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ONE MARKS QUESTIONS

An axially loaded bar 15 subjected 1o a
normal stressor 173 M Pa The shear siress
in the bar is

L 7iMla

b. 8.5 MPa

c. 00 MPa

d 1223 MPn

A steel column, pinned. at both ends, has a
buckling load of 200 kN. If the, column IS
restrained against lateral movement m its
mud-height us bockling load will. be

3. 200kN

b. 183N

e, JiIN) kM

d. RKIkMN

For an sotropic material.  the relarlonship
between the Young-s modulus {11). shear
modulus  (djand POusson's mato (fL)s
-1 1"euljy

2{1+11)
G
_'-'|.'§+.Jr“J

a -
b. &

(41}

d o= F

2{1-.u)

The stiffness coefficieru k. indicates

-a forceat rdue 10a unit deformation at]
11 defiOrmation mt] due toa umt rorce 01§
¢. defonuation at idue to a unit force nl)
d. force at] due 1o a unit deformauen a1,
M clar soil Sample 15 tested ii & tnaxial

apparatus i1 consolidated-  dramed
cocditions o |l cell pressure OF 16)kMNiol!

What 11" 1be the pore water pressure at 0
devlator stress eff ~akNin'l;>"

a. (kNimT
b. 20kMI
e 4UkN/m!

it A6LENm’

1o,

| uld

the mumber of blows observed m a

Standard Penctrawon Test (SPT)  for

differesn penetration depths  are piven a°

follows:

Penctratien vfsamilier  Mumb~=1"uf t=lo".~

0-1500101. 1]

15t- 311001m

30U - 45Umi11 1

the observed N value ks

| S 4

b 14

c. R

d 2«1

Thic veriical stress at some dep.th below The

comer of a 2m ¥ 3m rectangular looting

due 1w 23 certamn load intenshy 15 100

kN/m:. Wha- %~1J be the VEMEN stress in

kNIl below the centre of a 4111«

{,m rectangular footing Il the same depth

and same-lead ISy

. 23

B 100

e, 10D

d. ~1(l

the presence or hardness In emcess or

permissible limit causes

a candio vascoler problems

h. skin discotournuon

c. caleum deficiency

d. increased loundry expenses

The dispersion of pollutants m aunosphere

Is maxunum when

a. environmental lapse nile 15 greater Than
adighatic lapse rate

b, environmental lapse rate is less than
adigbntio lapse-rate

c. environmental lapse rate 15 ~lhl] o
adighatic lapse raie

d. maomum nuxing deplh & equal w

The alkalimly and the hardness of a water

sample are 250Q mg/l and 50 MLy a-

CaC:l, respectively . the water has

a 35L) mglll;8'bonatc hardness and zero
non-carbonate hardness

Disclaimer: We are providing a piece of information. This is not an official one.
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b. 250 mgtiCMbolt3t® hardne”, and zero
non-carbonate  hardness

v 25() mell carbonnie hanlm:sS lind 350
! !l nun-ClIrMLull" harM "S-

L 250 rugl carbonate  bardness ami 100
mg1 non-carbonate J"7d_8

1111:consumptive usc of water lor ~crop

{lumimg o particular stape. of ghosah " 241

mm/day. The maximum depth of avilllblc;

wak.'r in the root ZO0ne is 60 mm. bmg_sbodl

15 required when the amount I o"™iLI=1.,

1 3T uf 50--_ uf the m™l{i~um v-althle-

water w0 Qo rOLl [One.  11nc:gue.ncy of

Irigntion ~lould be

~ 1lj=ly.

h. 15days

e 20 day.

A 25dy.

As per the Lace)”. method ©F dellign of

_Unvial channels, idenlily 'm" TRVS

siztement riom thefollowins:

L Weoed penmeter akcreses  with o
imcrease i do-i.£n dschiigle

h Ifydrulc rla". n"CoHLO<Iith an
m-"""c insilt J;'elor

e Wcu™ perimeter decreases whh an
[mereaae ill desig o dischargs,

d. Wened penmeter increases (1111l an
Increase. in silt facior.

