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I CIVIL ENGINEERING 
-----~-

(PAPER-I) 

2. 

3. 

What lli the total uegrec of imletetmina~) 
(both imemal and e~icmal) of the 
triangular plrmar tn1s.' sh0\\11 in llte figure 
above? 
u. 2 
b. 4 
c. 5 
d. (j 

\\ll1at is ll1e total deg,ree of imletenniuucy 
in the conli.Jmou!i prisnuu.ic beam SilO\\ ll in 
the ahove ligure? 
a, I 
h. 2 
c. J 
d. 4 

What is the total dogroe of indetenn inacy 
(both internal and external) of the 
cnmilcver plane tn1ss $hown in ll1c above 
figure'? 
a. 1 
b. 3 
c. ~ 

u. 5 

4. 

5. 

ft. 

7. 

What is the numl;>er of independent 
Jegn:es ot' lreedorit of the HM-spon 
cooliouous beam or unifoml section 
shown iu llte above figure? 
a I 
b. 2 
c. 3 
d. 4 

What is the kinematics indctcrntinucy for 
the frame shnwn ob<tve? (member 
1Mxtcnsible) 
a, 6 
b. II 
c. 12 
d. 21 

If tho :~xiul dd'orntntion is neglected, \\hat 
is the kinematics indeterntiuacy ot' a s ignal 
bay portal frame li.xotl at base? 
a. 2 
b. 3 
c. 4 
d. 6 

I• ;) m 

(;. ~Ok.Nm 

8 1 

1 
(I 

'a 
< 



www.ex
am

rac
e.c

om
8 

9 

10 

For t11e rigid frame shown above, what is 
tJoe mome111 reaction at A? 
a. 5 kNm 
b. 10 kNm 
e 12.33 kNm 
d. IS kNrn 

If the free end of a cantilever of span I and 
Aexure rigidity El undergoes a unit 
displacement (without rotati oo), wloat is 
the bending moment induced at the fixod 
end? 

3£/ a. 

" b 
4El 

T 
c. 

SEI 
f 

d. 
6El ,. 

lOkN 

~~CAt=..::2.:::m_:d1----ig:)mA 
1<--- 5 m - --->1 

A fixed beam AB, of constant E l, shown 
in the above figure. supports a 
concentrrued load of I 0 kN. Wb;u is the 
fo~ed end-moment M""' at support A'/ 
a, 4.8 kNm 
b. 6.0 kNm 
c. 7.2 kNrn 
d. 9.5 k.'\Jm 

l 

"'" 
1 

·'"" 

In the ponal frame showu above, what are 
the disuibution faotors for member~ BA.. 
BC and BD respectively? 

I I I 
a. )')') 

II 

12. 

1 of 15 

1). 
1 l 1 
2'4'4 

c. 2~o 
3 'J1 

d. 
I I I 
- ,-~-

4 4 2 

M~tch List I wi th List ll and select the 
tQrrect answer using the rode given below 
the lists: 
List! 
(Analysis Method) 
A Kane's method 
B Force method 
c. Column metlood 
D. Displacemeut method 
list ll 
( Strucmore l:y~) 

1. 

{l 

2, ill 
J . 11 
.m 
Code; 

A a c 
a. 4 3 
b. 4 ' ·' I 
c. 2 3 
d. 2 3 

0 
2 
1 
4 
4 

Mult~r-Bre:;lau l'rinciple is applicable to 
get inlluence line for which one of the 
following? 
a. Reaction~~ the ends of simple beam 
b Bending moment at· a section 
c. Shear force at a section 
d. Forces and moments at any secrion 
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14 

15 

I 6. 

17 

Wh~l is th number ol' plastic hinges 
fanned if an indeterminate t>eam wi th 
redundancy RIsto become determinate? 
a. R-1 
b R 
c. R + I 
d R + 2 

• 

I 
A portal frame has a collapse mechanisni 
as shown above. What is the type? 
a, Pure portal mechanism 
b. Panel mechanism 
c. Combined mechanism 
d Dual beam mechanism 
A ste.el beam Is C<)nncctc<l to • steel 
column by means of two angles placed on 
the two sides of t11e web of the beam. 
\Vhat is it cal led? 
;~, Stiffened seat colulectiull 
b. UnstifTened seat cor111ection 
c. framed connection 
d_ Rigid connection 

( 

I 

What is the failure of n section in t)le. 
ligure above cal led? 
I Web buckling 
2. Web crippUng 
3. Web crlmpling 
4 Column bucking 
Select the correct answer using the codo 
given below 
a. I and 2 
b 2 and 3 
c I and 4 
cL 2 and 4 

In the plastic analysis of a ~!eel beam, 
which or the followir1g assumprions is/are 
madery 

IS 

19 

20 

2l. 

3 uf l5 
Plane $6CUOns under bending 
remain Plane at all stages of bending 

2, The stres.Ntair. relation is bilinear, i e 
consisting of tow straight lines. 

J . Shear deformations are neglected. 
Select the correct answer using the code 
given below: 
a. I only 
b. 2 only 
c. 2 and 3 only 
d I , 2 and 3 

A load P is app(je<J aJ lhe mu.ldle ()I' a 
simply supponed beam of span L . 1f the 
beam is made of ductil e material, and Mr 
Is the plastic momcn~ ;vhat is the ultimate 
value of P'! 
a. Mrl (41.,) 
b 2Mrl L 
c. 2.5 MriL 
d 4 Mr / L 
What value of the shape. factor is tal. en for 
a rcC11!11guJnr section in plastic design'? 
a. 1.0 
b 1.5 
c. 2.0 
d. 2.5 
Plastic analysis of Sll11Ctures is applicable 
to the structures made of whic.h one of the 
following? 
a. Ductile and hri ltle materials 
b. Any structural material 
c. l.lri llle material only 
d. Ductile material only 
The effective length of an angle member 1n 
a ri vctcd trus.~ i~ equal to which ooe of the 
following? 
(Where I is the centre to centre between 
tl1e joims) 
a. I 
b 0.85 I 
c. 0. 651 
d. 0.51 
Which one of the followlng is correct 
The purling in tlte roof u·usses arc 
subjected to Un>)'mmctric.al b~nding 
because tbe loadi ug 
a. is parallel to me minor principle axis, 

but doesn' t coincide 
b. is perpendicular to the minor principle 

a.xis 
c. is inclined to tlu~ miiiOI' principal axis 
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25. 

