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1. Consider the following statements :

1.

4.

Thare will be no defects in aelect grade
timbers.
The codal values for atrength of grade-11

timber without defects may be reduced
by 37-6%.

For timher used a8 columns, the
permisaible stress in ungraded timbers
is adopted with a multiplying factor of
O-50.

In case of wind force and esrthquakes, a
modification factor of 1:33 is adopted.

Which of the above statements are correct 7

(a)
(b}
(e}
{d)

1 and 3 only
1 and 4 only
2 and 4 only
2 and 3 only

2 Consider the following siatements regarding
timber :
1. The strength of Himber increases by Kiln
SOSB0TIIE.
2. Cutting of wood is to be done prior to
treatment.
3.  Water seasoning is good for prevention
of warping.
4.  ABCH trestment enhances the atrength
of wood.
Which of the above statements are correct 7
fa) 'l,2and 8 only
(b} 2.3 and 4 only
(e 1,3 and4anly
d §,2.3and4
B-HUF-P-EEA

(Z2-A)

Case(s) emitted during rotting
decomposition of timber is/are mainly
(a} Methane and Hydrogen

(b} Hydrogen Sulphide

(c) Carbonic acid and Hy:drogen

(d) Amiponia

Efflorescence of bricks is due to
{a) Exresaive burning of bricks

(b) High ailt content in brick clay
(¢} High porosity of bricks
{d) Soluble aalts present in parent clay

Dgintegration of brick masonry walls is

primarily due to

1. Efflorescence

2.  Magnesium sulphate in bricks

3. Caleined clay admixtures

4. Kankar nodules

Which of the above atatements are correct ?
(a} 1,2and3cnly

(hy 1,2end4only

(¢} 3 and4only

d 1,2 3and4d

{Consider the following tests ;
1. Transverse strength test
2. Water absorption test

3. Impact test

4.  Breaking strength test

Which of the above are reievanti to testing of

biles 7

{a) 1,Zand3only
{b) 1,2 and 4 cnly
{c} 3and4only
{(d} 1,2, 3and4




Which of the fellowing staternents isfare
cerrect regarding the strength of cement 7

1, Particle sizes less than 3 Um increase the
viecous nature of the cement;,

2, Hiner perticies in coment cen be repiaced

by fig-ash to improve the strength.
(a) 1only
(h)  Zonly

fe} Bothiands
{dy Neither 1 nor 2

B. The constituent compound 1n Portland cement
which reacts immedistely with water, and
also nets garliest, is
{a}) Tricalcium silicate
{b} Dhealeium wilicate
{e] Tricalcinm aluminate
{d) Tetracalcium aluminoferrite

8.  Which of the following stetements are correct
with regard to cement mortar ?

1.  Workahility of cement morfar can be
improved by eddition of Time.

2. Fly-ash cement i3 economical in
plastering jabs,

3. Addition of saw dust improves
warkability.

4.  Sand in morter can be replaced by finely
cTushed fire bricks.

fa) 1,2 3and4d

(b) 1,2 and 3 only

(e 3 and4only

(d) 1,2 and 4 enly
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11.

12,

(3-A)

In & concrete mix of proportion 1: 3 ; 6, the
actuai guantity of sand, which is judged to
have undergone 15% bulking, per unit volome
of cement, will he

{a) 300
{b) 345
) 450
d) 600

The Rheclogical behavicur of concrete, when
rapresented by ehear stress ve rate of shear, is
characterized as

(B) T=To+H.¥

B) Ty=t+p. ¥

fe]

() t=p.§

1 = shear stress,

Ty = linitial} yield value,

M = at-point plastic viscocity,
¥ = at-point rate of shear.

wheve :

Which methed of curing of concrete is
recommendable for rapid pain of strength of
concrete ?

(a) Sprinkling water

(b) Membrane curing

(e} High-pressure steam airing
(d) Infrared rediation curing



13. Which of the follewing is prrupriatg 85 &
simpie field method for axsessing consisiency
of concrete 7
(a) Compacting factor
ib) Slump test
(e}  Vee-Bee tost
(d) Eelly Bail tost
14. Which of the following are relatable to
Autoclaved Aerated Concrete 7
1.  Light weight
2. Stroung
2.  Inorganie
4. Noo-toxic
{aj 1,2and3aonly
by 1,2 and 4 only
{ed Sand 4 only
d) 1,2, 8and4
18. The workability of concrete becomes mare
reliable depending on
1.  Aggregaie-cemnent ratio
2, Time of transit
3.  Grading of the aggregate
Gt ooy
(b} 2Zomly
{e3 3Aonly
{d) 1,2and3
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18.

17.