D", ofnsislancy and 110w resistance of

bitumen can be determined from which or
lhe "IN

n (FClmly 1™11

b. Penetration rest

c. S0n"flln- podnl fest

it Vicosuy leSl

[i'-# [wu-Lno Mnlional Highw.y and a wo-
lane SIDle [higlh! ay nke’S"1 00 nght
nngles. The number of pOitooli.] canmet
Iv'nL. 01.the inlers.oliDo, assuming: 1.:1]
bath the road! are TWO-I-'yls

P & |

b 17
o 2
'L 3

A

b

In signal. design as per Indian Road

Congress specifications, if the sum of the

ratios of normal flow. 10sanmatien AW of

two directional 11010 flow 15 O~Oand the

val lost ime per cycle 1£10 seconds. the
imum cyele lemaih in s""and- .~

16,

18,

~m I
100

o

G0

4

There y, —fire werl?11 o tho end of ¢ long
M hlluol For-3 given 117" nll- il
cribical. depth §. [clS than [h*Homl-1 depfhb,
What' grducly vaned, fow pi'Olilo waill
occur in lhe channe] filrthis Hol- role:!

MI

Bp e 3

o~ ]
£E

i S

Al two points | and Win .. pipcline the
velocities ore Vond i Teclivoly. Both
the pomis are .1 the . ame el™aton; The
flued demsity = p. [lle flow can be
essumed 10 be lacompresslble, In viscid.
steady Dud irotatlonal, The dilf0iCuoe in
S TCS Iand Ty ot
it 05 "\"]

b, L5 pV"

e 2’

d_ 3pyl

The mommum and
vulue,
reSpectivelf  Whal 0.
viied?

© 5

b 3

e, 1

d, -l

The degree of fbe -—affc:".ol.,l elluaGoD

J By
bl e

4

elgen
and G
cigen

I1,., maximasm
of the mawx are- -2
the other

o e
=1

|
2
3

B

The

cquation :
1h31

fr clifferenri.

The
with the condirmon

~t)hutin”

I'=lptx=-0m
1

a. y=el
Il
b. In{wv}-314

=1
c. I|1]_1'}-=C:-_I

Disclaimer: We are providing a piece of information. This is not an official one.
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TWO MARKS QUESTIONS

1T m=~!11bur of length IU{jmm is mserted
between o  ngid supporis, and s
temperature. 15 increased by 10-C. 1T the
cl eflloignt or thermal expansion Is 12 ~
Ht"per € and the Young's modulus 152 ~
I{f MPs. the.stress in the bar is

I ZFeTh

b, 1M,

c. 24 Ml'n

d. 1400 MPu

1" mgid bur 15 ~USpc™de’i by OWe” rocls
made |W the same materal as shown in the
flgure. 111caren find lenglh 1 The ~enlml
r-dnrc3 11 and L, MIS{1"ctiwl). \Jhili: Thitl
of the Iwo omer rods a'c 2. nnd 2L
respectivety.J{ u dnwowurd ron;mF50 kM
I~ applicd m he oz bou; the i jfie<s i Th-
cemrat and ""ch ) The OUT-mods will 117

L 111
a, 11L&TEN each
b 30 kN and ISEN
@ 30 kN and 10kN
d 21A kN moi 14.3kN
rh" mxmum and mmmum  she'tr
stresses i a bullow circulnr - shon or owter
dlameter 20mm and thickness 2 mm.
subjected 10 = torque 00927 M-n) will be
n. SHMFa und 47.1 MP--
b. 100 MPo nnd 80 MPa
c. 118 MPu and 160 MIT.
d. 200 MPn and 160 Mi'n
I'he shear sires~-1 the mevtml I11.i-m "
beorm of tmnuglliar  sect 101 lwhh 1 buse -
40 mm we height 10 rum, Suhi-'<1£dH u
shear three oft1 kN 1s
L 3NIPa
b. & MPa
o mMPn
d 2{1Mla

6.