26. 

27 

28. 

d, coincides witJt the minor p1im::l11:tl axis 
Which one of ~·e follow111g is correcl? 
An intermediate vertk al s tilr1:ner 
cmweclcd to Ute w"b •• d""'igned to 
with• land o shearing force of nollo:s• ~tan 

100/ 
"· 

t.SOr b, ,, 
1 :l51J c. ,. 

II 

Where i i• web thicknesK in mm ami h i• 
the outstand of stiffener in mm. 
Which one of the following fore"" is u.ed 
for tb~ design of bolton• of • built-up 
coiumn? 
a. Axial lood 
b. 11 wi:stif\8, moment 
c. Vertical shcor 
d. 1 rausverweshei'lr 
Which of the following paromcle~> go"""' 
the- P"-TJni.s~ ibh: slJ'Csli iu compression in 
columns'1 
1. Modulus of see.tiun 
2. Effective lengih 
3 Radius nfgyratitul 
Select 1l1e correct answer using 01e <.-ode 
given below: 
u. 1. 2 ond 3 
b I ond J <)Ill)' 
c. 2 and 3 only 
d I and 3 only 
What is the maximum permi~sible 
slenderness mtio for s teel ties likely 10 be 
subjected to compro>•ioil'l 
• . 4()0 

b. ~:SO 

c. 2 5() 

d ISO 
For field ri\'elS. ~~e pem1issihle stresses are 
reduced by what perc.:ntage'l 
n. 10 r~~ 
b. lS \'o 

~. 25% 

I ...... .. l <t 
(. ·""- ,, 

3 
An c:qu~l angle of nr~ A ho.s lleon w~Jded 
on one side of a Gu'l..el plfi tC and cnm e5 

·I nf Is 
ten.,inn along tlte axis. \\'!tot ;, tl1e 
<:flectwe area nf the •ngk 'l 
3 , 0.5 1\ 
b. 0.75 A 
c. 0.875 A 
d. A 

29. Wbich one of the fullowing io cuO'Od ? 
111c paml-ss ible stres.scs tn i1 weld are 
usually tnken as 
a. less than !.hose of the porent body 
b. c(tHalto those ul'the pan.'nt holly 
c. mor<> than those of the porcnt tloay 
d. ony desired value 

30. Ho11 ••·c structural mombcr~ compo$0<1 of 
two ansJes back to back connected 
thrmtghoutl.heir length'/ 
a. By locking rivets 
b. By sp.1cing rivets 
c, By griPJling t'ivei!J 
tl By lllcJcin& rivet> 

31. ~Which on~ of U1e to llo'l ing is corrcet? 
Steel Sh11c lurc> nrc 1dcally suiU.ble for 
impod loads beca~>•e they h;ve high 
a. toughne9s valu.e 
h. cia. Lie mCidulu.~ 

<.:, d<:Sign str<:!IS 
d. plastic modulus 

32. \\lh•l is Ute allowable direct ten•ik stl'ess 
in s!J•uctul'31 swcl (approximotclyl? 
n. t1.4S I' 
b. 0.6 fy 
c. 0.66 fy 
d. O.HO !y 
Where fy is !be yield nre.s qr jll'Oof •tress. 

3;;, C'on,.lder tl1e following >talement.l 
Compared to mild s tea l. ~Jmninum has 
I. lesser tlw:Lilit~· 
2 lt~ser volnc ofYouns.·~ modu.l\1>. 
~- Lcsscrt{,.'TlSile strcngtlt. 
4. no dcl"mite yield poinl 

Which of the stotement~ given ahove "'"' 
cun·c:ct'! 
a. 23nd 3 only 
b. t, 3 and 3 only 
c, L 2. 3 wd 4 
d. 1 and 4 unly 

3~. Which one 1\(' the tiJUc)Wmg is Ute cm1'c.;t 
range of finent8S modulus of mcdi11m sand 
usable in preparing cement mortac'l 
a, I.S tn 2.2 
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36. 

37. 

38. 

h. 2.6 tn 29 
c 2.9 t(> 1.2 
cl. 5.5 to 6.5 
Which of the foUowing p• irs are cotTectly 
mat.,hod? 
l. Particlo size: Ml't:ct.s workability 
2. Absorption •nd sur.filcc mcli~luro: 

i\Jiec" mix proportio"'' 
3 Gr.uling-: tvlaximi7.es. cement 
•1. B11 lk clensit~ SigniJic.,nt liJrstahil ity 
Select the c<>rrect n0$W"r using ~tc Cj)dc 
sh·~n below: 
A. I •nd 2 
b. 1and 3 
c. h nd 4 
d I nnd 3 
Consider the following stotements: 
I Rise in temperature do., nol c:;~w;e any 

cltll.ng<> in tho.: .;olor of c<:ment coocnit<:>. 
2. Cu1·ins tninlmi.zcs Ute shrinbgo of 

c.etncnt conc.r13te when it sots. 

Whiclt oftlte slotement.s gi1•en nbovc islnre 
oorrect'l 
n. I only 
b. 2 only 
c.. Bolli 1 •ud 2 
d. Ntilltor I nor i 
Comido'l' the following stotcment.s: 
1. In reinforced cement concreto, modular 

r:ttio is defined by rntio (moduh11 of 
ela_•ticity of steel) (modulus of 
elasticity of concrete). 

