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1.. e bag of Portland cement, 50 kg in weight,
wculd normally have a bulk volume of

ta)y 301
(b) 351
(c) 401
(d) 451
2. AsCu, & preservative for wood, developed by

the Forest Research Institute, Dehradun,
comprises of chemicals :

ASgOE) . 2H20, CuSO4 . 5H20 and K201'2C7 in
tae proportion of

@ 1:1:1
(h) 1:2:3
(e 1:2:4
d 1:3:4
3. The minimum number of annular rings tc be

seen in zvery 2-54 cm in the radial direction
frora the core for timber to be classified as
“Dense’ is

(g) 1D

&) 20 4 L 9
& 25 . |

d) 30 \ {

4 Consider the following statements related to

autcclave bricks : - =K

L. Less water abforpuon compared to
other bnckf

3. Nose reduetion.

3. It is ch"c'eaﬂ compared to other types of
= bricks. &

Requiremen o;\)ulk volume of mor-ar
in joints beihg relatively less compared

to cther typés of brick masonry.
b #=Not recommended for outer walls.

Which of the above statements are relevant to
t28 tse of ‘autoclave’ bricks ?

(1)"1,2and 4
)y g3 and 5
() 2,3and4
d) 2,4and5

E-GTD-C-C'DA (2-

A)

If the actual thickress ot a brick masenry well
is 19 cm, its effective _ergth is 2-7) m, i:s

effecive  height is 2:82m zad i
code-specified stiffering coefficient is 1-2,
then, for design consideratiors, the

slenderness ratio o tke vza’l will be taken as

(a) 118 Py
€

(b) 124 ,

i
(¢) 142 1 / L
@ 148 ¢ F

- |
"

Consider the fo‘lown‘g ‘cx;,rns of watar in a

hydrated certent Paste :

17 ‘_Capillary th ar

2. Themically combinec water
nterlayer wa-er
Adsorbed water

ich of ;ﬁe above forms of water will, cr.
itif[a?alr removal, caise shrinkage of the
paste ¥

(@) 1,2and3
(b) 1,2and4
(¢) 2,3and4
(d) 1,3and4

A specimen is subjected tc a pure shea- stress
regime of intensity 7. The resulting :ensile
and compressive stiesses o, which oceur on
planes inclined at 43° tc th2 direction of thz
shear stresses, woulc be

(a) T

T

(b) 3
(© V271

@ =

V2
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8. Consider the follewing statements :

High early strength of cement is obtained as a
~esult cf

L. Fine grinding.

2. Decreasing the lime content.
3. Burning at higher temperature.
. Increasing the quantity of gypsum.

Which of the abovz statements are correct ?

() land2
(» 1and3
(¢} 2and3
(d) 3and4

9. Consider the following statements related to
‘composite mortar’ :

1 Addition of lime to cement r&lﬁar
¢

Composite mortar is obta.i,necf by adding

improves its workability.

o

10% by weight of gement and mixing
- LY

( -\

3. Composite tortar is rii)t preferred ir
g

tall bu11d1n

Mef-hdmcal inding is essential for
developing colnposite mortar.

Waich of the abov

with water.

statements are true in this

case/?
(a)} 1,2and3 o!,ﬂy
(b) , 3and 4 only
© *2,!3 and 4 only
(& 1,2, 3and4
B-GTD-C-DDA (3-

10. Consider the following statermrents related to
‘qon-destructive testing’ of concrete :

1.  Indentatior. test is used to acsess the
guelity of corcrete.

3. Resonant Frequency Method is based on
a laboratory test.

3.  Ccmpressive streagth of 'f‘)crete is
estimated through Pu "Velocity
Measurement. L '

£ Dyramic Mbodul of Elast;rlty i3
desermined by a S nometer Test

£ Thickness of ,,concrete‘ll can be estimated
by in- _sity ReLound Hafimer Test.

\.}ﬁd‘ﬁof the abov2 #atements are correct ?
P .
'(2) 1.Band3only

G 1,2 and 5 orlv

| (e , 2,3 and 4 oaly
(d) i 1,%2,3,4 and &

=

11. What is the amount of water required for a
workable RC of mx 1 : 2 : 4 by weight, whea
WIC is 0-60 and unit weight of concrete is
2400 kg/m3 ?