100
W1 Wid U] are the straln energies stored hu
a prismolitl bar due 1o rial enmle. forces
I, and P.. respectively. | he sichn —-ner! 1Y
U stored in the slimebur duwe io combined
action of 1" nod pwill be
a, Ualll~L),
b. U=UU.
c. L=H+Ul
. =+,
The riaht tranguler truss s made OF
m<mbe;-S baving -e<lu:llcross sectlonal area
of 1550 mm' Wid Youngrs modulus of2 )
10~ MITL The harizontal detlecrion I
ihe- ioini 0 Is

i. 2.J7mnl

b. {}25mm

c. 1431 mm

d. 15680101

The smrpec lioe dingra?1l{tLD) siwnm is
ror the member

Data for Q.28 & Q.29 are piven below. Solve
the probiems hind choose lhe comel  answers,

A two span continuous beam having equal spans
"eh or lenglh L ' subjecl~d 1z a uniformly
dimil=uk-d luod IV per unit length. ' he benm hns
cunS1™1 fexuml ngdity.

A

Ihe react 1on 111 the middle support 15
L owl

b WL

B E— ]
Disclaimer: We are providing a piece of information. This is not an official one.
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.

3l

5L
4
i |
y ——

B
Ole bonding moment at the muddle suppor:

-

iy
b.
8
wl=
12
g wi?

[

Cousider the following sLilk:nle.nls;

L The compresslve strength of concrete
decreases With Increasc  in ventor-
cement ratio of the concrete mix,

2. Water is added to the' concrete mix for
hydtotioo IW'cement and wOTknballly.

3. Creep ~ntl shrinkage Of eonerete _l{c
indepclldtint of Lho water-cemenr r4i0
Jin the COncrete mix,

‘rthe TRUE statements arc

n laend 2

b 1.2.0d3

e, 2"hd 3

<1, 00ly2

Ihe percentage foss OF prestresS due to

;mebb® 1" shp of 3mm in" concrete 6= m

oflungth30m  which i post-tensioned k) ~

Umdon with an Initial "0 of 120 Nlmm-

and modulus of elasticlt), equnl w0 2.1

10-Nlmml 1%

0-~175

0175

1,75

178

oonCrtic BCHIDAE 1™ Ulngul.- cmss-

section of sjze 120mm {width) and 2{10m."

(depth} Is prestressed By 1 slr3ight endon

11 an "nbelhe force ar ISO KN at 4in

eccentricity  of 20nln (below th......" 1T wjeinl

~.jaTllhe depthdirection). ‘The-lres.cs bl
lb- top ulH] haltom lib~ “"rlhe section —

pasoE

4 25Nmm'  |ccmpressicn). 10N mm;
{ccmpression

b, ION/mu,,: (tenseon]. 2 SNl
{coml'r css 1ond

4" 10

C* 3.75Imm! 3.75NImm!
{compressicny

d. 2. 78N/mjm! (cOmpd on), 3.7SNImm?2
™= mipcessi” T}

Conasder b, folio') ing"latemcDi s;

l. Modulus of elastcily “f concrete
increases witl, increase in compressive
strength of concrete.

{. Bnlllincs~ of concrete increases with
dCert:A~cm CpIP™ ~ve - bre"llul ol
concrete.

{lenz=tom).

Y. Shear sl'0louh or cencrete  ncrease

with meor~  In compressive sirength
of concrete.

‘ile TRUE sitements Dl

', 2and 3

b 1.Zand3

c. 1aud2

0 1.mi3

Dat. fur 034 & Q35 pae liv-n below, Solve
the problems and choose correct answers;

N Simgde reinforced  recongular  concreic beam  has
» widlh of ISImm and o" efective depth of

330.UM1. The characterisl ;C courpressive  s1J1:ngth

"looDeNi=<hs

201V 1P nd the e hrclonslic  iensile

strength of steel §i. ~1 S~IPn Adopt Lh™<Ir™.,
~liick for concrete as given in 15:45G-200{) and
take Jullihllg value of d-ptb of neutral axil? = 0,48
times lhe effeciive dopli of tile beam,

34

35

36,

Tlle bmilm!! walne of the moment of
resistsnee of Ihe beam ~o kiim s

h U4

b. O-~8

o, 45418

d 13682

The Jhinlih)lz area of tension steel Ulmm# 15
o 4739

h. 4123

c. 3.9

d 3123

f\ steel not of r<letlllfgulitl secon O, 17
70  Gmmls connected 10 0 gllSSc: plate by
three bolts cach having a_shear Ciacny of
15kN in holes wivl,~ diameter 1 1.5 mm.
If the allimbll:  Lells:le ~lte..i#l tho 0] L.
ISI) ~IP® loe maximem tension UL _all
be aifplied ' the nat i.

