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1. foFsT & @ Sia-ar Agrmor aot §?

A. 31T B. %
C.y D.¥
Ans. C

Sol. ToieT STl & ITARYT & a1 &I IYANT 3T SH Ydeh HI=AT ISl &, d HETIVT ATl Fhgelld &
HETITOT - U S&oTel TSieTehl slielel #H 3118 Yodel dell Usdl § AR dleld 7T 7A@ & 3 arg foeperdr
| 3o¢ HETITUT TSI Fgd ol Folohl T&AT 15 il g1

HETITOT gof -

& UT T gET, AT e - @ °

T o7 T GEAT, T 38R - & 3

T o7 &1 gEdT, AT e’ - 53

d oY T g, im e - T o

q ot & qERT, =T 3ER - B 7
IR 35H AT - AT HE

T 3feocd <ol - §

fge - 39T &7 2, 4 HERW, 357 ot

2. o 9fa Shfaq & s o & v ards erse ¥ -

A. fatrar B. %‘ig
C. gyar D. &ur
Ans. C

Sol. fog=r ufa shfaa & - gyar
SaeT 9fd #T 3147 8 - faEr
S geelt 7T 915 &7 - faER

3. Sfifdardes Ud chidddrds HeAT3i i it T JIH Ield §?
A. Far-Aeer B. FIR-SIAR
C. udd-fgarera D. FH1-eder
Ans. A
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Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

gl 3R e et & snfdaras dear &1 o Fa aeg & 3uh dqot snfar &1 ater g1 38 sfoaras
AT dgd ¢ | S - FeIsF, | T F= ereg @ Tl faQlw, saferd, wiol, awq 3rar wuret &7 &1y g 38
cgferdareash Tl Hed & S - FIAR, feATerT 3nfe|

T & & g wsg A " 39w 1 g e I g7

A. faatg B. Aura
C. st D. facfy
B

39 = 39 (FHM) + W (GRe wEM) w1 A B- R eeg & @A 3 a1 ereg e
39| FHgeld 2l

gl shad fard e 7 ' 3UEeT §, e wear H 'R 39HT Fr gAer fhar aaw gl

AU = @& + uia

et = @ + aw

fer = g + s

ey = R + &

"THAR AT IR efrex gy fiar & arerg # faQdwor g

A. J[UTardes faRIvor B. gRumHarges faQieor

C. F&u@ra® fagrvor D. FaaTiAE faereor

B
fAAYOT - AT T FITH H [AAVAT Fd aTed 2Tse Y AT g &

gRUTE g AT - 0F e S g R AT A1 GEAH F A9-alS IT AT FT 1Y WG, T Asq
aRkATuTaTa faRivor Fgard £l

YR WY g & AY § $H dq H @11 Fg1 ST Fehcl hael HAYT ST Fehcl §, AGT I qROTH
args faAvor |

"3¢, TR, SIA" fohe o191 & Ueg § ?

A. BRE B. giTmelr
C. Jhi D. 3rdr
C
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Sol.

Ans.

Sol.

Ans.

Sol.

facersT ersg - Tacel swistt & RS & 3y ursel #r el osg wer JArar g1 3o fagelr emwmst A
ACAT: 3RS, BRAT, T, 336 T efemelr enfireTr gl

3&, I, STH Asg, el AT F ST oer A T T oreg g

bl #TNT & 2TsE - 3§, HITSl, 31T, IS, FHleilel, Shell, Foll, Foehi, Teleh, THET, TN, THI, T2, SITH
fAFAfAfET & @ etr acfell arel 2reg T T HITAT|

A. FTelerT B. SeligreT
C. aresith D.a‘g‘qﬁ'é‘r
C

aclelt - HTST T TAelt T 372 37 HIWT 3 2rsal &r quit @ ifcaeard He i har 1 Fad 8
T 10 fashout # aTeaifeh ereq T acielr etr & 31 el &1 aclell # 3RE &
3RYCH ASET T YT qclall ~

IYEH UG - YaY U

Frellard - FIfelgrd

sgfer - g

ERICC) - gferarst

et & @ doad AR deera ersel &1 gIA | B

A. T&T0T - &7 B. Tl - IH
C. gl - 6y D. Fpee - Heal
D

dchd - dcud al ersel H Ao 91 § - dd +TH , fSTer 3 giar § a1 &1 il f9a asar &r
e O 9 Tohdll gl & of fodm SiTar § 376 dcHA e &g o) 98 €afel qRace gl gielm
gl

ded - T 3N ARRUT F1 goig & TedH Usal H S GRAdA §U § 3¢ deHd Asq FEd B
TPe - P& eeal H dcdd AR dGHT oA WE § 3T A A IA IYSY §

ersal T HEY IIA -

T&T0T - TGl

QAT - FTeT

"ty - gerer

TP - el

JE Foundation

A Civil Engineering Course



http://www.gradeup.com/
https://bit.ly/39HrFiL

&

www.gradeup.co gradeup

9.

Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.

“FFAA Asq A [AFT H O FlT-Ar qAH §?

A. IS FATH B. dcqey IATH
C. HHURT FATH D. cfas] Fa™
C

W-Wﬂm%"m'ama@mamﬁﬁwaﬁguwmw
i Asg Y AT Fed gl

FHHA 2TeE I TAE GIE - FAA & A H (§1Y) ( FAURT TAN )

FAURYT A - 50 FAE # IR Ug YU g dAT 99 UG 37 UG A 3YA-39AT 3rar faQvor-
fadsr gFaey @1, 9 'FHURT FAE' FEaTdT &

"JT 3YIE Wil T W gl" 9T H FIT g-

A. qUT aATS el B. dcohltoleh aoATe il
C. gfeaer adATT Frer D. THT IdHTA HTel
B

TAATT Fiel:- T & 99 T @ IdAT & I I§ THT HT O g1 &, 38 IIHT Hel hgd ¢l
dewifars TdATAER- fHaT & T §9 & g IdT TadT ¢ [ H TAATRA H & @ & 39 dlchiiod

. .
IIHATARI Fgd gl

AT 399E @ ST I &1 I Ig IdT Toidl § b # gadTwmTT H & T §, AT 39I8 @il gt

¢ I T @ ¢ I 3UAE T S T gId A QT A el BT W] A IAAT H T TG

& QU7 €T g3 § H: Achlfeieh TATARTS g |

AT A 3T -

A. 31T + 3THTI= 3ITHT B. &UT + 37h= SHIUH

C. 9 + 3morg= Rarea D. Mol + 3= ol
A

wfer - & guit & FF A @ FEd B
& R fwedl & 31T + JMTE= AT WY e ¢ I3 e AR ey B

3FATHTT T I =g = 319 + 3199
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12. fefaf@a & @ sia-ar oee 7o @@ gl

A. 3aT - &rer, 3T - IHT B. R -310cT Hd- HGH
C. 3relr - Td, 3for - #iw D. &RfOT - A1g ol - gy
Ans. C

Sol. & & 31 ereg VN §, TIeTe! 3TAROT I: FAT giall 6| fohf, 3o 31 fet g1 §1 3¢ 'gaw ereg’
e ¢
Tl - TE, 3T - 8T WUsel T A WEY § 3 Ascl HT Tl oA -
o - g, ol - &
AT - &Ter, 37aell -3 ger & HTT
13. e & @ e fashew o1 fAeld 39a a@er &7