2 Modulu. of rupture of cement o.!Oncrcte 
is ~ func1ion of its ch•r:tctcruni" 
compressive strength. 

~ . 'l11e ~harilderistic comproSs1vc 
~tll:n!,!th or IV120 grade cement. coucrck 
nt 7 doys i~ 20 N11nml 

Which oJ the stnte:ruenb giVC'n :ahnvu ;m! 
CC>rrtel

1
/ 

o. 1.2and3 
b. I "'"I 2 only 
c. 2 anti 3 l>n ly 
d. I and 3 only 
WhAt is th~> pcrccntngc of tit" linu 
nggrcgato of finc::no .. modulus 2.6 to bo 
combined with Ci);tfSil aggreg.1te or 
fulen<:ss modulo~ 6.8 for obtliuiog 
combined ~ggr~g•w of linoncss tnodulus 
5A'! 
tl 30 °u 

·10. 

-II. 

5 ul 13 
b. ~0% 
c. so~. 

d. 60 "" 
Ma tch l ,isl-1 with l. is t-U aud select the 
con-cct :wswcr using the code glv.:n below 
the .lists : 
List·! 
(AclmiJ<tm:e) 
,\, Calcium lignosulphonale 
R. Aluminum powders 
c. T111111n~ ~cid 
0. Sodium silidlte 
u st-11 
(A.,tion in con.cr<!le) 
I. Accel~'l't!tors 

2. Retarded 

-·· • \iJ· cnl.,...,.in<'l' 
4. W11 ter n;cluc~ 

f'o<le: 
A B c 

a. 1 ;. 2 
b. 4 3 2 
c. 4 1 3 
d. 1 2 3 

0 
4 

4 
Which factors influence Lll~ Work4bHity uf 
concrete withottl sacrificing st:rength'! 
I. Fine Qggregate 
2. Qunlity of mixing Wilier 
3. Maximum sJZe or coarse aggregate 
4. Shape or co•,..e •ggregat.e. 
Select tl1e C()n-ect ''""'er u.jing the co<k 
given below: 
a. 1 only 
b. 2 only 
c. l and 2 

d. hn~ 4 
ll1e workability pf concrete c3n he 
.increased by wbiclt of the following? 
I. lwm:asing lbc quantity of coars" 

:~ggn~ga te with.oul a1l~o.~ing the to~al 
•ggregale qu:nuity 

2. OecT<!asing the qu>ntity nf crursc 
•ggregnlt •nd nt tJ1c same t.i.r.n" 
com:spondingly in<:1'Casing the 
quantity of fine nggregat" 

3. l l>.ing round aggn;g~te 
Select the correct answer 11sing the code 
given bdow: 
a. I and 3 only 
b. I lllld 2 only 
c. 2 and 3 on!) 
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42. 

43 

~5. 

d 1, 2and3 
Consider the following stateme11ts 
regarding cement concrete· 
I Bleeding indicates deficiency of 

coarser materials in the mix. 
2. Segregation generally indicates poor 

aggregate grading. 
Which of the statements given above is/are 
correct'/ 
a. I only 
b 2 !lilly 
c. Both J and Z 
d. Neither I nor 3 
C'onsider the foll owing statements· 
C'uring of concrete by steam under 
pressure 
I. increases the compressive strength of 

concrete. 
2. reduces the shear strength of concrete 
3 increases the speed of chemical 

reaction 
Which of tJtc statements given above Is/are 
corrcot'l 
a. 1, 2and3 
b. I only 
c. 2 and 3 only 
d. 3 on ly 
Match the sequence of determination of 
components of a co•tc.rete mlx as per 
Indian standard method of mix design and 
select the correct answer using the code 
givw below the lists. 
List-1 
A Cement content 
R A_.~~gregate contem 
C. Water content 
0 , Water cement rnrio 
Lfst-11 
I f'irst step 
2. Second step 
3 Third step 
4 Fourth step 
Code: 

A B C 0 
a 2 4 3 
b 3 2 4 I 
c .3 4 2 I 
d. 1 4 2 3 
fn a body loaded under plane stress 
cundi lions, what is I he number of 
independent stress components in order lo 

46 

47 

48 

49. 

IJ url:l 
completely specify the sr~te of 
stress at a poinr 
a, 3 

b 4 
c.. 6 
d. 9 
The value of modulus ol' elasticity for a 
' "~t.crial in 200 GN/m' ami PoisstJn 's ratio 
1s 0 25 What is its modulus of rigidity? 
'~· 250 GN!m' 
b 320 GN/m' 
c 125 Gri/m1 

<1 SO GN/n•~ 

/1 
p l,A 

8 11 
-~ II,J.SAI 

LJ 
A C§t.epped colllljtn carries loads as shown 
above. What is the maximum normal s1Te5s 
in the column ar B in the larger diameter 
column? 

a. 

b 

c, 

d 

1' 
1.5A 
p 

A 
2£' 

1.5A 
2P 

A 
A composite system where the 
components are of equal lengths is 
subjected to temperature ri se, Which one 
of the followiJ1g stresses will be developed 
iu !IJe component baving bigbest 
coefticient of linear expansion? 
a. Compressive stress 
b Tensile stress 
" Shear stress 
d. Zero s~·ess 
What is tl1e nature of stress iu a ceili ng fao 
rod? 
a. Bcudiug 
b. Tensil~ 

c. Compressive 
d Shear 
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50. 

5 1 

52. 

53. 

tlOMPo 

- 10MPR 

1 
What is the diameter of Mohr•s circle or 
stress for the stare of stress shown above? 
a 20 

b 10../2 
c 10 
d Zero 
tu a plane strain situation in xy i>laJ>e; the 
displacements at a point are given as; 
u =(-2x +8y) x I O~ unitc 
v =(-3x t 5y) • l O";uuit 
What is tl1e shearing straiu7 
a. 9 x 10''' 

b 7 ' 10''' 
c. .s • 1o·• 
d J X Jo·<• 

If a body carries two unlike principal 
Stresses, what is the maximum shear 
sLrcss? 
a. .Half the dift'ercnce of magnitude Qf the 

principal stresses. 
b Hulf the sum of tltc magnitude of 

principal stresses. 
c. Difference of the magnitude of 

principal stres.«<:s. 
d Sum or the magnitude of principal 

stresses 
Itt a bi-axial straiu system e, rutd e •. wbat i$ 
the "' a.'<imum engineering shearing stTain? 
a. e, t ey 
b. s"' - &r 

e, +e, 
c. 