Disclaimer: We are providing a piece of information. This is not an official one.
This might be used for reference purpose.



7.

38,

39.

2.3 kN 40,
52.65kN

0.5 kN

o0 kM

bracket connechon s made with four

bolis of 10 mm dimeler and SUPPHISE

land of 10 kN at an cocemarlcliy of 100

oo, 11, maximum foree to be resasted by

any boll Willlie

R F

4t [T}
L
- 41
it '
I
LB
L 5~M
. &5 kN
c. WBkN
it TI6EN
The plastic collapse load WI' fur (he

propped canlilever supporting  two poini
loads as shown in figure in teams of plastic
momem.capachty. Mr 'S given by

42,

amM"
r
4
I
o A
I
814

Sieve analvsis on a dry soil sample of
mass 1000 g showed that 980 gand 27U g
of soll pass tlrough 475 nun and 0073
snm sieve, respectively. The Bouid limit
and plastic limits of the soil fraction

toof Ju
passmg through 425” sieves are 40%G and
18%, respectively, ne soill may be
classified as.
m. 5C
b. MI
c. M
Il. SM
The water cement of a saturated soil and
Ole specific gravity of soil solids were
found to be 307 and 2. TO. respectively,
Assuming the Uil weighr of water to be
10 ENAIE.  the samrated it weight
(EN/ml) and the void ratio of the soil are
a, 04051
b. 185 U.30
. 1944~
d 155045
The factor of safety of an inhone soil
stope shown in the figure having th--
propertics ¢ = 0. ~ = 15%. Y">= HlkN/m’
and ..=.20&l1{lr .is approximately cqual

u7h
080
1.00
. L20
Maiolo Lis1 wath List-It [lud seleut the

R TR

correct  amswer using the codes piven
below the lists:
Lisl-|

P. Constant 'head permeabality  test
Q. Consolidstion  test
R, Pycnometer test

f: Negative skin friction

Listn
1. Pile foundation
Y. Specific glavity
3. Claysol
4. Sond
Codes:

p aQ R S

L. 4 ¥ z 1
b. 4 9 5

Disclaimer: We are providing a piece of information. This is not an official one.
This might be used for reference purpose.
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43, Tike beanng capacity of Ii rectangular
footing of plan dhnenslens 1501 x 3m
wsting 00 the surface of a sand deposit
was cstimated os AMENm'  when the
warcr table is fa” below tile base of th-
footing. The bearing capacities in ~N/ml
when tile water level rises to depths of3111.
1Sm and 0501 below the base of the
footmg ure
~. GO0, G040 )
b, 600450, 150
a, 600, 500250
d. 600, 4400, 150

H What i~he ultmate coplChy in kN of th-
pile group  shown in the figure assuming
the gro-p to fall as a smgle block?

, M mdi-er  pika
tm =y iy
| € Wk
+-H
ad-

a 9216

b. 11776
. 24386
d 14816

latft mr Q. 45 B. Q46 are gh'en below. Sol'c
the problems and choose the correct answers,
Waler s nowh'g  through the permeability
apparaius as shown IN the figure. Tlle coefficien!
of perrucability of Olesoil 15 % nils and the
pemshy of the soh sample 1s 050

oy e e T e

(zerm
45 Tl wotal head, clevation head Bod pressure
head in metres of water -at the point R
shown inthe figure arc
. 0ED404
boo1.~04 OS5
c. 04004
d 1604 12
46 What are the discharge velocity and,
seepage velooity tIP)Jgh the soil sample?
k.2k

g = = B
=)
=
=

Data fpr Q. ~T ¥ Q48 are given below. Solve
theprlllknl- and chDC)5the comeer answers,
The ground conditions at. site are.as shown in 'he
figure. The water table at the site which was
initially 813 depib of Sill below O« ground level
g permancnily lowered to a depth of 15m below
the ground level due to pumping of water over a
few years. Assume the following data:

n) unit weight 01'water = 10 l<'Nfm!