A 9T - T B. farca - Afdca
C. 3merm - fdemsT D. 3quT - FI[OT
Ans. B

Sol. @ - fRET e &1 FAold a1 3T 7Y & arer ereal & fadlle oG Fed &
ffT aw Reweq # foaca &1 ew @Afdea § 3 37 s v gy & qAET eeg B
foree 7 31 - WETRE ART-AE 7 ool Eodren|
fafdea &1 3 - Feie ART-AlE & g7 wearen|
el & fael -
o - 3taT
3mer - faer
#g - o

14. "I AGY W & Toardm ¢1" 8 drerg A hloT-3 fohar &2

A. qaeTTors B. WROTYh
C. &gad D. 34H & FIS 180 |
Ans. B
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Sol.

15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

T 37T ATy QI Holgl A gl Telaram g, H o fohar &1 5w fshar & e @Y 1% vl Tag w
N A FXH R T B I P P A BT IROT T § I fRar Romds R sgerdr ¥
SRS foRam & & &l gl &: 1.9 &l - IO Y&l &el arell 2.9 &dl - ST St drell &l
T5T S Aoigy FX W@ &, 3AfT 3 IR Fal § TafF LI IROT &Y aTel Fell ¥, FARF a8 FHoret H
FI T HT IO & T&T &

et & @ "fe aEt Sl g2

A. AN T BT TS &

B. YA el ST 3R &9 3T &

C. I AT FT § difh 96 Thel gl Tl

D. g gread fhed g@=r av|
C
B oo - 30 9T | T U 3uaey 3R qET A 39ATed giaT ¢l I8 399 # caftenor

gATTaae! (e, afy, @, acaf, qufy, arfs, Sed, Ae) el & S @ g
g - ITH AAd Xl ¢ difeh 98 Thol gl Tohl
aifer e T g &1 Sear B

fArfaf@d & deree orse giav-
A. drem B. Tshurior
C. crarelr D. &ief

B
THAIOT (3T & 19 # foraes ag 31diq faso)) Aeres oeg §1 9 ereg, St AR ar €, faneq wme 3

P o Tehe FY [HaET TAAT 37T AT Uohe I &, TG Fgalld ¢ | S d-Uehol, GRATT TS|
gudrelr ATk 2reg § T8 WA 3 I § 1S TR g o 3 Hehe 18T Tl &

“m”mwmﬁmar@rﬁgm%?

A. el B. &qd
C. 3789ehr D. f&erepr
D

T — d AT ST Tl erec & 3o A S5 38T 3 gRafd el # T&TH 8l § T FoIT gl
gl
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18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

T&oTepT 2eg - TSl + &7 ( ToIHT As H T IcIT T YATIT §)

3 AUsc -

%Ghl(’i—§+°hl(>1
I - F+
39T - 3Y + Yehl

“ag” o 7 ¥ [FT IR F1 daaH g2

A. 3TAYRY HATH B. HEAYLY FAATH
C. 3=TqeY HITH D. 318 & HIS 78T
C

HATH - T3eT 2] T TAIT AT & TATT 9T fHAT FTAT &, 3¢ FATH Fed ol

TE AT HITET FAAH ¢

3 qEvaTdeh - Tl FaeTH ereal 1 G2 fhel 3w safard & fow fovam Sirar §, 3+ 39 qevarash
FEd Tl

SI8- 9, TT, T§, S, §o¢, 3, 35¢, T, 3 I

"Toeel Terg & FW S8 &' gt A FieT @ fohar AT § |

A. AT ara= B. T aIs
C. gRHATT arash D. 318 & HIS 78T
B

fyeal TeTs & IR S8 §, I H TA arass har-fAAwer § | F39ifF Nl Tes & I & &1 ag
A ST reg TATA Y FAT U R A AT Fehe I & 137 I 2ee; TN arereh fohar-faQsor 7
HET HETX AT A |

A) 39T 3oe] TIEm AT - 1. Shamel gler

B) 3eaitd o1H &I 3 glal - 2. JASGET Gl ol

C) 3¢ & J&d TR & &l - 3. Sgd HH HR g

D) Bl HIT o grar - 4. A HepTorT

A. A-1 B-2 C-3 D-4 B. A-4 B-1 C-3 D-2
C. A-4 B-3 C-2 D-1 D. A-2 B-4 C-3 D-1
C
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Sol. HgraXl &1 7Y - HgraR &1 anifecer Y BT § - 3AH| TAAY 31 &1 Gehe el dTed aATFATA T
HETART FE ¢

HYAT ool HIET AT - Adeld foAehrolall

Seefte ST & 3R Bl - 9gd FH IR gl
3¢ F JAT IR ¥ ol - AGGET FGell ofedl
®E P T G - ST gl

21, fArafaf@a # @ HlaT-AT 2sg TgaaT §7?

A. gEdH B. osa&T
C. gierr D. 9roT
Ans. D

Sol. T - UG & foIH &7 & 3H Teh 37T 3Heleh §lol I &A1Y @1 34U T Fgd ol
ST - AT5g & TN & & HAchell I Y Y 3§ Sga¥ Fed ¢ 1 - e, s nfel
;nur,a%ha?hmrm%aﬁaﬁﬁ-gﬁelc—q'%a’rgﬁenagaa?rmﬁmw%trmﬁ%l 3ET@I0T: HIoT
Fofr 1 IR g §
gier - gier

22. "afesm & a1g R amaeas ¢ @ & AU 3uged dieifad B
A. GIdT del SaTelr GaTeT B. YFT 3¢ T dihell &
C. 3TTST FTsT HBTHIS D. §ig g &1 orat

Ans. B
Sol. dRIfFd - fRET AW T W 9flgY & S el FUT & 'dAhIFd’ Fed &

"YeHT FC T TRl g - IRHA F a6 A naeTs §
g eepfFaar -
3{TST FToT HEIHIST - TaT A W & FF SF gl &

dig g HT ST - ROTETA ST &N HAT
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23. ‘HR 3T AL AT AT A areT B
A. FFareg B. ®Hary
C. #raard D. 39ded # § HIS el
Ans. C
Sol. HIGaTeY - fFAT & 3T ®UCAR HI ATGATT Fed ¢, TG g H TohdT 3UAT 19 T TTIT T §1ET &F

24,

Ans.

Sol.

25,

Ans.

Sol.

26.

Ans.

| BT 3 FRiaT et t 3 T U et & SER A B

SRA- FigeT A e ot & S

=g F1 7: Far & 39 IRad HT I Fed &, TS canrT 38 a1 H Y g & [ a1 g & federd
Shall, a7 AT o7 7 A FREhT TereTar &

‘gAY’ T TR s

A. EAHTITAT B. gdsmagaar
C. ggsmear D. g
@

FoT Vot & Fore &9 & SufFa a1 avq $T 7% AT AT S F ST &, 3N o F v T B
TR - For T 2ree A N SR &7 ey g &, 3 ST e B

gareTal ereg; Gfceiar § forment Eifelar eree gaemmaar gl &1

g Qg T 379 - 37STATT, SEThEA, HITE

o A 3 R R & Fiegt b1 i g3 87 [[|End] ||

"3TE! Sg &8 & T 8"

A. Frsse Reg+ s B. fawrw RIeg+3réy o
C. 3¢y A +veTarash D. fremanfeatess +qot fawrs
D

mmmﬁmmma:mﬁwmﬁmﬁawmgmm sg RIeg &1 yareT fAery,
?ﬂEF»,E[UIT,Qﬂﬂﬁﬁﬁﬂﬁﬁ%ﬂ%mﬁ:m%ﬁﬁqﬁﬁ?ﬂ%%m%gﬂ%l

Calculate the quantity of the sand required for 8 cubic meter brick work with cement mortar

(1:3).