18,

(4-A)

The longitndinal strain of a cylindrics]l bar of
25 mm diameter pnd 15 m length is found to
be 3 times its lateral atrain in 8 tensile test.
Whet is the wvaloe of Bulk Modolus by
assuming E = 1 x 10° NAmm® 7

(a) 2 x10° Nfmm?
M 11 % 107 Nfmm?
(¢) 1w 10° Némm?*
@ 21x10° Nom

For po &lastic materie], Poisson’s ratio is K,
Modulus of Elastcity i E, Modulus of
Rigidity is C sand Bulk Modulus iz K. p is
expressible in terms of K and C as

6K - 2C

SK—2C

6K + 20
JE - 2C
3K — 20
6K + 2C

3K+ 2C
K +2C

{a}
§4Y)]
ic}

{d)

A mild stee!l bar of length 450 mm tapera
uniformly. The diameters at the ends
aré AEmm and 18 mm, respectively. An
axial load of 12kN is applied on the bar.
E = 2 % 10° NAam®. The elongation of the ber
will be

(a}

— mIm
8n

Vb

(c)

(d}
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18. Which of the following statements are correct

for stresses aeting or mutually perpendicular
faces of a plane elemeont ?

1. The sum of the normal stresses in
mutually perpendicular planes is equal
to the sum of the principel stresses.

2. The shearing streases in twp mutually
perpendicular planes are equal in
megnitude and durection,

8. Maximum shear stresa is half of the
difference between principal stresses,

{ay 1,2and3

{b) 1and 2 enly
(e} 2andSonly
{(d} 1and 38 only

Which of ihe following statementa are
correct ?

1. Strain in the direction of applied stress
iz known as longitudinal strain.

2. Tensile sireas remzlts in tensile strain in
linear and lateral directions.

3. Sirains in all directions perpendiculsr
te the applied =iress are known as
lateral sirain.

4.  Ratic of change in volume to original
volume is Enown as volumetric strain,

ta}
(b) 1,3 and 4 only
(c) 3and4only

{d)

1, 2 and 3 only

1,2, 8and 4

21.

(5-A)

The state of stress on an element is as shovn
in the figare. f E = 2 x 10° N/mm® and
Poigeon’s ratie = (-3, the magnitude of the
strese o for no strain in BC is

F Y
A B
+— —
80 N/mm?® 80 N/imm2
] C
Yo
{a} &4 Nfmm®
(b B4 N/mm?
(&) 34 N/mm">
(@) 24 N/mm?

In the cross-gection of a timber, cambinm
layer ean pecur in

{(a} InnerBark and San Wood

(b} Pith and Heart Wood
(c) Sap Wood and Heart Wood
{d} Onter Bark and Sap Wood

Congider the fellowing statements :

1. TIn the infinitesimal atrain theory,
ditatation is taken as an invariant,

2. Tilatation i# not proportional to the
algebraic sum of all cormal stresses,

3. The shearing modulus ia always leas

st nlaabkie —eedee e
LLACUL LALET ERAGLCFAAIA- LANAMELRI LIPS«

Which of the above statements is’are correct ?

(&} 1 only

(b} 1and2only
(e} 2omly

(d) 1,2and8



#4. Which one of the foliowing represents

‘conatitutive relationshipy’ T

(g) Vertical displacements in a structure
(b} Reotational displacements in 8 structure
(e} System of forces in equilibrium

(d} Stress— efrain behaviour of a maternal

25. A squere element of a structural pari is
subjected to biaxial stresees as ghown In the
figure. On 8 plane along BD, the intensity of
the resultant atress due to these conditions
will be

100 N/mm*
p 111 4
-~ —
300 N/mm? +— — 300 Nfmm?®
- —
C B
100 Nfmm?
{a) 255 N/mm?®
(b) B0+5 N/mm®
(¢) 7548 N/mm?
() 100 N/mm®

28. A structural element is subjected to pure
shear of 8¢ N/mm®, as shown in the figure.
The wield stresses both in tension and in
compresaion are 240 N/Amm®. Accarding to tha
meximum normal stress theory, the factors of
safety in tension and compression are,
reapectively,

&0 N/mm?
.1_
80 N/mm? 80 N/mm?
—_—
80 Nfmm?2
{(a) Zand?2
{b) 2b5and2-h
{c}) Jand3
{d) 4andd
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(6-4)

Principal stresses at a point are 80 N/mm?

and 40 N/mug®, both tensile, The yield stress
in pimple tension for this material is
200 N/mm®. The values of factors of safety
avcording to maximum principal stresy
theory and maximum shear stress theory,
respectively, are

fa} 2-5end 2-5
(b} 25andb
¢y bBandB

(d) 5 and1-87

The principal sfresses at a pAnt are
20 (tensile} and o (compressivel, and the
ptrese at elestic liput for the material in
gimple tension is 210 N/mm? According to
maximum shear strain theory, the value of &

at failure is

() 70 N/mm?
(b) 105 Nfmm"
(¢} 140 N/mm?
(d} 210 N/mm?

A thin steel ruler having itz croga-section of
00625 em x 25 cm is bent by couples applied
at its ends so that ita length { equal Lo 25 cm,
when bent, as a cirenlar are, subiends a
ceatral angle 8 = 60°, Take E = 2 x 105 kgiem®.