2 

d. 
6 11 - s ,, 

2 
54 1\ syo>metrical I section is subjected to 

shear force. 
The chear stress induced across induced 
across the section is maximum at Which 
location'! 
a. Exuemeli bers 

55 

56 

58 

7 of 15 
b. At d1e bottom of flanges in 

flauges 
c. At the bottom of flanges in web 

poniou 
d. At the neutral a!<is 
A simply supported beam AB of span L 
carries two concentrated loads W each at 
points UJ from A ru1d B. What is tl.te S.F. 
in the middle one-third poniou of the 
beam? 
a. \V/2 

b. 2W 
C, w 
d Zero 
A beam is made of two idemical metal 
'flats soldered together. What ts the tario of 
stiffness of tbis beam 10 the stiffness of a 
beam in which the two tlats are not 
soldered ru1d which acts i ndependcntly1 
~. 2 
b 4 
c. 6 
d 8 
A ciroulnr shaft is subjected to a bending 
moment M" 8Jid a twisting moment M1 

What is t11e ratio of maxim tun shear stress 
and the maxi mum bending stress1 

a, 

b 

c. 

d. 

2M, 

M, 

2M" 
1.5M, 
M, 

A thin cylinder ofun1t length, thickness 't' 
and radius ·r' is subjected to internal 
pressure 'p' What is the circumferential 
$tress'' 

pr 
a. 

2Et 

b 
[II' 

21 
pr 

c, 
I 
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d. 

I 

5'). ~ ?'r 

.!l\. 
4 ~ ;~ 

Whol is tbe force in the \'<:rticnl mcrnhcr 
CD of lhe pin-jointed frame shown above'! 
• · 12 T (tension) 
b. 2 T (compression) 
c. 7 T (conrpression) 
d. 5 T (Wnsion) 

GO. What if lhe mho ol' loa<l carryinj! capacity 
uf a fixed be:nn to tho of n c:mtilever hc:tm 
of S3nlC 5p41L having S4ttlC ma.x.imwn 
bending moment and loodcd with 
unlformly distnlmted lood throughout the 
span'/ 
a. 6 
b. 4 
c. 3 
d. 2 

61. Milich List-! with List-ll anJ select the 
correct answer using lh" code given bel011 
the lisl<i: 
List·! 
(Chart) 
,\ , 8111' chart 
0. Milc<lone 
(', W.B.S 
D. Llnked &r chnrt 
Li~t n 
(Fac ilitation) 
I. Activity dependencies ~:.n he imptit:d 
2. Resonr:ce nxluirement c.~n be depicted 
3. Higher level of authority c:tn off~ct 

monitonnJ! md control 
4. Trodc ba.~cd •ite supav-ision con be 

assigned 
C'ode: 

A B c D 
a. 4 3 2 
b. 2 1 .. ' .. 
c. 4 1 2 3 
d. 2 3 4 l 

63. 

64. 

65. 

66. 

Fill foclol' r:mgll of " power shovel 
wbc'll used tor woU blasted t'Ock is 
11, 0.9 - -1.(, 
b. 0.8 - 0.9 
c. O.li- c) 75 
d. 0 ,4 0.5 

Sot t5 

\\~tith of lire follo1• ing are the od1 :•ntage;; 
of a crawler mounted power shovel over a 
rubber-typed equipment? 
I. It can opera!~ of soft and b3rd soil 
2. It is less .:>;pensive than ruboor-tyred 

equipment. 
3. H '">r~s liL•ter than rubber-tyrud 

equipment. 
Select the "'-'"""'t nn~w.:r usiu11 tire code 
given below: 
a. 1, 2 and :> 
b. 1 and 2only 
c. 2 aod 3 only 
d. 1 a till 3 ""I> 
The strnin of the boom qf a hoist rs 
minimum when it is in the 
a. Vertical position 
b. Horizontal p<l'itioo 
c. btclili~'d position !!,l:llcrol 

d. 45• inclined position 
Mnlclr U st-1 with f.ist·fl and select the 
auTCC.l answcl' u~i.ng lht: (.-od~ given hc:llwl 
the tisL~; 

Li•t I 
(Equipment) 
A Clamshell 
B. D"'iguot.ion S 
C. Designa tion E 
D. C'cnh'ltlizcd Jll'<Kh":tiun 
Ust -11 
(Usocl •• with) 
1. Paving mixer 
2. Aggre&ate •torage bins >I bat1.'hing and 

mixing pwnt 
3. 'l'rnn:sit mixer 
4. Conl'tnaclion mixer 
Code: 

A B c 
"· 2 3 4 
b. 2 4 l 
a I 3 2 4 
d. I ~ 2 J 
For high cla~s brick masonry, which = 
Ure pl'opa· bricks? 
a. Rcfrnc:tory bric~s 
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68. 

70. 

h. Jhumh hrich 
c, Bull nOlle h1icks 
cl. Modular bricks 
Which oue of the followiug is correct? 
Fully prie.ldr•cs concre~e bct~ms 
a. res isl ol l lhc \Vod<ing loods bv pri"'"""s 
b. r"slsl tlt<: fuU liv" lo.ai.l by pric;t..,., 
.:.. rusisl th" port of U1c lood by pri..stuss 
d. resi.l only Ote doad load. 
\Vhat Is the :JSsumption in the stool be:un 
lheory of doubly reinforced beams? 
a. Only <teel ban; will resist lension 
b. Only concrete "·ill n:si~t tension 

c. Stn:os i11 tension ~tecl t:<tl11lh th" slt'C:SS 
in compression swcl 

d . BoU1 conc~ct< ond •tool will resist 
compressio1l 

( 'onsider the following •t•loment• 
reg.trdfng CPM tedutique of project 
plnnnlng: 
1. The uiticnl p.1lh consislli of U1oso 

aclivilies for which the lot•l J1oat is 
zero. 