A.1.38 B. 1.5
C. 1.8 D. 2.4
C
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Sol.

27.

Ans.

Sol.

28.

Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

Sol.

No of bricks for 8 m3 brick work = 4000
Volume of one brick = 19x9x9 cm3
=.001539 m3

Volume of 4000 brick = 4000x.001539

= 6.156 m3

Volume of mortar = 8 - 6.156 = 1.844 m3
Volume of dry mortar = 1.33x1.844

=2.45m3

So quantity of sand = (3/4) x2.45

=1.82m3

Which of the Bouges compound influence the ultimate strength of cement?
A. Tri-calcium silicate B. Di-calcium silicate

C. Tri-calcium aluminate D. Tetra-Calcium alumina-ferrite
B

Dicalcium silicate hydrates and hardens slowly and takes long time to add to the strength
which varies from one year or more. This is also responsible for ultimate strength of
concrete.

PVC is widely used to make pipes because:

A. Cost effective B. Does not react to chemicals
C. Easily available D. Easy to transport
B

PVC is resistant to attack by kerosene oil, acid and chemicals. It is water proof too. Hence
it is widely used for pipe manufacture for carrying sewage and rain water.

The most commonly used admixture which prolongs the setting time is:

A. Calcium chloride B. Gypsum
C. Sodium Silicate D. All of these
B

Gypsum is a retarder and delays the setting of concrete.
Calcium chloride is an accelerator and increases the setting of concrete.
According to IS Code what will be the target compressive strength for the M30 concrete if

the standard deviation is 5 N/mm?.

A. 33.25 B. 38.25
C. 43.25 D. 45.55
B

Target strength = 1.65 s + f«

=1.65x5+ 30

= 38.25 N/mm?2
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31. Match List-I (Grade of cement and Age) with List-II (Compressive strength in N/mm?2) and
select the correct answer using the codes given below the lists
List-I
A) Grade 33 (7 days)
B) Grade 43 (28 days)
C) Grade 53 (3 days)
D) Grade 43 (7 days)

List-II
1) 27
2) 43
3) 22
4) 33
Codes :
A-B-C-D
A.4-2-1-3
B.3-2-1-4
C.4-1-2-3
D.3-1-2-4
Ans. B
Sol.
3 days | 7 days | 28 days
Grade 33 | 16 22 33
Grade 43 | 23 33 43
Grade 53 | 27 37 53

32. A type of bond in a brick masonry Consisting of alternate course of headers and stretchers,
is called
A. English bond B. Flemish bond
C. Stretching bond D. Heading bond

Ans. A

Sol.

|| }+— Header Course
I

ad
s T T 1 I 1 | 1 ISte— swetcherCourse
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33. The acceptable value for wear in good building stone should not exceed

A. 1% B. 3%
C. 5% D. 10%
Ans. B

Sol. The percentage wear as determined in attrition test of less than 3% is desirable.

34. Oleic acid may be used in the manufacture of

A. White cement B. Hydrophobic cement
C. Anti-bacterial cement D. Portland pozzolana cement
Ans. B

Sol. Oleic acid acts as an air-entraining agent hence used to manufacture hydrophobic cement
which can be stored for a greater period of time.

35. Purpose of linseed oil is to be used as

A. Base B. Thinner
C. Carrier D. Pigment
Ans. C

Sol. Linseed oil is a common carrier used in oil paint. It can also be used as a painting medium,
making oil paints more fluid, transparent and glossy. It is available in varieties such as
cold-pressed, alkali-refined, sun-bleached, sun-thickened, and polymerised.

36. Consider the following statement
1) Addition of a small quantity of slaked lime to Portland cement in cement mortar increase
the plasticity of the mortar
2) Light weight mortar is prepared by mixing cement and finely crushed fire bricks with
water
3) Fire resistant mortar is prepared by mixing cement and finely ground China clay wares
with water

Which of these statements are correct

A.1and 2 B.1and 3
C.2and 3 D.1,2and 3
Ans. D

Sol. Lime improves the plasticity of the cement. The finely crushed fire bricks are used for light
weight mortar and China clay wares are fire resistant hence used in the preparation of fire
resistant mortar.

37. The most important purpose of frog in a brick is to :

A. Reduce the weight of brick
B. Emboss manufactures name
C. Form keyed joint between brick and mortar

D. Improve insulation by providing ‘*hollows’

JE Foundation
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Ans. C
Sol. Although frog in a brick carries manufacturer’s name, the most important purpose of
providing frog is form a key for holding the mortar.
38. For the marine structure suitable cement is
A. Low heat Portland cement B. Rapid hardening cement
C. Ordinary Portland cement D. Blast furnace slag cement
Ans. D
Sol. Slag cement is a hydraulic cement formed when granulated blast furnace slag (GGBFS) is
ground to suitable fineness and is used to replace a portion of portland cement. Used in the
places susceptible to chloride and sulphate attacks such as sub-structure, bored piles, pre-
case piles and marine structures.
39. Which of the following are the properties of Cast Iron?
a) It is hard and brittle with specific gravity of 4.5
b) It has low melting point (1200° C)
c) It cannot be magnetized and not suitable for forging.
A.only a B.aandb
C.bandc D.a,bandc
Ans. C
Sol. Cast iron is hard and brittle with specific gravity of 7.5
40. For M40 grade of concrete the assumed value of standard deviation in N/mm?3 according to
IS 456 is
A. 3.5 B. 4
C.5
Ans. C
Sol. The value of standard deviation according to IS: 456-2000 for M40 is 5 N/mm?3.
For M10 and M15 - 3.5 N/mm?3
For M20 and M25 - 4 N/mm?3
For M30 to M55 - 5 N/mm?.
41. In tensile strength test of concrete, if the maximum nominal size of aggregate is less than
20 mm, the size of concrete specimen used is
A.15cm x 15 cm x 70 cm B.15cm x 15 cm x 15 cm
C.10cm x 10 cm x 50 cm D.10cm x 10 cm x 70 cm
Ans. C
Sol. Tensile strength of the concrete is tested indirectly, by noting its modules of rupture that

is determined by preparing a block of
— Size 15 cm x 15cm x 70 cm if the maximum nominal size of aggregate is greater than 20
mm.

— Size 10cm x10cm x 50cm if the maximum nominal size of aggregate is less than 20 mm.
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42.

Ans.

Sol.
43,

Ans.

Sol.
44,

Ans.

Sol.

45,

Ans.

Sol.

46.

Ans.

Which of the following is water based varnishes?

A. Urethane B. Wax
C. Polyurethane D. Urea
A

Urethane and Acrylic are water based resins. Polyurethane is oil based varnish.