(e. 1651

(k> 205!

¢y 2451

(dy 285!

12, For a given elastic meterial, the Elastic
M:dulus E is 210 GPa and its Poisson’s Ratio
is 0-27. Wkat is the approximatz value of its
Maxdulus of Rigidity
(a. 105 5Pa
(b, 83 GPa
(¢) 159 Pa
(d) 168 GPa

A)
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13.

14.

B-GTC-C-DDA

A mild steel bar is subjected to an axizl force
an axial stress
oy = 10) N/mm?. What would be the normal
stress 3, on a plane n-n making an angle
6 = 457 v/ith its axis ?

P, resulting in

y
o,
2 '
\\ i
P<———-----————‘f4 ————————— — P
>
1 ~
: o
;y
(@) 25 MN/mm?
(b) 40 N/mm?
(¢) 50 N/mm?>

d) 10 N/mm?

‘What is the ratio of the strain energy in bar X
to that in bar Y when the material of t o
bars is the same ? The cross-sec"qng areas
zre as indicated over the indicat*iien hs.

A L ¥
RN
) L
“BarX i ﬂ‘\. BaryY
( N '\ziz A

o Pl J P
(2§ 1/3
2/3

o o
) 1/6

&Y

(4-

16.

17.

A)

Waich of the following stresses is measured
on inclined surface m Moar's Circle Methcc ?

(a) Principal stress

(b) Normal stress

(¢) Tangential stress ']
(d) Maximum stress ‘1

P
f.
")

The state of stress or' en elemeat ‘in plane
stresz is shown as .n -h= figure.

- &
4}.0" Pt r
— _‘t'» q
s [ A
a
|
150 N/mm?2

What®erthe value of o if tae valies of the
orific:pal  stresses are 164 N/mm?
36 N/ m?2, both tensile ?

ar.c

(a) 100 N/mm?
D) 75 N/mm?
2) 625 N/mm?

(d) 50 N/mm?

Lead, as a material vsed in construc:ion, has
X = 15 GPa and K = 50 GFa. What is its
“oissor’s Ratio ?

(. 0225
(> 030
(er 043
(dv  04E
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18. Fcr a bock with Young’s Modulus of its
material being 210 GPa and its Poissaor’s
Retio being 0-25, when subjected to a strass
system as showa in the figure, what is -he

magnituce of the stress o for no strain along

AB
To

60 M/mn2 «— - 60 N/mm?

A B
'
‘a) 30 N/mm?2
&) 60 N/mm?2
{© 120 N/mm?
() 240 N/mm?

19. Twec planks each of 50 mm x 50 mm seccion
a~e glued together along the length to form a
section £0 mm x 100 mm; and used as a‘GQm.
If the shear force at a section is 1080

Q‘ ?what
Tae ?

is the maximum: shear stress on ‘hf g

(a) 0-.5MPa -
(b) 0:3MPa w

- LY
(e) 06MPa { "

{.

. The stahelof sbiss at a point in 2-D stress
system is charac’gg’i‘iq‘ed by direct stresses of
( 40 MPa compressiye z#ld 80 MPa tensile, on
rutually perpendicular planes. Shear stress

(1) 2-4 MPa 1

20.

13 absent on these planes. The maxirum
shegr stress at Lthis point (along a duly
ilentified plane) .rl"

(2)§ 20 MPa
(b) .40 MPa
(ey - 65 MPa
(d) 80MPa

B-CTC-C-DDA (5

21. An electrical resistance strain rosette
indicates strains of — 400, + 800 and + 500
along the x, y and 45° axes. What is the
shearirg strain y,, °
(a) 100
(b) %30

1
{¢) 600 ; r‘ =
(d -2c0 %7
| / s
22. The biaxial strass sy

svgn n an el
ick of I‘c'n.e

?men: is
Y olloxing

will zive the ngrmal stresg i N/mm? ir. the
plane BLC nréking an anglegof 45° witk the

pla:_ni}\BA? { "

I

shown in the figure.

/ » Gy =40 N/mm?
| l <
D Y ¥ ¥ A
oy = 60\22 — \< :: o, = 60 N;rom?
47- / 45°—»
re E
(T

6y = 4C N/'mm?