2. Independent lloot is c.>lprcssetl as the• 
diffcrcucc bchHx:n lutnl lloAI and th<> 
slnc\t •I the he:td event. 

·' · It is nut p()S~ihJe 111 complete on 
acth•ity earlier than the crnsh I imc;. 

Which uf U1e ~lllleuteni!; gi1•eu obUI'oO "" 
corruct1 
lL 1. hnd 3 
b, l nnd 2unly 
c, 2 nnd ~ <)nly 
d. I and~ only 
A compounded h>r oonsisL< of material A 
cnc~•cd in mat.:riul B. It ~~ hghtl)' secured 
at tho end.. 'The "ocfficicul of lhcnnal 
expansion of A is mor~ than of B. If the 
temperature of the bM is increased. the 
s trcs.•es induced will be 
'~ l<msile in botl1 m•tcrials 
b. oompres. ive in both material• 
u... lens ilc 1n material B and compress (ve

in material A 
d. compressl\·e in matelial B and tensile 

in material A 
l\lnlch Llst-1 witiJ List·II 3nd ~elect Uti! 
<:ol'l'Ci:t answer using !he eodt sivon be\0\1 
the lists; 

LisH 
Cliquipment) 

72. 

73. 

74, 

A. Derrick CJ'""" 
B. Hoe 
C. Clam shell 
D. Duntper h11ck 
Ust-11 
(Category) 
I. E:otc:ovoting ~quipno~'tlt 

2. Hauling cquipm.:nt 
3. Hoi$tlng e1111ipmeot 
4. Lifling equipmont 
C!>do; 

J\ R C D 
a. 3 I ~ 2 
b, ~ 2 3 l 
c. 3 2 -1 1 
d. 4 I 3 2 

.,.,, 13 

1l1e opproximotc houdy OUlpUI of a 

' ' b lOOC h scroper JB grwn v w ere e 
· (D I30)+1S 

;, lhe struck <1Dpacil) of Ute serap.:r in m3 

and D is the one-way haul dist~nce in 
meters. For • nomin•l 7 mJ scrnp..:r hauling 
over liS m. the htiUrly output ~>i ll ncMI)' btt 
"· L7() m' 
b. 160 m l 

c. 150m
1 

d. 140 m J 
Which one of Ute following techniques is 
most suitable tn case of resea~'Ch and 
devclopmttllt ype of activity'' 
a. Critical f>nth MoU10d 
b. Projo:.t Ev >luation ond Reviow 

Technique 
c. B"r eh•11 
d. GrJphical Eva luation and !{eview 

Te<:ltniqu~ 

A tunnel of length of 800m is 10 l'<l i.lrivt:n. 
Part of the total lc11gth is through granite 
and halonce is through sandstone Granite 
c•n he tunneled at 10m per dn y and 
snmlstouo •t 20m per da)'. Two mutually 
«,,;elusive ' ito condition• can be . (1) A 
probability of 0,4 for 600m ,granite with 
200m sandstone: t2) Probability ofO.Ct t.ltnt 
,;t~ch is 400m Ion~. ThG prob•billitic 
estimate ol'lotaltnnnoling dunlion IS 

a. 74 ba_ys 
b. 68 days 
c. 64 days 
d. 60 days 
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75. 

76. 

17 

78. 

Assertiou (A): 11uilit.iun of <>a!CiWll cl ~orido 
whHa _prepanog concrete prove$ more 
eflectwe wrth slow harderung Po1tlaad 
cement lhan \\~th rapid hardening cement 
Reason (R) Calcium chloride is an 
effoctive ace~luraJOt iu incr~i.ng lho tate 
nf relevant reaction. 
a. Both A and R are indiv ldwlly tr\ID and 

R IS IJ1e correct ~><plnnat1on of A 
h. Both A nncl R are indiv 1dually true bul 

R IS IDe correct explanatiou of A 
c. A i• tnJe bl•t R 1s false 
d A is false hoot R is tnre 
Ass~rtion tA): Tho volume of morl.ar 
needed for plastenng <l!l both faces of o 
ooe-brick wall JS more iliaa IJ~at 10.: the 
same are on both fa~'J.Is together- of any 
other d1icl.-ness of bnclr walL 
Reason ( R): More water <waporales fOnn 
tile wetted bucks in case of a one-brick 
wall and also the joints ha,ce to be more 
eornmunly raked 
a. Both A and R arc individually truo and 

R is the correct <xpl•roation of A 
b. Both A arld R are indlv idually lrlld but 

R js the correct ~xplanatiou of A 
c. A is true bulR is false 
d A is false but R is uve 
Assert1011 (11 1: Tn a tension te$t on a case 
iron specimen. dl.e failtu·e of the specttnen 
fs on~ a cross section perpondi<:ular to U1e 
aXls of tlle-..spe.cimen 
Reason (R): Th<' failure of the specimen is 
m a plane snbJecte<l to maximnn1 temile 
slress and cas~ oron is relatively weak in 
lttt:l§:ion 

a. Both A and Rare mdiv idually truu and 
R is ~1e correct expljjnation of A 

b. Botlt A all(] Rare indiv.idually truo but 
R 1< the correct explanation of A 

c. A is true but R IS Calse 
d A is fills• but R is true 
Assertion (A 1: lu • tens ioo lest oo a milc.J 
sl"cl spacnner~ cl1e failure of IJJe specunen 
is along a plane at 45" to the cross section 
Reason (XJ· The. faih.rre of the ·Specimen ,. 
oo a plane subjected to maximtun shear 
slross and mild steel is rolatively weak in 
shear. 
il. Both A and R :tre indiv iduully truo untl 

R,. the correct explanation of A 

79. 

80. 

81. 