Sand stone is:

A. Sedimentary rock B. Metamorphic rock
C. Igneous rock D. Volcanic rock
A

Sandstone is a type of sedimentary rock.
A machine has an operating cost of 1500 Rupees per hour having a idle time of 5 %. Then

find out the down time cost of the machine if the machine operates for 5 hours per day.

A. Rs 75 per day B. Rs 375 per day

C. Rs. 350 per day D. Rs. 1875 per day

B

Down time cost per hour = 5% of 1500 = Rs. 75.

Down time for 5 hours in a day = 75 X 5 = Rs. 375

A recurring deposit of Rs. 5000 per month for 12 installments will grow to at the

end of 12 months for the given nominal interest rate of 12 percent, but compounded
monthly (consider deposit being done on the last day of the month and also accrual of

interest being calculated on the last day of the month).

A. Rs. 60000 B. Rs. 62834
C. Rs. 63413 D. Rs. 64047
C

%
MonthlyInterest rate = =1%

P =12 =5000=60000

1+i)" -1
To find F.iz—[ )
A i

(1+0.01)" -1

0.01
F=12.68 x 5000

=Rs.63413

=12.68

Decrease or reduction in the value of an equipment or asset is called as:

A. Saturation B. Depreciation
C. Negotiation D. Valuation
B
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Sol.

47.

Ans.

Sol.

48.

Ans.

Sol.

49,

Depreciation: a decrease in an asset's value, may be caused by a number of other factors
as well such as unfavorable market conditions, etc. Machinery, equipment, currency are
some examples of assets that are likely to depreciate over a specific period of time.
Opposite of depreciation is appreciation which is increase in the value of an asset over a
period of time.

Saturation: is the process or state that occurs when a place or thing is filled completely
with people or things, so that no more can be added

Negotiation are formal discussions between people who have different aims or intentions,
especially in business or politics, during which they try to reach an agreement.
Valutaion - A professional judgement about how much money something is worth

One of the main disadvantages of the bar chart for construction management is:

A. The time schedule is not shown properly

B. Progress of the work cannot be monitored

C. The financial aspect is not shown

D. Does not show the interdependencies of the activity

D

A bar chart shows the progress of activities with time but fails to depict interdependencies
between varies activities.

For the given network the critical path is 1-2-4-5, then the value of standard deviation for

the given network is

A. 2.33
C.1.22
B

Activity |G |t |E |t | o
1-2 2|5 |8 |5 |1
2-4 3|7 |17|8 | 2.33
4-5 8(11|20|12|2

s for critical path = VIT+2337+27 _ 3.229

The probability distribution taken to represent the completion time in PERT analysis is
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Ans.

Sol.
50.

Ans.

Sol.

51.

Ans.

Sol.

52.

Ans.

Sol.

53.

Ans.

Sol.

A. Gamma distribution B. Normal distribution

C. Beta distribution D. Log normal distribution

C

PERT uses Beta distribution. It can be either left or right skewed.

A well graded soil has a coefficient of curvature between

A.10to 12 B.7to9

C.4to6 D.1to3

D

BothCuandCcwill be 1 for a single-sized soil.

Cu> Sindicates awell-graded soil, i.e. a soil which hasa distribution of particles over a
wide size range.

Ccbetween 1 and 3also indicates a well-graded soil.

If the value of uniformity coefficient of a soil sample is nearly equal to one. This sample will
be designated as:-

A. Well graded soil B. Uniformly graded soil

C. Poorly graded soil D. None of the above

B

Both Cu and Cc will be 1 for a single- sized soil.

Cu > 5 indicates a well-graded soil, i.e. a soil which has a distribution of particles over a
wide size range.

Cc between 1 and 3 also indicate a well-graded soil.

Cu < 3 indicates a uniform soil, i.e. a soil which has a very narrow particle size range.
Density index of medium dense sand is

A. 20 B. 30

C. 50 D. 80

C

Density index is given below

* 0-15 : very loose

* 15-35 : loose

* 35-65 : medium dense

* 65-85 : dense

* 85-100 : very dense

Plasticity index of the clay is

A.0 B. 10

C. 12 D. 20

D

*Sand O
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* Silt 10-15
* Clay 15-100
54. A granular soil deposit 8 m deep is resting over impervious layer. GWT is 4 m above the

Ans.

Sol.
55.

Ans.

Sol.

56.

Ans.

Sol.

57.

Ans.

Sol.

58.

ground level. If GWT rises 5 m due to heavy rainfall, then what will be the change in
effective stress at 4 m below ground level.
Given : e = 0.6, G = 2.65

A. 39.24 kN/m?3 B. 4g/cc
C. 19.94 kN/m?3 D. no change
D

When GWT is above GL, then no change occurs in effective stress due to rise in GWT.
The grain size of the medium grained sand lies between

A. 4.75mm - 2 mm B. 2mm - 0.425 mm
C. 0.425mm - 75p D.75u-24y
B

*4.75mm - 2 mm - coarse sand

*2mm - 0.425 mm - medium sand

*0.425mm - 75 p - fine sand

*75u-2pu-silt

If natural void ratio of soil sample is 0.4 and if its void ratio in the densest state is 0.2.
Then, find the value of Relative compaction for the soil sample.

A. 0.8 B. 0.86
C. 1.16 D.1
B

_ l+epy 1402

Rc = = 0.86
1+e 140 4

A layer of clayey soil is underlained by rock and overlained by sandy soil. The depth of the
layer is 3 m. If the coefficient of consolidation of the clay was 0.02 cm?/ min. Then the
time when the settlement in the clay is the half of the final settlement is (Tv for 50%
consolidation is 0.22)
A. 1650 hours B. 95000 min
C. 658 days D. 688 days
D
For 50% consolidation Tv = 0.22
C,t

1,=-§5

002t
3002
t = 990000 min. = 16500 hours = 687.5 days
The maximum dry density of soil is 15 kN/m3 at OMC 23%. Find air void (%) of the soil. If
specific gravity of soil is 2.6

0.22
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A. 10 B. 2
C.6 D. 12
Ans. C
Sol. Ya= 1w
1+e
{5 - 26x981
1+e
e=0.7
h=— =0.41
lte
Gw

59.

Ans.

Sol.

60.

Ans.

Sol.

61.

S=—=0.85

e
Air content (ac) =1 -S =0.15
air void (na) = acx n = 0.06 = 6%

Major principal stress at failure of a soil sample is 100kN/m? in confined compression test

which make 50° angle with horizontal. Find shear parameter c and ¢

A. 0 °, 50 kN/m? B. 0 °, 42 kN/m?
C. 10 °, 50 kN/m? D. 10 °, 42 kN/m?
D

50 = (45 + ¢/2)

¢=10°

100 = 0 + 2C tan (50)

C = 42kN/m?

Soil having volume of 1m3 and void ratio of 0.8 is compacted in lab such that the final void
ratio is 0.4. Calculate the final volume after compaction.

A. 0.6 B. 0.78
C.0.9 D.1
B
4 v,
1+e 1+ e,
1 W
1+08 1+04
V2 = 0.778 m3

A layer of clay is situated between two layers of sand. The settlement properties of the
layer is to be found by application and removal of the loads. The soil has water content of
18%, plasticity index of 14% and plastic limit of 11%. The recompression ratio of the soil
is 1/5 of the coefficient of compression. Then determine the value of recompression ratio
A. 0.135 B. 0.027

C. 0.036 D. 0.125
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Ans.

Sol.