(a) 25
(b)) 20
(c) 15
d> 10

23. A cylind-ical pressure vessel is 1200 mm in
diameter. It is madz of rolled mild steel dlate.
The -7essz] is subjected to an interna! pressurs
of 2N/mm2 If th> material yields st
200 M/mm?, what should be the min mum
safe thickness of the plate, based oa
Mas . mum Principal Stress Theory 7
(ay 18 mm
(b) 15mm
(¢ 12mm
(d} 9mm

-A)
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24. A machine element develops principal
stresses of magnitudes 2P and P. Whzt is the
maximum magnitude of P before the material
reaches the yield stress fy as per Distortion

two-dimensioral stress system, wherein
G- = 225 N/mm? (tensile) with oo being
compressive. The yield stress in both simple
sension (oy); and simple compression (o), is
25) N/mm? and p = 0-25. What is the v&lg‘of
59, according to Maximum Strain q:ezy %

() 200 N/mn? \_ i
(3 150 N/mm? e
() 125 N/mm? ‘{ : \

(d) 100 N/mm2 ,{ (:

26. . A simrply suppol‘ed beam of length 4 m is
ubjected to a -nifprmly distributed loacd of

(‘; kX/m. What is theé maximum shear stress if

the cross-section is i'ectangular, 100 mm wide

ard 200 mm deed ?

2/ 02 N/mm?

th; ¥ 02 N/mm? /

(¢) =04 N/mm?2
F

() 03 N/mm?

B-GTD-O-DDA (6-

27. A mild steel ctructural scction is an
unsymmetrical [-section, with the greater
width at the or nd the smalle- width at the
bottom. Thz overall depth of the keara is
300 mm, anc the flange stress=; at the top
and the boticm o” the beam ars 150 N/mm?
and 50 N/mm?2 respectively. What is the

height of the nevtral axis of the Fmr'h from. its

Shear Energy Theory ?
ta) 1y
f
b L
2
f.
{C) _y_
23
f
d L
J3
22, A structural element is subjected to a'

bottom ?
‘a) 125 mra \ / ’
(b) 100 mn r ; r
(c; 75 mm ol r |
(@ 50mmy ,

mm 1 p

28. Air ular Sh.‘:{t of Ihamet@r I’ is made o7 a

aterljl for whicn

ratio offflexurel rigidity

{c)

Ycuang’s Modulas of
4. The
w0 torsicral rizidity

‘ﬁ

18 and Poisson’s Ratic is

(1+v)

151 (J)

d) rﬂ25 1+

29. Alclosely coiled helizal spring of rcund steel
wire 5 mm in diamester having 12 complete
coils of 50 mm meen diameter is 3 1djected to
an axial load o 100G N, Modulus of Kigidity f

8C EN/mm?. Whet is ths
deflection of the spring 7

the spring is

‘a) 12mm
{h) 24 mm
() 36 mm
(d) 48 mm

30. What is the shear stress at the neutral axis in
a beam of isosceles ‘riargular secticr. with a
sase of 40 mm and height 2C mm subjectec. to
a shear force of & LN ?

ta) 3 MPa
b) 6MPa
(z) 10MPa
(1) 20 MPa

A}
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31. A beam of square cross-section is placed such
taat its neatral axis coincides with its
diagor:al, and it is subjected to a shear fcrce F.,
What is the ratio of the maximum shear
stress to the shear stress at the neutral axis ?

(ay ¢/8
(br 8/9
¢y 7/8
) 37

32. The intensity ¢f u.d.l. which, when it acts over
the entire spar of 1 m of a cantilever beam of
rectangular cross-section of width 100 mm
anc depth 200mm, would produce a
mazimiam shea- stress of 1-5 N/mm?, is
() 20kN/m
(b)y 30kN/m
(e; 263 kN/m
(dr 366 kN/m

33. A solid conical kar of circular cross-section is
suspended vertically as shown in the figure.
Tha diameter of the bar at the base, D, equals
100 mm and its length, L, is 0-5 m. If
E = 200 GN/m® and its weight per urit
volume is 80 kN/m3, the elongation of: Qibar
uncer self-weight is

—D —|

L LEL /\/////7//////T

(a) . 1-50 x Lﬂﬁgmm
@) 137~ 107 gim,
( () 1-71x10%@n

(d) 187 x 1070 mm
34, Two chosely coilT helical springs A and B are

eqd@l in all respects but for the number of
turns, with A having just half the number of

tirns of thas f B What is the ratio of
deflectiors in terms o spring A to spring B ?
(a)ue 1,’8
b B4
© 172
@ 21

B-GTD-O-DDA (7

35. What is the diamecter ¢ of & solid c.rcular
shaft when subjected to a torque T witl a
corresponding maximum shear stress of
magnitude fg ?