82. 

JOofl 5 
b. Doth A aud R 111.'0 inilivi<lually 

tn.1e bui R is Ute correct explanation of 
A 

c. /Its true but. R ts false 
d. A ~· false but R is tn.•e 
A;sertion tA 1: L inked bar chart "'wnol be 
developed fonn au A( tN nerwork as ea~ily 
as fo1m an AOA network. 
Reason (R): AON networks do not 
incorpotatc in.f0o1nation corresponding LO 

dummy WTOWS ot' AOA networks. 
a. Both A and R •Til inJivldu..Jiy 1rue mel 

R is 1 he correct e.'plamtion of A 
b. Both A and R.are mdtvi.dually ITUe but 

R is the ccmct ex plan"! ion ot' A 
c. A IS lme but R 1s false 
d. A 1$ fa.L~e bul R is tflle 
Asserb.on (A): WheN as crashing 
considers pn.ly the 11egativc cost slop 
aspects, resouroe. allocation 1119)' need 
const<leralion of lhe pmitive cost slope 
aspecL• aiM. 
Reason (R). ltuplementability iJ; based ou 
wanageabilit:y end afforilabillty t>f 
resource h.istogrdJru>. 
a. Both A and R are inJi~tdually o·uo and 

1t 1S I he con-ec1 explanabon of A 
b. Both A and R "''"individually lr\11! but 

R is I Joe correct expl1l11!1Uon of;\ 
c, A is ll'\le but R is false 
d. A 1s fals«l>ut R is lru• 

P' A §}----il---~"'~c..._ _ _ --..fu 
~ l/4 -.t- l/4 -.1-t~- l/2 --.t 

For the propped cantilever .tlown m the 
above figure, a lunge L' prov1ded at C A 
aud 8 is at the same lovel \VI.Jat is ihe 
f<trc.,rooct.ton al Ll1e fiXed end A·~ 
a. (4/3)P 
b. p 
c. (3/4) p 
d. P/2 
\Vbich one of !he followiQg "c<Jrrect? 
A stlilpensioo bt'idg~ with a two-llioged 
sliJJenicy; girder is 
a. S~.al:ieally doterminnte 
b. Indeterminate of one degree 
c. Indeterminate of two degrees 
d. A mecbarusm 
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83. 

84 

ss 

L 

A 
rrfrr ~J 
-1'--'-L ---l( 

What is the shear equation in slope 
de.nection method for ll1e ponal frame 
shown above? 

•• M,~ +M11., +Mw +Mnc +F=O 
/, L 

b M A# -+ M "'' + M "'-' + M "" + /' = 0 
/, I 

M ~' + M Jch M t~' + M l •c 
C, + + / 1 =0 

I I / , 

d 
M.~ +M~B 

w . ' +p=O 
L 

t~ 1~~--~~;;"----i~B 
.t--112 lt2~ 

' 

The tlx.ed beam AB has hinge C at ntid 
span. i\ concentrated load f> is applied at 
C. What is the li.xod e.nd moment MA 0 

a. P/ 
b P/2 
c, P£ 4 
d. P/•8 

l11e propped cantilever AB canies a 
uniformly distributed load of q/unlllengrh. 
In this condition tl1e mom~nt reaction 

86. 

87. 

88, 

89. 

ql' . I . M, = -V\'hat ts the c ockwtse 
8 

I I of IS 

moment required at B to make tbe slope of 
llJe deflection curve equal t<)zcrl\1 

a. 
.,,,, 

8 

b. 
ql; 

16 

c. 
ql' 

12 

d 
q/2 

4 
~--

I 
What is !lie statical indeterminacy for Ute 
frame sbown above? 
tl, 12 
b. I S 
c. II 
d. 14 
Which one of the following is corrett? 
A statically indetenninate structure Is the 
onuwhich 
a. cannot be analysed at all 
b can be analysed using equations of 

static's only 
c. cru1 be ru1alysed using equations tlf 

sta tic's and compatibility equallons 
d. can be analysed using equations of 

compatiblll ty only 
By which 1>ne of the following methods is 
an approximate quick solution possible for 
Frame subjected to transverse loads? 
a. By cantilever or ponal method 
b. By strain energy method 
c. By moment distribution method 
d. By matri x method 
match list· l with list-U and se.lect tlte 
correct answer using the code given below 
the list~ 
List-! 
i\ Maxwell's diagram 
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90 

91 

92 

9) 

B. Heuneberg's method 
C. New mark· s method 
D Williot·mobr diagram 
List-II 
1 Displacemem of jOints in a m•ss 
2 Deflection by numerical pro<:.edur~ 
J Forres fn bar memb~rs 
4. Conc.c.pr of substftute member 
Code: 

A 

a, I 
b. J 
c. J 
d. 

a 
2 
4 
2 
4 

c 
4 

2 
4 
2 

D 
3 

J 
Some stn•ctural members subjected 10 Ions 
time sustaiued loads defonn progressively 
wi~t time especiaiJy ru d"vated 
temperatures. What 1 s such a phenomenon 
called'> 
a, Fatigue 
b Creep 
c, Creep t'Ciaxaticn 
d. Fracture 

c 20k:N 
Free ood ,..___. 