62.

Ans.

Sol.

63.

Ans.

Sol.

64.

B

[p=wy—wp

wp = Ip+ wp

wp=14+11=25

C. = 0.009(wy, — 10) = 0.009(25 — 10) = 0.135

c 1 c 0.135 0.027
= — ¥ = — = [J.
R-g™ ¢ 5
Find approximate value of ¢ of the granular soil sample having effective major principle

stress at failure was 400kN/m2 and minor principle stress was 400kN/m?.

A. 30 B. 20
C. 40 D. 36
D

400 = 100 tan?(45 + ¢ /2) + 0

¢ =36°

A fill have volume of 1500m?3 is to be constructed at a void ratio of 0.6. The borrow pit soil
has void ratio of 1.2. The volume of soil required to be excavated from the borrow pit will

be

A. 10 B. 27
C. 30 D. 40
B

For void ratio 1.2

Vo
e = ;—) (Volume Of solid remains constant)
s

Vvi=Vs x 1.2
Total volume = 2.2Vs

For void ratio 0.6

o= Doz
_VS
Vv2=VsX0.6

Total volume = 1.6Vs

22-1.6

Change in volume = = 27%

Which of the following statement is correct for Triaxial test?
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Ans.

Sol.

65.

Ans.

Sol.

66.

Ans.

Sol.

A. UU test can be conducted in few minutes

B. CU test is suitable for investigate of stability analysis of earthen dam due to sudden
drawdown

C. CD test is also known as slow test

D. All of the above

D

* UU test can be conducted in few minutes

* CU test is suitable for investigate of stability analysis of earthen dam due to sudden
drawdown

* CD test is also known as slow test

For a sample of sand void ratio at densest stage = 0.49

Void ratio at loosest stage = 1.29

What is the relative density of a sample prepared with a void ratio of 0.99?

A. 62.5% B. 37.5%
C. 45% D. 55%
B

Relative density —_Smx"% 100
Bz ~Bmin
1.29-0.99
=
1.29-0.49

0.3
=— =100
0.8
= 37.5%

The head falls from hi to h2in T time in a falling head permeability test. The test was

100

repeated with same quantity of water. This time head fall from h: to hz in 0.5T time. Which

of the following equations give relation between hi, h2, h3s?

A. h3 = hi h2 B. h3=ﬂ#h1h2
C.hs=hy/ hy D-h:=/hy/ h,

B
For falling head permeability test

1153
_ al in hy
AT
Similarly,
al Inh
— h3
Q =
0.5AT
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h h
In+ In*
1 0.5
hh
hy  h

67.

Ans.

Sol.

68.

Ans.

Sol.

69.

Ans.

hs = ‘h1h2

Following are the results of pycnometers test :

Mass of Empty pycnometers, (M1) = 945 gm

Mass of pycnometer and dry sample, (M2) = 1145 gm of soil

Mass of pycnometer filled with dry sample and water, M3 = 2071 gm
Mass of pycnometer filled with water, M4 = 1945 gm

The specific gravity of soil is

A. 2.69 B. 2.70
C.2.71 D. 2.67
B

(wy —wy ) 1145-945

* (wy—wy)—(ws—w,) (1145-945)—(2071-1945)

=2.70

The combined footing can be if the columns carry unequal loads
A. Rectangular B. Trapezoidal

C. Square D. Any of the above.

B
The combined footing can be trapezoidal, if the columns carry unequal loads
Note:

Combined footing

A combined footing supports two or more columns in a row. The combined footing can be
rectangular if both the columns carry equal loads or can be trapezoidal if there are space
limitations and carry unequal loads. Generally, they are constructed of reinforced concrete.

Pile foundation is generally used when the soil is

A. Water logged B. Compressible
C. Made-up type D. All options are correct
D
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Sol.

70.

Ans.

Sol.

71.

Ans.

Sol.

Pile foundation is generally used when the soil is compressible, water logged, and made-up
type

Note:

The pile foundation is a construction for the foundation supported on piles. A pile is an
element of construction composed of timber, concrete or steel or a combination of them.
Pile foundation may be defined as a column support type of foundation, which may be cast
in situ or precast.

Any slope of great extent with uniform soil conditions at any given depth below the surface

is termed as

A. Infinite slope B. Finite slope
C. General slope D. None of the above
A

* Any slope of great extent with uniform soil conditions at any given depth below the surface
is termed as infinite slope.

* Any slope of finite extent, i.e., with limited height, is termed as finite slope.

* All-natural slopes are infinite slopes: slopes of embankments, dams, cuts, canals, etc.,
are finite slopes.

Match List-I (Field test) with List-II (Useful for) and select the correct answer using the
codes given below the lists:

List-I

a. Vane shear test

b. Standard penetration test

c. Static cone penetration test

d. Pressure meter test

List-1I

1. End bearing and skin friction resistance

2. In-situ stress strain characteristics

3. Soft clay

4. Sandy deposits

Codes

A. a-4 b-2 c-1 d-3 B. a-3 b-4 c-1d-2

C.a-4b-3c-2d-1 D. a-3 b-4 c-2 d-1

B

i) Vane shear test is useful method for measuring shear strength of clays

ii) SPT is an in-situ dynamic test used to provide an indication of relative density of granular
deposits such as sands and gravels from which it is impossible to obtain undisturbed
samples.

iii) Pressure meter test can be used to determine shear modulus (G), undrained shear
strength, angle of shearing resistance and other engineering properties.
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72.

Ans.

Sol.

73.

Ans.

Sol.

74.

Ans.

Sol.

75.

Ans.

A retaining wall retains a sand strata with ® = 30° up to its top. If a uniform surcharge of
12 t/m?is subsequently put on the sand strata, then the increase in the lateral earth

pressure intensity on the retaining wall will be

A.1t/m?2 B.2t/m?
C.3t/m? D.4t/m?2
D

__1-sin30 1

1+5in30 3

Coefficient of active earth pressure, [,

Uniform surcharge, F = 12 t/m?
Ap, =k,.F

1
= §x12 = 4 t/m?

For determining the ultimate bearing capacity of soil the recommended size of square

bearing plate used in Plate load test is 30-75 cm with a minimum thickness of:

A. 20 mm B. 5 mm
C. 50 mm D. None of these
D

For determining the ultimate bearing capacity of soil the recommended size of square
bearing plate used in Plate load test is 30-75 cm with a minimum thickness of 25 mm.
Which among the following relation is correct?

Where, Ka = Coefficient of active earth pressure

Kp = Coefficient of passive earth pressure

Ko = Coefficient of earth pressure at rest

A.Ka<Kp<KO B.Kp<KO<Ka
C. Ka < Ko < Kp D. Ko < Ka < Kp
C

Coefficient of active earth pressure is minimum and Coefficient of passive earth pressure is

maximum.
Ka <K0 <KP

The equation of motion of a particle is given by expression i.e. s= 4t3- 7t>+1. The

acceleration of the particle after 2 sec is

A. 5 m/s? B. 34 m/s?
C. 48 m/s? D. 35 m/s?
B
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Sol. On differentiating the equation of motion twice with respect to time

e £ = 1262 — 14t
dt

d’s = 24— 14

dez

att = 2 sec

Acceleration, 3 = s _ 24x2 — 14 = 34m/52
dt?