T wamwrimarren ofwoos inadi an tho 'I"I"Illﬂ'!' ﬁﬂﬂ
AT LLILAAL] b ebdlbd Pk GEFEF LRATL L% LLL SARLr A RhdSE WS

the magnitude ia

{(a) 2618 kglem?
(b} 2519 kglem®
(c) 2406 kgfem®
(d) 2301 kg/em®



3. Which of the f{ollewing statemeniz are
correct ?

1. Cranes are employable in moving andfor
hoisting lpade. |

2. With the use of dipper and stick, power
shovels can he used as hoes.

3.  Owverdrive for higher speeds is a facility
often used comfortahly in the working of
a tractor,

4. Clam shells are less degirable than
draglines if the material 18
water-saturated.

fa} 1 and+4only

fb} 1and2only

{c; 2and3only

{d) Jand4only

31. Two gimilar bars or Siea OGN a0
heated to a some temperstnre. Forcez are
applied at the ende of the bars to mainiain
their lengths unalteresd, I the ratio of Young's
maodulii of Steel and Alominium is 3, snd the
ratie of tha coefficients of thermal expansion
of Steel to that of Aluminivm is D, what is
the stress oo the Aluminium bar if the stress
on the Steeal bar is 100 MPa ?

(a}) 167 MPa

i 837 MPz

{c] 134-TMPa

{d] 1500 MPa

B-HUF-P-EEA {7-

3.

34,

Al

in prder that the extreme fibre stresses in
bending will be in the ratio 4 : 3 in the beam
shown in the following figure, the width b
of the upper flange (b < 10 cm} of the beam
section is to be

M—b—w |

— _fg.ﬁm

Z5cm-o & 10pem

[ I l
=10 con—w T

2.6 em

fa) Glcm
thl G6cm
e &lcem
id) &56cm

A atructural steel beam has an vnsymmetrical
l-cross-section. The overall depth of the beam
iz 200 mm. The flange stresses at the top and
bottom are 120 N/mm? and 80 N/mm?,
regpectively. The depth of the neutral axia

from the top of the beam will be
{n) 12Z0mm
{b) 100mm
(e} BDmm
(d} &0 mm

The bending moment at A for the beam shown
velow (with BD being a vigid bar) is

A Em B
A4
Wertical}
3 m lm
C g}" i¥] *
3 kN

{n) Zero
(b} 12kN-m
(£} BLEN-m
{d] & kN-m



38. The bending moment diagram for the beam
shown below is
{Rope tied o B,
e &t Fived
paint E, and on
.
2 EN-m
(a)
4 kEN-m 2 kN.an
{b)
4 kN-m 2 EN-m
{c)
4 kN-m
2 kN-m
{d) \
4 kN-m
38. A circular shaft rotates at oD0 rpm and is
subject to a torque of 1500 Nm. The power
fransmitted would be
fa) 10mkW
by 156z kW
fe)  20nkW
fdl 30n kW
37. Torgues are transmitted to the sclid circular
shaft z8 shown in the figure below. If the
corresponding permizgible stress in the shaft
in 80 N/mm?®, the diameter of the shaft ia
nearly
gugﬂ-m zgm N-m t:-ﬂ m—#]
a[ﬂ {8 (S Qn
= ) Sm—wIE0N-m 550 N
{fa} &57-3mm
(k) 4756 mm
(¢} 373 mm
fdy 273 mm
B-HUFP-EEA {8~

A)

A eolid circular =haft has a diameter d. Ha
polar modulas will be

LY
—d
{a) T

b g3
™
LT
2 d
(o) T

gy g@
t 32

A hollow steel shaft has outzide diameter d
and inside diameter % The value of d fur the

shaeft, if it hes to transmit 200 hp at
106 rpm with a working shear stress of
420 kglem?, is
fa) 56cm
(k] 2Z-6em
e} 12-lcm
{d} 15-5em

Two thin-walled tubitlar members made of the

same materiagl heve the same length, sagme

wrall thinkrmoco nmnAd ooman Fatnl sooaght amd  oen
T HHYRLLID D Ol O0HLT W e “mgﬁi‘l Sl P

both subjected to the same torgue of
magnitnde T. ¥ the mdividuat cross-sectione
are cirentar and square, respectively, as in the
figuree, then the ratios of the ehear stress T,
veckaned for the circelar member in relation

ta the square membar will be
Figures not to ecale
@t E
A, A,

fal  D-7TRS

(k) D-%06

(e} 0616

(dy  0-513




41.