{ti) wnat weight of =nd above Water table = I~
N

(i) nail weight of sand afl Clay below tho
water table; 20 kN/m)

i:l'-—lllﬂ'ttli:icnl of volume col'l11lre8-bility= 0.25
mMN

| -JI-
et
e sl

47 What 1S the change dl the effective stress
m kR o mud-depth (if dre day  layer
due 1o the lowenng of the water [ahle?

a. 0

b. ja |
c. &0
d 100

___________________________________________________________________________________________|
Disclaimer: We are providing a piece of information. This is not an official one.
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48, Wllal 15 the compression  of the cLly Imyer
In mm dle |} the 10IVenngz- of the: water
Tilhl&.
1, 25
b 100
o: &
th. o

40, Two "L"vollLio pre®pilLlOs (ESPs) .r.
inseries, loe fractional efficiencies of the
upstream ond downstream  [1SPs for size
are apwn sud 65%, respectvely, Whal 1s
tho' overall "rhidency  of ILa "ysI"IIL6w' the
=ame
o l00%
h 9-~
a, 507
d. 65~

50.  50&of CO, .nd 25 llof Cll.ore 'unduced

frolll the é:00mposiion I municipalsohd

Woal (MSW) with * forwn® ™MIO of
I2ilg Whal i~the average-per c.-pit. green
hows=—>gu" productinn in n ity 1W° 1 milhion
Le<i"l. Wilh o MSW |"dultiwn .10 of S0L)
funrdity1

w  IM!idny

b. nOgiday.

c. XSgldy

d 313g'day

I=In ror Q.51 & Q5 IIIrrll given "low. Solve
the problems und dI'™ML:e comreet answers.
A coupletely muxed activated slu—e proecss o
used o lout U wastewater 110™ of 1 malliow licl'~
per doy (1ML I} bying » BOD, of 2007 1jp'!" Fha
biom1i8h cecOlwiHon il the aerstion Innk s
2000mgll and the conocntratioll of the net, biomass.
leaving Ih~ ystem §i—=S0"M Tho scration tmnk
hna a volume of1l0m " -
51 Whal is the hydraulic. retention lime orth ¢
w. e watel' inueratioo tank”
¥
4.gh

th
U h
Wht Iz Be averge tI'me for willelt the
biom{l38sty. o the ~ys"ml
- 5h
h =l
o 2 days

h.
-3

T
Data for Q. 53 & Sallte given belol = Soh'c til”
prublerns anti cheose co,.r'-1 answers,
A plain ~edimentlllilin 110&wath " 1""gl, .f 2401,
width M j 001 lid » depth or 3" j—uxed it! = 11L_.
"= (menl pliml to b.-at Fmilion et™. of water per
day (4 MLD). The ~vet-ge temperature  of water 15
20"C". The dynamic viscoshy of water 1. 1,002
InN-~Wml at 20°%. Dusity or water is
WE.!.'I:ghl}. Ave 5" PLofi} Jvhy of particles
8 2.65.

88, Whal is the ~n_flce Werflo", na= in tho
sedimentation  Link™?
a, 20 mitm/dlly
b, 4001Finrr doy
e. Gimd oz diy
d. Liamiilnzdy

54, Wbl i the mumimum dlameter of th*
particle whkh can beremoved walh 10G-.
effidency in the above sedimemation
L7kl
g, MBE K)"mm
b. 160 It' mm
= 50 10% mm
d 160 Wmm

k] The cuhurable command area (or a
distrbuted,  channel is 2000 hectares.
Wheat s grown wn ihe entire m=. and Ib.
inlensity-of imlgation & 50711, 'The kor
penod for wheal i, 30 d3ys and ‘the kor
water depOl 5 120mm.. 111" outlet
discharpe for the illslibutuy  showld be
2, ~B5 Nl
b. 1,27 mlA
c. 463 p"
d. S.nm

. An 120QLled "-hOur Jo.m oecenes nver -
catchment s followS:
Time "he 27 lor 3™ hr #1hr
Ramfali.Ilin) © 23 12 T

The 4. nk* for tho "ipehm®™ 1 g 1001010k
The cstimilic4 rmoff depth rlim  the,
catchment due to the above _torm i.

v. 10 oun
b, 16 mun
o 21N
d, L. i

Il vor Q57 * Q58 _r—ghl™n below, Solve
TIhe ...chl-m = *d choose comee] “1Isw--n.