76. In case of principal axes of a section
A. sum of moment of inertia is zero
B. difference of moment of inertia is zero
C. product moment of inertia is zero
D. None of these
Ans. C
Sol. In case of principal axes of a section Ixy = 0
77. A bullet of weight 1.4g enters a wooden partition block at a velocity of 955 m/s and 0.003s

after entering the block. Determine the length penetration of bullet.

A.0.71m B. 1.56 m
C.143 m D. None of these
Ans. C

Sol. F.t =m(0—v)
1.4
F % 0.003 = 75 % (0 —955) = —1.337
1.337
F=—Go03~ —+45.667N

Using Work-Energy principle:

1
F.S=-m(0* —v?)

2
445667 X § — = x —=_ (0% — 9552)
2 1000
S =1.4325m

78. The ratio of moment of inertia of circular disc of diameter 7 m to the square of side 7 m

about centroidal axis is

3m 3m
A — B. —
32 64
9T 3an
C. — D. 2=
32 16
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Sol.

79.

Ans.

Sol.

80.

Ans.

Sol.

Side of the square, a =7 m
Diameter of circular disc, d = 7 m
a=d=7m

. . ) ) nd*
Moment of inertia of circular disc, ]disc = —
64

Moment of inertia of square, | = — =
/ lsquare 12 12

d*
]disc _ T /64 _ 3m

Lequare /., 16

A bullet of weight 1.4g enters a wooden partition block at a velocity of 955 m/s and 0.003s

after entering the block. The average impulsive force (in N) acting on the bullet is .

A. 45.56 B. 454.6
C. 445.7 D. 4.5
C
F.t=m(0—v)
F % 0.003 = L4 (0 —955) = —1.337

* 0005 = 7500 T
F 1337 445 667N

~0.003 '

F = —445667N
From a circular plate of diameter 6.0 cm, a circle is cut out(Common tangent) whose
diameter is a radius of the plate. The distance of a centre of gravity of the remainder from

the centre of the circular plate is

A. 2.0 cm B. 1.5 cm
C.1.0cm D. 0.5 cm
D

diameter of cut circle, d = 6/2 =3 cm, r= 1.5 cm.

Centre of gravity from the centre of the initial circular plate

B Ayr, + Agr, B 732X 04+ (—71.59)x 1.5
A+ Ay (32 =1.5%)

= —0.5

(-ve sign means opposite to the cut side)
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81. A 1 kg clock is resting on a surface with coefficient of friction p = 0.1. A force of 0.8 N is

applied to the block as shown in figure. The friction force is:

0.8N 1 kg

T—|1=0.1

A. Zero B. 0.8 N
C.0.89 N D.1.2 N
Ans. B
Sol.
FBD
0.8N
— N

T

<K
Fs=pN

W=9.81 N
Normal reaction on the clock, N = mg
N=1x9.81=9.81
Force of friction on the clock, FS = uN

F, =0.1x981=0.981N
Since Fs > 0.8 N

Hence friction generated is same as applied force.
82. The natural frequency of a system increases with
A. an increase in the stiffness of the system
B. a decrease in the mass of the system
C. both increase in the stiffness of the system and decrease in the mass of the system
D. neither increase in the stiffness of the system nor decrease in the mass of the system
Ans. C

K
Sol. W=2mf=2m, ||—
M

=
M

As K1, ft and as M|, i1

f:c\.'{Eandf:c
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83.

Ans.

Sol.

84.

Ans.

Sol.

85.

Ans.

Sol.

The body is sometimes acted by two or three force members and we need to find the
moment of inertia for the same. The difference between the two and the three force
members is:

A. The former is collinear and the latter is parallel

B. The former is parallel and the latter is perpendicular

C. The former is perpendicular and the latter is collinear

D. The former is acting on two points in the body while the latter is on three points

D

The definition of the two force member only defines that the forces are being acted on the
two points on the body. So does the definition of the three forces members i.e. the points
of action of the forces are three.

A bar of square section of area a? is held such that one of its diagonal is vertical. The

maximum shear stress will develop at a depth h where h is

A [243)/4 5 (3v2)/4
C. 2/V3 D. V3/4
B
T = E T
Side of square = a, H = av2 ,In case of the diamond section ~™a* ~— g avg
. B
MA H

S1- If U: is strain energy at Point 1, Uz is strain energy at Point 2. If total t strain energy is
U then relation between strain energy can be defined as

Ui+ Ux=U

S2- As per superimposed theorem resultant energy can be algebraic sum of energy at

different points (provided they have linear variation)

A. S1 is correct, S2 is incorrect B. S1 is incorrect, S2 is correct
C. Both are corrected D. Both are incorrect
B

As per superimposed theorem if linear variation exist only then resultant is algebraic sum

of all forces/stress

2
Uzlﬁ_ hence Ui + Uz # U
2 E
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86.

Ans.

Sol.

87.

Ans.

Sol.

88.

Ans.

Sol.

89.

Ans.

Sol.
90.

Ans.

Sol.

The point on the stress-strain curve up to which if the load is removed, the original volume
and shape of the body are regained is called as:

A. Elastic limit B. Material limit
C. Ultimate point D. upper yield point
A

The elastic limit is that limit up to which any material behaves like an elastic material. Any
material which is loaded up to the elastic limit returns back to its original volume and shape
on unloading.

"Poisson's ratio" is defined as:

A. ratio of lateral strain to linear strain B. ratio of linear strain to lateral strain

C. ratio of lateral stress to linear stress  D. ratio of linear stress to lateral stress

A

Poisson’s ratio is the ratio of transverse contraction strain to longitudinal extension strain
in the direction of stretching force.

So poisson’s ratio, gy = lateral strain / linear or longitudinal strain

Among the following identify the dimensionless quantity.

A. Shear force B. Stress
C. Strain D. Modulus of elasticity
C

The ratio of extension to original length is called strain it has no units as it is a ratio of two
lengths and since both the lengths are considerd, it becomes a dimensionless quantity.
For an isotropic, homogeneous and elastic material obeying Hook's law, number of
independent elastic constants is

A. 2 B.1
C.9 D. None of these
A

There are 2 independent constants : Young’s modulus, and Poisson’s Ratio.
A circular column of length 2m has crushing load of 1.5kN and buckling load of 1.6kN. Find
the Rankine failure load in kN

A. 2.2 B. 1.29
C. 31 D. 1.6
B

Rankine failure load = P
Crushing load =Pc = 1.5kN
Buckling load = P, =1.6Kn

11X 1
P = Pb 4 Pc
P=1.29 kN
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91.

Ans.

Sol.

92.

Ans.

Sol.

93.

Ans.

Sol.

94.

Ans.

Sol.

The one that has least carbon content is:

A. Wrought iron B. Cast iron
C. Mild steel D. Pig steel
A

Cast iron (Pig iron)a It contains 2-5% of carbon.

Wrought irona It is purest form of iron and contains carbon to the extent of .25%.

Steela It contains .5 to 1.5% of carbon along with varying amount of other elements.

A uniform steel rod 1 m long and 20 mm diameter is at 27 °C. The coefficient of thermal
expansion is 12x10°%/°C. Modulus of elasticity is 200GPa. The increase in temperature of
rod is increased to 87 °C. The temperature stress produced (in N/mm?) if expansion is
prevented is

A. 288 B. 144
C. 1440 D. 2880
B

Given, coefficient of thermal expansion, a = 12x10%/°C

Modulus of elasticity, E = 200 GPa = 2 x 105> N/mm?