42,
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In the analysia of beama subjected to loads,
the point with Nil Bending Moment ¢2n be a

1. Point of Contraflexure

2.  Pomnt of Maximum Shear Foree

3.  Point of lnflexion

Which of the above atetements isfare correct 7

{a) 1only
{b} 2 only
{¢} Sonly
fd) 1.2 and3§

A mild steel har, 15 m long, has a square
section 40 mm x 40 mm. The bar iz sulyected
to a two-dimensionel stress, o, = 310 N/mm®
(tensile) and o, = 300 N/mm” {compreseive,.
E = 2 x 16° Nfmm®, Poissen's ratio p = 0-3.
The elongation of the bar in the direction of o,
will be

{n) 125 mm

{t}y 175 mm

{} 225mm

(d}

g mm

A tractor has a permissible loaded apeed of
200 m/minute, which can increase by 25%
when the load is removed/deposzited.
Generally, it is operated at B0% of the
permigaible speed {(lorded or unloeded) It
works at a location where haul distance is
120 m. Rest allowance per round-trip is taken
ng 50 seconds on an average, Fived time per
trip, for leading and unleading and
turparound, ete., ia 30 seconds, What ie its
effective cycle time ?

fa) 157 seconds

(by 181 geconds

) 173 eeconds

(d} 182 seconds

(8-

47.

A)

The bending moment at A for the beam shown
below {not to scale) is

(a) 3200 kKN.mm
fb) 3600 XN.mm
{c} 4300 xN.mm
(d}

In the pin-end cantilever truss shown below,
member F@ had been fabricated 10 mmm
longer than required. How much will point E
deflect vertically ?

F 3 H o K

'.f
:

A B G D E
——— dxa =4s —n
{a) 10 mm
(%) 20 mm

y 77— L
{Ii-';l i

(d) 40 omn

The purposa of lateral ties i a short RO
column ¥ to

(a) Avecid buckling of longitudinal hara

(b} Facilitate compaction of concrete

(¢} Increase the load carrying capacity of
the column

(@) Facilitate construction

When a two-hinged parabolic arch is
subjected to a rige in ambent tempernture,
the horizental thrust at the sapport will

{a) Increase
{n Decrease
{¢} Remain same

(d) Increass or decrease depending on the
Bpan



48. The degree of static indeterminacy for a rigid
frame as shown below ia
""‘*I-Iingaw""'-
> ey
a} 0O
b} 1
led 2
d 3
49. In the slope-deflection squations, deformations
are consdered to be cansed by
(a) Shear forces and bending mements anly
(b) Axial forces, shear forres and bendirg
momemnts
(e} Axial forces and hending momenta only
(d) Bending mements only
B0. The maximum bending moment caused by &
sert of concentrated moving londs is
(a) Always at the mid-point of span
£}  Betwsen the  mid-nnint  and
concentrated load pext to the mid-peint
of the span
{c) Not defineble
{d} Always under & load close to the
centroid of the set of loads
51. Force method of enalysis of a strocture is
particularly preferred when
1. . The degress of freadom of the structure
hecome lexge
3. The etructure has less numbers of
statie, and more numbers of kinematic,
indeterminacies
3. The structure has more numbers of
statie, and leazs pumbers of kinemstic,
ndeterminacies
(a) 1only
(k) 2only
(e} Sonly
{d) 1..2and8
B-HUF-P-EEA

(10 -

N2

A)

Stiffness matrix method is in the category of

1. Compatibility method

2.  Displacement method

3. Force method

4.  Equilibrium method

{fa) 1andf only

(b 1 andd omly

() 2and3domly

) 2and4mly

Miiller-Breslau  Principle for obteining

influence lines ie applicable to

1. Statically determinate beams and frame

2. Staticaily indeterminate atruciures, the
material of which is elastic, snd follows
Hooke's law

3. Any statically indeterminate structure

(a) 1landZonly

(b) 1only

(¢ Z2only

{d} 1and3only

The plastic neutral axis

1. Divides the given section into two equal
halves

2. Dividea the pgivem section nto itwo
unequal parts

3. Yjes o the centroidal axis of the section

{a) 1only

{b) 2only

{c) 3only

(d} 2and3only

The plastic moment capacity M ia

(a)
(b}
(c)
{d)

Lezs than the yield moment
Equal to the viald moment
Grenter than the yield moment
Dependent on secticn dimensiona




&Y.

58.
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Web crippling is caused by

(a) Exzeessive bending moment

(b} Failure of web usder paint loads
(¢}  Width of flanges

(d} Column action of weh

The black shesr failure of 58 bolted joint in
tensian seears becanse of

1. Use of high shear strength bolts
2. Use of plates with higher bearing strength

af 1lonly
(b}  Z2oniy
(¢) Dothland?2

(d} Neither 1 nor 2

As per IS code, the maximum longitudinal
pitch allewed in bolted jointa of tension
members i3 nomigally

(a) 12 times the thicknoss of the plate

(b 12 times the diameter of the holt

() 16 times the thickness of the piate

(d) 18 times the diemeter of the bolt

ISAE 100 ifr'1 = 40 mm, r, = 10 mm} has been

used ag a column in an industrial shed. Along
the mingr axis, the columo has restraints in
the form of purline at 10 m intervals.
Effective length factar along major and minor
axes are 1-2 and 10, respectively. If the
alenderness ratio is resiricted to 120, the

maximum column height will be
(a) 10m
{by 24m
{e} 40m
{dj 48m

As per 18 800 — 2007, the permitted
plenderness ratio for m brecing member in

cane of hangera shall be
{a) 140
ib) 146
{ey 160
d} 160

81.