3m 

Bf+--~0 

3m 

Airr 
Fixed Hinge 

3 m 

Roller Hinge 

What is ~.e. tcJ~ction at the support D of ~.e 
rigid - jointed strucwre shown above? 
a. lOkN 
b, 20kN 
c. 30 kN 
d. 40 kN 
Which one of the foJiowi·ng is correct'> 
A detenninate structure 
a. Cannot be analyzed Without the con·ect 

lmowledge of modulus of elasticity 
b Mu•t necessarily have roller suppon at 

one of its ends 
c. R(l(]uires only statical equil ibrimn 

equations for irs analysis 
d Will have 7.ero detlecrion ar its ends 
Whi ch one of rhe followi ns is correct" 

95 , 

Wh•u a load is applie-d to a 
.structure wi~1 ngid jointS 

IZ u( 15 

a. Th.,rc is m1 rotatiuu Ol' displacome.ul of 
joint 

b. There i$ no dispwcementr•Fj,,j nt 
c. There·~ no displa.cemcntofjoint 
d. There CBll be t'Olation and displacemeul 

of joint but the rutglc between ~1e 
members connected 10 the joint 
remains same ever after appl ication of 
the load 

In the li'ame shown above, whal is tr\!e 
borizomal reaction at len· support? 
a. 15 kN 
b 13 kN 
c. 7 kN 
d. l i,N 

1<-Gm----l 
What is I he force in the member BC of the 
place li·ame shown above? 
a. I 0 kN tensile 
b I 0 kN compressive 
c. 5. 76 kN com~ressive 
d. Zero 

96. Consider the following statements: 
I The bending st1 tl'ness of a beam cannot 

b~ determined and the dimensions of 
cross-sectioi> of tho! beam 

2. l'he boundary conditions of a sltucture 
are important in sketching its detlected 
shape qualifiedly as well as For 
computing the displacement 
quantitatively 

Whlc~ of the statementS given above Is/are 
correct? 

~. I only 
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97. 

98. 

'19 

100. 

b. 2only 
c. Both I ancl 2 
d. Neither I nor 2 
Mnlch list-1 with list-JJ and select the 
corr.:ct 31l!;W<:r u.swg tho cod~ given below 
the lists ; 
List-1 
f\\'<IQcl P,lement) 
A. flitch 
B Sapwoorl 
C. Heart Wuild 
D. Cambium layer 
List-U 
(Description) 
L Innermost po11ion of Ute tree 
2. Lnncr annual tmgs surrounding the 

pitch 
3; Outermi,l annua'l rings 
~- 1'hin lay.,- of sap hctwec:n "'1"''1111<1 

•nd itmor b:trk 
Code: 

3 . 

h 
C, 

rl. 

A 
l 
2 
l 

2 

B 
3 
4 
4 
3 

c 
2 
I 
2 

D 
4 
3 
3 
4 

In respect of moisture content tn woorl 
fiVdt' s:.turatiuu point r~fors to whidt uno. 
of the fol.lowiug1 
~~ . Fret! w:etcr p~cnl in the: ~eu~ 
h. Free woter present in cell w:oll~ nn<l 

cell c~vities 

c. No nwostnre present io cell walls .10d 
c.:U caviti~ 

d. No fi-cc water cxisls in cell cavilicos but 
ceU w:~lls ore.saturnted 

!'he moigbare oc)ntenl or limlx.-r o.-ed in 
bui lding fnunc:s cau l~ 

n.; 2·~(t to 5r~" 
b. 8~utO l~u 

c. 12"•10 l8°o 
d. ,. 20~· 
Match W.t-1 with L ist-[] .md •dcet Uoc 
cvrrcco :onawer using the CcKie given l>elow 
the lil!t,; : 
List-J 
(Di~callc <>fTimhcl') 
A. Dry I'UI 

B. Gt'C>' 101 

C. Wet rot 
D. White 1'0\ 

13ol l 5 
List-IT 
(Efl'ect c)f0iHease) 
I, Attack of sapwood by fungus 
2. Damage to wood fibers due lo 

clt~ntical decomposition of wood 
3. Destructiou of ecllulosc of wwJ due o 

fungal •tt:rcl: 
4. l)e•tnoction of lignin of wood rlue tn 

fun g., I •U•ck 
Code: 

A B c D 
~ .. J 3 7. 4 
h. 4 2 3 
c. 2 3 l 4 

d. .2 ~ I :> 
I 0 I For OaHy laid slngle brick soling, what u 

I he number of bricks rcxtuired of nominal 
siz<: 211 em • 10 ern, with 1,2 em wide 
C.:nlotil mortnr nU around and will• 
allowing np to I? • wast~£." for I 0 m: nron'l 
a. 400 
b 4H\ 
~ .us 
d. 440 

102. Cnn$ider the tiJIIU\1 lng $ll1Wmcnts; 
I. Soil .:onlaiuiug mote Uwn 3()'!.1. of 

calcium hydroxide is u•cd fur 
manufacture of sand lime bricl. .. 

2 C:rrbon brick ts mod<> form <!r115hed 
<lol-e bonded with br. 

Which otllte slltwmenls given above is/ue 
correct? 
a. I onl)• 
b. 2 only 
c. Both I Md 2 
d. Neither I nor2 

)\):'t What ;, the numher of tradition31 hric"~ 
Wtuired ror IOrnJ of lwickl•ork wiU1 
~lltndard lhickness of cement mortar (I :3 
lo l :5. asthc: ea~e m• y be)? 
•. 4750 
b. 4850 
c. 4950 
d. 5051) 

104. Cou•idcl' U1c following stalomc.u1bl ou 
C(.."lnent mort:M in br:ic.k m.asonry:. 

1. Cracklng in brick ma.sonry in mosl of 
the cases is due to ditl"erential 
movement oflhe Sll111!LIU'e. 
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2. Rich mix cement mot'\.1r 
maso•1ry mak~ the 
ll!IIIIOCCOSSJfiJy rigid. 

rn brick 
s1ructure-

3. small quantity of bydJ':Ited lim~ lu 
cement mortnr Nduc~ shrink.:.gc 
cr:oclcs. 