Change in temperature DT = 87 - 27 = 60 °C

Temperature stress, 0 = QEAT = 12x107®x 2x 10° x 60 = 144 N/mm?

Of the several prismatic beams of equal lengths and of same material, the beam that can

carry maximum load in flexure is the one having maximum

A. Depth of section B. Area of cross-section
C. Section modulus D. Moment of inertia
Cc

As we know

where Z = section modulus

The ratio of shear stress to shear strain within elastic limit is called

A. Modulus of rigidity B. Modulus of elasticity
C. Bulk modulus D. Poison's ratio
A

Modulus of rigidity = shear stress/shear strain
Modulus of elasticity = normal stress/ normal strain

Bulk modulus = normal stress/ volumetric strain

Poison's ratio = - lateral strain/ longitudinal strain
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95.

Ans.

Sol.

96.

Ans.

Sol.

97.

Ans.

Sol.

98.

Ans.

The material of the rubber balloon has a Poisson’s ratio of 0.5. If uniform pressure is applied

to blow the balloon, the volumetric strain of the material will be:’

A. 0.5 B. 0.25
C. 0.20 D. Zero
D

The volumetric strain in a spherical shell = & = 2F (1—2p) = 0 forp = 0.50
E

Where p = Poisson’s ratio

When a load is exerted or transferred from one surface to another in contact, the stress is

known as?

A. shear stress B. direct stress
C. binding stress D. bearing stress
D

When a load is exerted or transferred by the application of load through one surface for
another surface in contact, the stress is known as bearing stress ( p).

Bearing stress = P/A

P = load placed on the bearing surface

A = net projected area of contact

When both ends of a column are fixed, the crippling load is F. If one end of the column is

made free, the value of crippling load will be changed to

A. F/4 B. F/2
C. F/16 D. 4F
Cc

When both end fixed then effective length = L/2

And when made one end free then effective length = 2L

. Bl
Crippling load= 12

€

a2ET 4m2Ed
For case 1 F=- - = n
(0.5L)° e
o w2kl _ 1Bl _ F
For Case 2 Crippling load F2 = (2L )2 NE T
Two shafts of same length and material are joined in series. If the ratio of their diameters

is 2, then the ratio angle of twist will be

A. 2 B. 1/4
C.1/8 D. 1/16
D
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Sol.

99.

Ans.
Sol.

100.

Ans.
101.

Gliven, KHatio = f_}ll,."'_,[}! = 2

4
I B T " |
o —ow——=—=| —/— | =
T T, (1}1 i
If for a given material E = 2G ( E is the modulus of elasticity and G is the modulus of rigidity

of the material) then the bulk modulus of K will be:

E E
A — B. -
3 2
E
C.- D.E
4
A
The relation between three constants (E, K, and G) is given as
_ 9KG
T G+3K
E=2G
9KG = 2G + 6K
3K=2G =E
E
K=-
3

For the linear elastic structural system, minimization of potential energy yields

A. Strain displacement relations B. Constitutive relations
C. Equilibrium equations D. Compatibility equation
D

If cross sectional area of each member is ‘A’ and the modulus of elasticity of material is ‘E’.

then strain energy in the member XY of a truss, shown below, is
SKN

SKN —p X J/

2m

2m
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A 22 B. 2%
AE 3AE
c. 20 D. Zero
3AE
Ans. D
Sol. Since force in member XY is zero, hence strain energy is zero.

102.

Ans.

Sol.

103.

Ans.

Sol.

the 5 KN force , member XY and the third member, all are meeting at a point , with 5 KN
force and the third member as collinear

thus the force in the member XY that is non collinear member is zero

In planar system, X parts/members are there with Y no. of forces. If Y > 3X, the system

is:

A. Statically indeterminate B. Statically determinate

C. Can't say D. Depends on other conditions
A

Indeterminate structures have more members and /or support reactions than required for
static stability, so if a part (or member or support) of such a structure fails, the entire
structure will not necessarily collapse, and the loads will be redistributed to the adjacent
portions of the structure.

So if X is part of member and Y is no. of forces, then Y>3X shows the indeterminate
structure.

A simple mass-spring oscillatory system consists of mass m = 1 kg, suspended from a
spring of stiffness k = 9 N/m. Considering z = 20 mm as the displacement of system at
time t = 2 second, the equation of motion for the free vibration of the system

is mZ + kz = 0. The natural frequency of the system is

A. 0.314 rad/sec B. 3 rad/sec
C. 0.11 rad/sec D. 9 rad/sec
B

Natural frequency of system = w

From equation, mZ + kz = 0
.k
z+—z=0
m
Comparing with equation of spring displacement, a = w?x

Where a is acceleration of system and x is displacement

k
w? =
m
k
w: —_
m

-

9
w= \F = 3 rad/sec
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104. Which of the following is displacement method?
A. Castigliano’s theorem B. Strain energy method
C. Kani’s method D. Flexibility matrix method
Ans. C
Sol. Examples of displacement method:
a) Slope deflection method
b) Moment distribution method
c) Stiffness matrix method
d) Kani's method
105. Given that J is no. of joints. B and R are no. of members and no. of reactions.
IfB=5,R=4and] = 4, then the 2-d truss is:-
A. Statically determinate B. Statically indeterminate
C. Stable D. Unstable
Ans. B
Sol. For truss,
B+R-2J=5+4-2x4=1
So it is statically indeterminate structure.
106. A portal frame is shown in the given figure. If 6 = 8¢ = % radian, then the value of
moment at B will be:
P :B G
I
A’ 10m »> D
A. 120 KNm B. 240 KNm
C. 360 KNm D. 480 KNm
Ans. B
Sol. The deformed shape of structure will have translation at B and C.
Mec = 0 + 2H (268 + B¢)
10
MBc=0+£x3xﬂ=240KNm
10 EI
107. Type of tendon used in Gifford-Udall system
A. Wires and strands B. Wires
C. Bars threaded at ends D. Any of above
Ans. B
Sol. Freyssinet system = wires and strands

Lee-McCall system = bars threaded at ends
Magnel-Blaton system = wires
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108.

Ans.

Sol.

109.

Ans.

Sol.

110.

Ans.

Sol.

The properly bent up and hooked bar for resisting diagonal tension in beams is shown in

which of the following figures?

E 3

(a)
b N )
(b)

S i

(c)

A. (a) B. (b)

C. (c) D. None of these
B

Option b is the right arrangement of reinforcement to resist the diagonal tension.

Minimum spacing between horizontal parallel reinforcement of the same size should not be

less than

A. one diameter B. 2.5 diameters
C. 3 diameters D. 3.5 diameters
A

As per IS 456 the minimum horizontal spacing between two parallel main bars shall be
diameter of larger bar or maximum size of coarse aggregate plus 5 mm. However, where
compaction is done by needle vibrator, the spacing may be further reduced to two-third of
the nominal maximum size of the coarse aggregate.

Which of the following statements is true?