(11-A}

A rectangolar beam of depth @ i under
bending, Load has been gradually increasad
when the top fibre hag ohtained Gve times the
atrain at the first yield. What depth of the
beam will still reapond by elastic conditions ?
(a) 0164

by 0204
() 0254
¢y 0404

The ultimate moment capacity of a mild steel
section is usunlly

(a; Equal to the plastic moment capacity

(b} More than the yvield moment capacity

{c) Less than the plastic moment capacity
but more than the wield moment
capacity

(d) More than the plastic moment capacity

The portal bracing in a trusa-bridge is veed to

{a) Transfer load from top of end posts to
bearings

(b) Maintain the rectangular shape of the
bridge cross-section

e}  Stiffan the structure lateraily

(d) Prevent the buckling of top chord under
side away

Consider the following cases in the design of
reinforced concrete members in Aexores -

1.  Owver-reinforced section
2. Tension fsilure

3. Compresgion failure

4. Under-reinforced section

Which of the above cases are comaidered for
gafe design of B.C. members in flexure ?

{a) 1and?Z only

{bh) 2andd4 mmly
{c} 3 andd4oenly
{d) 1and3enly



67.

The bond between
mainly due to

1. Mechanical resistance

2. Pure adhesive resistance
3. Frictional resistance

ptee] and concrete is

(a) 1andZooly
) 1and 3 only
{e} Z2and3only
{(d} 1,2 and3

The carbonation process is demonstrated
mera by

(a2} Atmospheric corrosion
(b} Chloride corrosion

(¢)  Stress corrosion

(d} Hydrogen embrittlement

When g spirally reinforced short coluwmn is
loaded axially, the concrete inside the core 15
sulyected to

{a)

£ in 'y
LS

el
{d}

Bending and eompression
Bigzial compressiso
Triaxial compression

Tnipxial compression

In a reinforeed concrete section, shear siress
distribution 18 diagraramatically

(a1} Wholly Parsbolic

(b} Wholly Rectangular

(¢) Parabolic above NA and Rectangular
halow NA

Rectangular above NA and Parabolic
helow NA

{d)

Ag per 18 488 - 2000, the
permizesible ehear stress, 1, ., i hazed on

marimum

{a) Dhagonal tensiom failure

(b} Dhagunal compreasion failure

()  Flexural tensicn failure

(d) Flexural compression failure
B-HLUF-P-EEA

?ﬂi

Tl'

T2,

(1Z-A)

Footings ghell he designed to sustain the
1.  Applied loads
2.  Moments and forces under relatable

loading conditions
3. Induced reactions
(e} 1and?Zonly
(b} 1and 3 only
{¢] 2 and3only
{d} 1,Zand3

Rainforcad concrete slabs are designed for

1,  Shear

2. Flexure

3.  Popgitive bending morment
4. Megative bending momeant
(a) 1,2anddonly

(h} 1 and4only

ey 2,3and4only

{dy 1, 2,3and4

As cempared to the working strege method of
design, the lLmit state method of design
premises that the conerete can admit

(a) A lpwer stress level
(b} A higher stress level

(¢} Oerasionally higher, but usually lower,
straas level

()

Only the same stress leval

The bending stress in a T-beam section is
Maximum

1. At top fbre

2. At centroidal fibre

3. At bottom fibre

{a} lonly

{bl Zaonly

(e} 3 only

(d) At a level which is dependent on the

lvading condition




T4. If the loeding on e simply supported
pre-streszed concrete beam is  uniformiy
diatributed, the centriod of the pre-stressing
tendon should be as
(a} A straight profile along the lower edge
of the kern

(b} A parabolic profile with convemity
devmward

el A straight profile elong the centriodal
AxXis

td) A efrealar profile with convexity upward
78, In a post-tension pre-stressed concrefe beam,
the end bledk zone iz in between the ond of
the beam and the section where
fa)  The shear stresses are maximum
(b Omly shear stresses exist
fc) Mo laters] stres=ss gxist
(d} Only longitedinal stresses exist
76. Inthe pre-tensioning method
1. Teasion in conereie is induced directly
by external force

2. Tension is induced in the tendons before
conecreting

3. Concreta continuea to be in tension after
pre-stressing

{a) 1only

(b) 2only

(¢} 3aonly

id} 1and3cnly

71. Flexural collapse in over-reinforced beams is
Aunn Fn
{a} Primary compression failure
{b} Segondary sompression failure
ic) Primery tension failurg
d) Bond failure

B-HLiF-P-EEA

T8,

Té

{13=A)

If 8 beam is likely to fail due to high bonding
Firesses, then its bhond strength can be
increazed most econcmically by

(a} Providing vertical stirtups

(b} Incressing the depth of the benm

(e} Using smaller diameter bars in
corresponidingly more numnbers

(d} Using higher diameter bars by reducing

Al i et o——
WEIRUL JIRIJLLLIECL Oy

A sigle-acting reciprocating pump has a
stroke of 25 cm, speed of 135 rpm, and a
pistony of 30 cm diameter. If its slip has been
estimmated as 4% at a particular operating
conndition, what is the corresponding realized
discharge through a height of 14 m ?