Disclaimer: We are providing a piece of information. This is not an official one.
This might be used for reference purpose.



Ordinates of ~ I-how unit bydtograph 1011 hour
lllenull;, B ndfrom tme 1™ 0 ae 0.2, 6 42,
1amz O m'is.

57.

HL

39,

60.

61,

Catchment are. represerued by this ™nil
hydrograph &=

a, LlJam

1. 2.0 rum

n LM

d ML

Qrilimte fif = SNlur 116l hydrograph '
tF'~eatchmen! = =~howH =

m 20 mis

b, 10 m's

e. 40 m~=

d 50m's

11} exua widening required for + two-lase,
Motional Ligbw.y .1 n horiZonw: curve of
100m radms, oclo-idelins ™ wheel how, i
f miand. lesigp speed =100kmgh is

n O~hn

b. (.fm

a. [t m

Lo 0.82m

While dCSigni.,! - hll road with, ~ ruling
r-4icnl.of 6%, iT, sharp honzontal oo
fif 50m ,~dhl$ 5 encountered. the
compensated  gi"3diclliat per
fh. Indiosn Roods Congress  sperifications
should be

w1 4=

I2 ¢..sq'P

r 50—

i SIS

Ihe design speed on a road 15 60kmph
Assuming rhe driver reacrion tme of 2.5
seconds and  cocfficiem; (F meanll of
pavement  KDrinc- A5 0L35. the rcqmrcd
TOPP;"! dskt 1Ot Pot rviry -Y tmAke on 1
single I'l'¢ rond i—

. 821m

b. 1024 m

c. I4Im

d IS6A m

The width o' the "-ponsioujoint Is 20nun
im 3 cement concrete  pavement. The laying
wmperature 15 20-C  and the maximum
slob tempemture o .summer s 6117C. The
coefficient of thermal expansion of
concrege is 1[0 10" mQUmlll"Gnd the

LI

Belt M
thickncs. The Jpllémg between expansion
JoinlS shiolild be
« NIl
b. 25m
¢, 30m
d. =01

{13.  The lolld"llS«vr Ptljo.nsid) the number
of commercial  wvehiclewn 1 da) for the
desipgn  of + flexible pavement for a
nattonal helh™:1Y as cer TRC:37-1984;

NUOlb-r OF .
-y g Lr~hezl~
I:I:Ihr:{:ll'l:{i:l Webickes p iy ]':I.'Ilr:i g
" =
Vehiche crondhlrdng the R
mamber  Mbnli
Two ~1Itmeeks 2000
'I'a.udﬂ-.-ukle 100 li
Assuming”  truffic growth [0 of 7,5%

&5,

per amnum for both the types of wehicles,
Uk cumuolative number of siandad  axle

load repetibon~ (m malbion} for a deyi-
lifo ;1i1np:ﬂ‘|"'1' is[ ; .
46

b. 575

c. G2.4

d. 787

Maloh fhe foljowing lests on azgrepaie lind
Il properties,

Test

P, Croshimg  best

Q. Lo~ Allg lo~ ahr.. son fesl

R. srvavocss wst

5, Angullliill, lest
Property
1. M.rdnCi;~
L. Wi:ath™ i~
1. Shupe
4. Strongill
Cao<L:s:

[=] Q R 5
I 2z 1 = 3
b 4 2 3 1
c. 3 I 1 "
d, 4 1 2 3

The plan of 1 OOp was  ho((} copied o -
reduced 31" such that + Ifne on!!oaby
00mm. mdUbl.. J0mm. 15" ongf.oll
scale of me plan Was | ; [000. The revised
scale Is

S T s T LAY e T . R (1 TS —
Disclaimer: We are providing a piece of information. This is not an official one.
This might be used for reference purpose.



5d

69.

M

This might be used for reference purpose.

b1l
e, [Mz.1121
4 1-17r21
il fillow fahl ] dal {
cobsccunve - Chordinaies respect | g
™ od the odolite tmverse PRSP
Milrfaine Senldi: en'lin Vistinak.
L = ] m ne
19" iy 1997
am 0.5

The magnitude nod dircolioD O ermor of
closure in wirole circle bearing are

A I-Om nnd 45°
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