A. The self-weight of the footing is not considered for calculating the upward pressure on
footing

B. The self-weight of the footing is also considered for calculating the upward pressure on
footing

C. The self-weight of the footing is not considered for calculating the area of the footing

D. None of these

A

We know that,

Net upward pressure on footing = upward force / area of footings

(This formula is used to design the foundation of the structure)

So upward pressure force depends on upward force and area of footings, and does not
depend on the self weight of the footing. This formula is used to design the foundation of

the structure.
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111. The allowable tensile stress in high yield strength deformed steel stirrups used in reinforced
cement concrete is (in N/mm?2)___ .

A. 140 B. 190
C. 230 D. 260

Ans. C

Sol. The allowable tensile stress in high yield strength deformed steel stirrups used in reinforced
cement concrete is = 230 N/mm?2
In compression 190 N/mm? and for mild steel 140 N/mm?

112. A doubly reinforced concrete beam has effective cover of d’=40 mm to the center of
compression reinforcement, xu = 140 mm is the depth of neutral axis and d = 350 mm is
the effective depth to the center of tension reinforcement. The maximum strain in concrete
at the level of compression reinforcement will be
A. 0.035 B. 0.0035
C. 0.002 D. 0.00262

Ans. D

Sol. Let esc is the maximum strain in concrete at the level of compression reinforcement
0.0035 e,

Xy X, —d’
e, = 0.0035(1 -—d—')
xu
40
e.. = 0.0035(1 —m)
e, = 0.00262

113. For a design of a simply supported beam under uniformly distributed load
A. check the section at centre for Bending Moment as well as for shear
B. check the section at centre for Bending Moment and at the support for shear
C. Check at the centre for shear and at the support for Bending Moment
D. None of these

Ans. B

Sol. For design of simply supported beam there are two critical points
1. Bending moment at center of beam
2. Shear forces at support

114. In a rectangular singly reinforced beam, the permissible compressive stress induced in the
concrete is 7 MPa and the neutral axis to depth ratio is 0.25. Then the stress in steel is
A. 230 MPa B. 250 MPa
C. 280 MPa D. 200 MPa

Ans. C
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Sol. Permissible compressive strength of concrete, G. = 7 Mpa
Neutral axis to depth ratio, g = 0.25

Where n is distance of neutral axis

d is depth of the beam

O; Is stress in steel

i 280 280
Modular ratio, m = — = —
30,  3x7

= 13.33

n mo,
d o+ mo,
13.33x7

o; +13.33x7

0.25=

0.250; + 0.25x13.33x7 = 13.33x7
o, = 280 MPa

115. The critical section for shear is at a distance of from the periphery of the column,

perpendicular to the plane of the slab where d is the effective depth of the section.

A. d/3 B. d/2
C. 0.7d D. 0.6d
Ans. B

Sol. As per Is code 456:2000, clause 31.6.1, the effective depth of the section is d/2
116. W, and Wr are the weights of a cylinder containing partially compacted and fully compacted

concrete. If the compaction factor (Wp/Wrs) is 0.95, the workability of concrete is

A. extremely low B. very low
C. low D. high
Ans. D

Sol.

Degree of = Slump(mm) Compaction

workability factor
Very low 0-25 .78
Low 25-50 .85
Medium 50-100 .92
High 100-180 .95
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117.

Ans.

Sol.

118.

Ans.

Sol.

119.

Ans.

Sol.

gradeup

A tendon of rectangular pre-stress beam having cross-sectional area A is subjected to
eccentric prestressing force P as shown in above fig. The stress at the top fiber is

A. P/A - Pe/Z B. P/A + Pe/Z
C. -P/A + Pe/Z D. None
A

stress at top fibre is : P/A - Pe/Z

: stress at bottom fibre is : P/A + Pe/Z

For the design of an axially loaded short square column, a minimum eccentricity of 20 mm
is considered. The size of the column will be:

A. 350 mm B. 450 mm

C. 500 mm D. 250 mm

A

For short columns,
l

(—jmax. =12
D

Thus|=12D
Now emin. = 20 mm

I D

500 ' 30

20-—+ =

D
500 = 30
20=.0573 D
D = 349 mm
The closest option is 350 mm
A propped cantilever beam of span | and constant plastic moment capacity Mp carries a
concentrated load at mid-span. The load at collapse will be

A. 2 Mp /I B. 4 M, /I
C. 6 Mp /I D. 8 Mp /I
C

Due to plastic mechanism,
P(L/2)B=MB8+2Mp6
P=6Mp/I
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120. The gross diameter of a 16mm nominal diameter rivet is
A. 17 mm B.17.5 mm
C. 18 mm D. 18.5 mm
Ans. B
Sol. Gross diameter = nominal diameter+1.5 mm — for nominal diameter < 25 mm
=16+ 1.5=17.5mm
Note:
Gross diameter = nominal diameter + 1.5 mm — for nominal diameter < 25 mm
Gross diameter = nominal diameter + 2 mm — for nominal diameter > 25 mm
121. The most economical section for a column is
A. rectangular B. solid round
C. flat strip D. tubular section
Ans. D
Sol. The buckling load is directly proportional to Moment of inertia (I). A tubular section has
higher value of MOI and it is same for both axis.
122. A pair of bearing stiffeners of size 100mm x 6 mm is welded at certain locations of a plate
girder of web size 1200 mm x 12mm. The effective area of the bearing stiffener is
A. 5000 mm? B. 5250 mm?
C. 6960 mm? D. 7250 mm?
Ans. C
Sol.
e S, —— A
IWeb\‘ 24—' stiffener | ;
|  20t, 4 20t |
——— — — —— — — — -
Effective area of bearing stiffener = (2 x 20 X tw) X tw + 2x 100 x 6 = (2 x 20 x 12) x 12
+ 2 x100x 6
= 6960 mm?
123. The condition to be satisfied by Bolt Subjected to Combined Shear and Tension is

Where, Vsb = factored shear force acting on the bolt
Vdb = design shear capacity
Tb = factored tensile force acting on the bolt

Tdab = design tension capacity

2 2 2 2
v T, v T,
A (F2) 4 () 5 8. (22) + (2) =0
Vap Tap Van Tap
2 2 2 2
C. ("'—b) +("ﬂ) >1 D. ("'—b) +("ﬂ) <1
Vap Van Vap Van
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Ans. D
Sol. The condition to be satisfied by Bolt Subjected to Combined Shear and Tension

2 2
v v
is (—“’) + (—“’) <1
Van Van

124. A tension member, if subjected to possible reversal of stress due to wind, the slenderness

ratio of the member should not exceed

A. 180 B. 200
C. 250 D. 350
Ans. D

Sol. Slenderness ratio for different members,
1) Slenderness ratio for a member carrying compressive loads resulting from dead and
superimposed loads is 180
2) Slenderness ratio for a member subjected to a compressive loads resulting from wind
or earthquake forces is 250
3) Slenderness ratio for a member normally carrying tension but subjected to reversal of
stress due to wind or earthquake forces is 350

125. Identify the wrong statement about grillage footing:
A. Grillage footings are adopted when columns carry heavy loads and bearing capacity of
soil is less.
B. It consists of two or more tiers of steel beams placed one above the other at right
angles to each other
C. Grillage footings are designed for compression.
D. Grillage footings are designed for bending, shear and web crippling.

Ans. C

Sol. Grillage footings are not designed for compression. Bending, shear and web crippling are

the design criteria for grillage footing.

kK %k %k
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