{a) 332lps
(b) 358ips
¢} 370!ps
d} 382ips

In the design of pre-streased conerete
structures, which of the following limit
atates will qualify as the limit states of
serviceability ?

1. Flexural

2. GEhear

4. Deflection
4. Cracking
{a] 1land2cnly
{b) 3 and 4 only

(e} 1and4cnly

{dY 2and3cnly



81. Cmsider the following staternents ;
"4, " Pumps veed in series are generally of
‘2 (Centrifugal pumpe, though yielding
comparatively smaller discharges than
axial flow pumps, yield higher heads {at
each stege! compared to axial flow
puInpS,
Which of the above statements iafare correct ?
@ londy
{b) 2omly
fe} Bothland2
(@) Neither 1 nar 2
82. When sieel reinforcing hars are provided in
masonry, the hars shall have an embedment
with adequate cover in cement-sand morter
not leaner than
{ay 1:3
iky 1:4
{¢} 1:5
(dY 1:8
BS. The effcacy of pumpcrete is based primarily
oI
1. The capacity of pump
2, The spgregate size, which should nol
bxcedd 8 em
4. The diameter of pipe being large, with
more than 30 ¢m being desirable
4.  The performance of the agitator
{a) 1and4 only
{h) 1and 2only
{c} 3and 4 only
{d} 2and3 only
B-HUF-P-EEA

B4,

{14 - A}

In & non-tilting type drm mixer,

1. Larpe wire aggregeate up to 20 - 25 m
can he handled

2.  Mixing time ia less than 2 minutea

3. Discharge is through buckets onto the
platferm

4. For large-zize mixers, the mixing time
should be alighily increased if handhing
more than 300 litres of the mix

Which of the above statements are correct 7

{a}) Yand2only

(b} 2and3only

(e} 1,2 and 4 only

(d) 3and4only

How many impellers are required for a
multi-stage pump to lift 4000 Ipm against a
total head of 80 m at a speed of 750 rpm;
given that N, for each impeller should be
betwesn 720 in 780 nnite ?

(a} @

(b} B

] 4
d 3

A 15 om eentrifugal pump delivers fi ips at a
head of 26 m running at a speed of 1350 rpm.
A gimilarly designed pump of 20 cm size runa
nt the same apeed. What are the most likely
nearest magnitndea of discharge and delivery
head provided by the latter pamp ?

(a) 1llpsand4&m
(b} 1l4lpsandF2m
ey 1ilpeand B2m
(d) 14lpsand 46 m




B7. ‘Which of the following statements are correct | 88,
as operating characteristics of a centrifugal
pump ?

1. As diacharge incresses from zero value,
head elightly increases; then the head
declines gently; and beyend a certsin
discharge, the head fails steeply.

2, As discharge increases, effliciency
increases from 2ero, rising fast to a
marvimum value and then falla ramdiy,
more rapidly than the head-discharge
Curve.

3  BHP incresses fromm 3  non-2ero
{positive) velue at zerc discharge, the
in¢reaze being anly moderate before it
gtarts  falling lbeyond & certein

discharge.
(&} 1,28nd3d
®) 1andZonly 90-
{c! 1and3only
{d) "~ Zand 3 only

88. Eogines used in earthwork equipment are
gualified by the power devaloped under
specified conditions. As operating conditions
change, the power developed will increase o1,
with ictal smbience, if
1. Ambient temperature incresses
2. Ambient temperature decreages
3.  Ambient pressure incresses
4. Ambient presaure decreases

Which of the above statements are correct ?

{a) 1and 3oniy
{b} 1and4only
{c) 2and 3 only
{d) 2and4only

B-HUF-P-EEA {15—A)

Manometric head developed h,, in m, and

discharge Q in Ips in respect of two pumpa,
1 and 2, are tabulated. The pumpa are
connected in eeries against a static head of
100 m, Total heed loases for a discharge of Q

2
are as Q—-{ml What is the dabvered

& in {ps 16 | 18 | 20 | 22 | 2B

hoyinm | 606 | 612 | 620 | 550 | 480

hoginm | 608 | 510 | 486 | 468 | 400

(a)  20-15ps
(b) 21-26ipa
fe} 2196 fps
(d) 22-2017ps

A reciprocating pump has & stroke of 30 cm,
epeed of 100 rpm, and 2 piston of 225 cm
diameter. It diachargea i18-% fps. What i{a the
slip of the pump ¥