Whidt of tile s tntements given abo\'C are 
correct? 

a. 1. 2 and 3 

h. I and 2only 

c. 2 nnd 3 only 

II. I ~ml 3(mly 

1(15. Mntch List-1 with t.ist-11 and select the 
correct answ~r uswg th<> code gi""" below 
the lists: 
Li.st·l 
(Composition of raw material used In 
mnuuf'3c!llto of cement) 

A. 25% 

13. os•. 
C'. s·~n 

D. 5~t. 

Li.st·ll 
(Component of rnw mnt~rinl) 
I. SiliC;J 
2. Ca lciunl oxide 

3. AJuminum o~de 

.4 . Ferrous and m01gn~ium oxides 
Code: 

A D c D 
6 , 2 ~ 4 

h. " 3 2 1 

c. ~ 2 4 

cl. 4 2 3 I 
Ul6. Mntch List·! with Lisl-ll in respect of 

Ol'dinnry POttland cement and select lh<> 
currt<:l anSI\'tt' U$ing th.; code given hclo~, 
the lisL" 
Lisl·l 
(t'OIIIJlOilnd) 
l\ .. •1 rlha I ism siti"'-.1te 
1:1 • .DWJi i• m s ilicate 
C. Tribalism olumlnate 

D. Terlrn calcium olumitoof~rritt 

Lisl·ll 

( Propoo1ion) 

l l llll5 
1. 25 tn 30''" 
2. 50 to 6ll0 o 
3. 6 10 8'\o 
4. s 10 1 2~. 

t"o)(lc: 

A 13 c: I) 

:t, 2 3 4 

b. 4 1 2 3 

c. 2 I " " 
d. 4 3 2 

107. Ma!ch l, ist-1 11i th L"t· fl and select th e 
"orrcct ~ns"c:r usins the code ~ivett bclo11 
the lis t" 

Lisl·l 

(Equiptnllnt) 

A. Briquette testing machjne 

B. I c cbatelier 
C. Yicat appor3tus 
List-U 
(Propeo1y) 

l. Compressive ·~·cnglh 

2 Consistency 

3. Soundness 

4. Ten•ile strength 
Cnde: 

:\ 13 
a. 1 3 

b. I 2 

c. 4 2 

d. 4 . 
;> 

c 
2 

3 
' ~ 

2 
108. When sand lor construction work is stored 

at site m s tacks of 61 em height, what 
aUowance due to sink ag" and shrink:Jgt: 
should be provided? 

•• S0 t• 

h 
I 

7- 0 n 
2 

c. 1()% 

d. 12.!.% 
2 

109. Ho" c•n shear $lrengUt be truurcd in • 
bo.1m7 

a. Dy providing binding wire on mnin 
bnrs 
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b. By providing HYSD bm inSJeall o( 

111 i ld stet: I bars 

c. 13y providing rounded aggregate 

d, By pro,~ ding ~tirrups 

110. How i• thu depU1 of footing for an iso la led 
column g-overned? 

I. By rna><imum !>Coding owmenl 

2 By shear force 

3. By l)unching shear 

Select the correct ~oswer uslng the code 
given below: 

a. 2 nm13 only 

b. I and 2 only 

c, I nncl ~only 

d. 1.2 and 3 

I J I. l.loually •tiffnt!IS of • simJlly "'PilOrled 
bcnm is Sollsfied if the ratio of ils '~'"" to 
dcrplh dues not ~cc:<>l which !Ill<) of the: 
r\,Jiowing? 

II, 7 

b. ttl 

c 211 
d. 26 

112. Wbc;n is an R.C.C roof s lab deslgnc'<l as n 
two way dab'/ 

n. U' t11c slab ~~ conJinuous over two 
opposite edges only 

)>. It the sla~ IS un·s uppm1ed al one edge 
only 

c. lr the ratio of spans m two directions ~~ 
:> 2 

cL If the ratio of spans in two directions is 
. 2 s 

113. Which one <>I' the f<11111wtng i~ C<ltrect? 

When INSil bars are used in plac>e of 
mild steel bM~ in beam. U1e bond strengU1 

n. Doe~ not change 

h. lncl'eases 

c Doorcasq 

<l Becomes zero 

11-1. Tn a singly n~inforccd bc~ut. tbc Le!lllilc 
steel reaches its mn.:cimum allowable stress 
earlier than concrete. Whol i< ~uch • 
S<>ction kno11 t1 as? 

a. Under--reinforced ~ection 

h. Over·reinfun;cd section 

1Sutl3 
c. Balmcetl ;ection 

d. Economic !eclion 

115. Wl1y is tho dcsign of • R C. section "-I 
over·reiofi:>rced undcsir\lhle'l 
a. It consumes more concrotu 

h. IL umlc;:t·gocs high strain• 

c. It fail• >uddenly 
d. ll< appe3ranec is noLgood 

II (I What is the moment capacity of"" under· 
reinforced rectangular RCC b""m? 
a. R b (I' 

I>. R db' 

c. ' '" o, i d 
d. A,J d 
(Symbols hal't: th~ usunl meaning) 

117 What is the bond • tress acting parallel lo 
Ute reinforceueul on lloe interl]oce between 
bar and concrclc'l 

•• S ht:ur ~tress 

b. Local stress 

c. l' lexural stress 

d. Boarin!.l •Ires• 
118. 1J1 • s ingly rcini'Mcccl cuncrc[c hca.rn 

section mAXimum compressive Mr¢Ss in 
C(>ntrcie :t11d tensile slr~s in steel reac.h 
their pcmtissibk sl.rc~sc; sintullllnoousJy. 
WilD I i~ ~ucb a ~eclion co Ued? 

... Under reinforc.:d sc~licln 
11. Econornio sccilon 
c. Balanced section 
d. Ov~r-reinJorced section 

119. Wl1ich onc.oflhc following is <tOIY<'<ll7 
While designing combined footing, the 
resullant qf lhe ~olumn loads passes 
Utrougb lhe e.:nlr~ of grovity of the fooling 
sinh such Utat the ncl ~JOll pr~Jssurc 

obtamed is 
a. Parabolic 
b. Tntp<'zoido I 
c. Uniform 
d. Non·unifonn 

120. For shQrtor '"""Y heigh~ che.iJ>l'f t\>rm 
wud .. uud bcller liitblin~ """ililic•. " 'hJI i• 
the reC:ommc:ndcd •l>b Jloc11'1 
a. T be:om llo(l sl11h 
b. TwQ way s lllb 
c, fll• t sll1b 

d. Frnm~d structure 