(a) 3-12%
(b F-54%
(e} 4-15%
(d) 485%

The following data were recorded when g
ventrifugal pump workked at its maximum
efficiency : @ = 407!ps; Manometric head
developedd = 26 m; Input shafi horse
powar = 11-9 W, What ia the non-dimensional
specific speed of the pump if it was running at
1500 rpm 7 {(May adopt the fallowing {all in
9.1 unita} : |

gVt =171, gV2 = 3-132, 2 = 5544,

J2 = 1414, Jb = 2236 and /10 = 8182}

{a) 185
{h) 1Bb
(e} 145
{d} 138



The tatal head to be developed by a
centrifugal pump is expected to be up to 50 m.
The norma! ratio of radii of impeller rim and
impellar eye of 2 is meintained. The design is
for a apeed of 1300 rpm. What is the nominal

diameter of the impeller 7 Take g = 313
and 1 - 0318,
T
(a} &3cm
by &7cm
(£} E0em
{d} fdcm
¥8. Activities &, B, C and D cenatitute a small
project; their interrelationehip, expected
duratian and standsrd deviation of this
expected duration are shown in the figure,
mpel:ﬁve];,r
O "GB 4-5.(}12,5.018,15'0
Withaﬂewtulmprmmgth&ﬂpeﬂduf
implementation, each of B, C and D ere split
into three aqual segments, meintaining
appropriste inter-refationships batween A and
each of these aine segments. What will be the
siandand devisten of the modified projoct
duration afier segmentation {to the noarest
—}—umt}?
14
() 62
(b} b6
e} &2
{d) 48
84, Which of the following is‘are the main
drawback(s} in adopting bar charta?
1. All the activities are ahown aa being
independent of each other
2.  The zequence of activitzes is not defined
at all
3 It is difficult to jwilge whether an
activity is sompleted or not
{a) 1londy
{b) Zonly
@ 5 only
d) 1,2and3
B-HUF-P-EEA
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W‘I‘

(18— A

The purpoae of work-break-down structure in

project planning is mainly te
1. Facilitate and improve the
decision-making on procurement of

FEEHITSRs

2.  Relate activities under particular trade
specializations to help in organizing for
project staff

3. Coordinste regarding milestone svents
acrozs trade specializetions to improve
the gynergy between the trades

(o) 1andZonly
(bY l1land3only
i¢) 2anddonly
d 1,2and3

Which of the following statements isfare

correct ?

1. An activity is in between two node
numbers, which nsed not be in an
insrearing order in the activity progress
AEULLCE,

2, The length of the arrow in a network
has certein significance.

3. Concurrent activities are muotually
independent and can possibly be taken

up simiitanecusty,
{a} 1only
{li 3Sonly
{ct 2 only
f(d) 1,2and3

Which of the following statements are implicit
in developing the eritical path netwerk ?
1. Only one time eatimate is required for

any activity

2. Time coly in the controlling factor at
thie atage

3. Time and cost hoth are contrelling
factors mt this stage

4, COritical pventk mar have nofitive,
negative, or zerg float

fa) 1 and 2 only

) 1and3only

ic) 1and4only

(4} Zand 4 only




1040,
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In the Critical Path Method of project
planning, free float can he

(a} Greater than independent float
(b)  Greater than total float

(¢} Less than independent fioat
{d) Equal te total float

Slack time in PERT analyais

{a) Can never be greator than zeru
{)
(e
{d)

Is alwaya zera for ¢ritical netivities
Can never be less than zerg

Is minimum for critical events

A small project congists of 3 activities P, §
ang B {0 be executed in thai sequence. The
relationship between Time Duaration (in
Tnits” of time-T] and corresponding total
direct cost (C units) for each of the activities,
for alternate mutually excliejve  poseih
durations for =ach activity, are tabulated
herewith :

| 4 Q R

C T C
340 82
320 | 10
295

27D

260
236
225
215

10
11

w | om[=a]lm |3

For a total duration of 25 umta of time, the
least total direct cost for the complete project
will b

{a) DB unita
(b) 950 units
(e} 940 anits
(d} 925 units

hrections !

Each of the next ticenty (20} iterns

coneists of luwo stetements, one labelled ax the
Watement (7)Y ond the other oz '‘Stglement (1),
Exomine these two statements corefully and select
the grswers (o these Hems using the codes given
below ;

Codes :

(a)

{ir)

{c)

(d}

101.

102,

(17-A)

Eoth Statement (I) and Statement (I} ere
individually true and Statement (II) is the
eorrect explanation of Statement (1)

Both Statement (I} and Statement (1) are
individually trua hot Statement (I1} is kot the
correct explanation of Statement (T)

Statement (1) is true but Statement (I[) ia
felse

Statement (I) iz false but Statement (II) is
troe

Staternent (J) :

Splitting of fibres is a type of eeasoning defect
i wood.

Statement (1) :

Seasoning of timber is 8 general requirement
for structural purposes.

Sinterrient () -

Hardwoods are usad in special purpose heavy
conatructiona,

Ktatement (I1) :

Herdwoods too are porous in nature.



108.

104,

lﬁl

106.

B-HUF-P-EEA

Staternent (1) :

In general, bricks cannot be veed in mdustrial
foundations.

Statement (1) ;

Heavy duty bricks can withstand higher
temperatiires.

Statement (I} :

In multistoried constructions, burnt clay
perforated bricks are used to reduce the cost
of construction.

Statement (1) :

Perforated bricke are economical and they
also provide thermal insulation.

Statement () ;

Pasitive displacement pumps can be used far
pumping of ready-mixed concrete.

Stoterment (1D :

The coarse aggregate in the mix is unlikely to
e crushed during positive diaplacement.

Statement (I} :
Fire resistance of plastering ¢an be achieved
by mixing surkhi to the cement mortar,

Bt tement (TI}

Insulation against sound and fire ¢an be
achieved by adding suificient water in-situ
just befora applying the mortar.

107. Stotement (I} :

1048,

109,

(18-A)

Water containing less than 2000 ppm of
dissolved solide can gemerally be oszed
satisfacterily for making concrete,

Steterment (II) -

The presence of any of zinc, manganese, tin,
copper of lead reduces the etrength of
concrete considerably.

Stoterent (1) :

Though a nen-clastic materisl, yet concrete

exhibits a linear relationship between etress

and strain at low values of streaa,

Srafement (T4 -

The modulus of elasticity of concrete is
dependent on the elastic properties of
apgregate and on curing.

Stateraent (L) :

Finer the cement, greater is the need for
water for hydration and workability,

Statement (T1) -

Bieeding of & mix ogcurs due to low
water-cernent ratio.

5
.'

-y

!



110,

111.

112,
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Stotement (1} ;

The failure of a mild stee]l specimen of cirgular
crosa-gectinn, subjected to a torque occurs
along its cross-section,

Stetement (11 :

The failure cccurs on a plane of the specimen
subjected to maxdmum shear stress: and mild
ates] is relatively weak in ghear.

Staternent (1) :

In glastic analysis of structures, the Neutral
Axis is the intersection between the plane of
bending and the neutral plane.

Statement (I -

Neutral Axiain the context of plgetic analyais
of structures is always the Equal Area Axis of
the crogs-section.

Statement () :

Whereaa shutter vibratorn are preferred for
use with pre-siressed beamas, needle vibrators

are preferred in foundation eoncreting.

Stotement (11 ;

Needle vibrators are susceptible to get
drsfunctional with leaking-in of c¢ement
plorry — which is not the case with the
shutter vibrator,

(18-

113.

114,

116,

Al

Staternent (1) :

The forward edge of wheels or outriggers acts
as a fulerum in determining the lifling
capacity of a mohle crane,

Sieternent (1T} :
There iz in-built sacurity and safety against

sudden drepping of load. as well s against
abrupt swinging, in the working of a mobile

CTADS.

Btatement (I} :

Hand-operated chain-hosts include

differential screw-geared types within their
range.

Stoetemnent (I1} :

In case of & hoist-winch, the capacity of the
hoist is increased by a number of pesr
réduetions.

Staterment (T) :
When employing weigh-batching for mix
preparetion, bulking of sand haz 0 be

accounted for.

Srarement (1L} :

Bulked sand will affect the preportional
composition of the ingredients to be ueed in
making wet concrete of the desired eventisl

strength,
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118. Statement (T} :

Critical path{s} through a CPM network can
be identified even without working out the
backward pass computations by a competent

118ar,

Statement (1L -

Critical path is the progressive chain of
activitiea from start ta finish (not excluding
batwesn splitting and merging nodes} through
the network where Total Float is absent
throughout (including through
arrows, if appropriata).

dummy

117, Srotement (D) :

For implementing weigh-batching, separate
compartments are made for stering large
quantities of the aggregates. Besides lifting
and loading equipments, there must be
regular assessment of grading and also of
molsture content.

Btatement (II) :

Whereas saventual gtrength of the mix

depends alse on the grading of the
ingredients, the water needs toc must be

propery computed and implemented.

118.

119.

120,

(20-A)

Statement (T) :

Respurces  Optimization is largely =&
pre-implementation pursut wWhETERS
Resources Allocation ig a

through-implementation dynamic process.

Statement (I1) :
Roanureag Allocation hag a lavger hearing on

ps el =
Inventory Management than Resources
Optimization.

Staterment (I} :

Crashing of proiect duration alwaye incrasses
the cost of the preject om its completion, no
matter what the indirect, or overheed, costa

are.

Statement (Il :

Tha rritcal

ER Y L o KR ok o

network diagrain is compressed in the procesa
of investigating the crashing of the praject
duration, and not the aon-ceitical activities,
up to a certain stage of crashing.

Statement (I) :

In the operation of reciprocating pumps, slip

can sometimes be negativea.

Steterent (1) :

[ ey

pipes (without capitation} and short delivery
pipes, inertin pressure c¢an be relatively
rather high, ceusing the delivery valve to
open before the discharge stroke begina.

Undar ronditions of high srwed, long auction
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