@ 16T
nf
1
n £, ;
b 3
® ot €

b
f.
16T - , /‘I
o B €Y T

s

16T« i
@ 8T g N F

3 Q nfy (
86.4" A cubical element of a structural part made cf
" mild steel is sudjected to a tri-axial
compressive stress as shown in the figure.
e vertical compressive stress is ;. The
us of Elasticity and Paisson’s Ratio sre
E dnd ?spectively. Wha~ should be tae

uni iaferal pressure o, in terms of o; and
i, 0 that lateral strain is prevented ?

)

l -

rd
/

i
|
I
l
o) > - O
1
/l __________ 7
0'2/ l
Gy
"
(a) 1_“51
)
b —_—
LT
: B
© 1+ucyl
1+yu
d
(d) 1—!~l0

—A)
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37. 4 metel chaft of solid circular section rotases

€7 160 rpm and is subjected to a torque of
1500 Nm. What is the power, in kW,
transmitted by th.e shaft ?

2r
16
12 7
8

38. Wta: is the powsar transmitted by a 100 mm

c:ametzr solid shaft at 150 rpm withcut
exceeding a maximum stress of 60 N/mm? ?
Taxe n° = 10.

() 1875kW
() 1875 kW
() 1875kW
() 1873 kW

39.
retal shaft of diameter 8 em ?

s J

3

24
Wkas iz the Polar Modulus of a solid (?c lar

(3)

84 r ecm
32 rem
16 = cm? { y

8 7 om? 1

40. { hollow c1rcul¢r

RO cra and 30 ¢cm a

I: tle realized m
30" N/rm?, What
neerest units ?

(a)
(h)
{(e)

(d)

has the diameters
ubJectzed to a torque.
imum skear stress is
s the appHed torque to

150 Nm ,.-"
20 Nm

8 Mm

32 MNm

B-GTD-O-CDA
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41. Two simply suppcrted beams are made up of
the same material and are of tae same
cross-section. Both beams carry uniformly
distributec. loads of ejuzl intensities. Cme
beam i3 2 m long ard -he other is £ m long.
The 2 m lcng beara shows a central deflect-on
of 1 mm. What is the central deﬂeéta{m of the
4 m g beam ? r‘ 4

- |
(a) 13mm . / <
(b) 2mm r ' r
() 8mm - -
1 J
(d) 1mm I 2\ F

42, sm&\ly suppo*tvdt beam is subjected tc a
‘couple®at = section' wizkin its spar.. It will
produce
1. d:agram >f zero magnitude.

| 2. niformly varying triangular BM

d.agram:
=
3. r-é-udden change in sign of BM at the
point of application o- the couplz.
4. ' Equel ard oppcsite reactions at
supports.
Whica of the above statements are correct ?
(a) land2
(b) 2and3
(¢) 3and4
(d) 1and4

438. If the deflection at the free end of a uniformly
loaded cantilever beam. is 15 mm and the
slope of the deflection cnrve at the frze end is
0-02 radian, then the ler.gth of the beam is
(a 08m
(b) 10m
e) 12m
d 16m

A)
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44. A beann of overall length l,' with equal
overhangs 02 both sides, carries a uniformly
distr-buted load over the entire length. To
have numer.cally equal bending moments et
the cen-re of the beam and at its supports, the
jistance between the supports should be

a) 02771
b) 040317
¢ 05861
dy 70710

43. A singke-bay single-storeyed portal frame
ABCD :3 fixed at A and D as shown in ths
Jgure. K ax.al deformation is neglected, th2
inemartc indeterminacy is

B C
4
A7 77r D S
|
(a) 3 \‘
(b) 2 -
() 6
(d) 4 - :

46. What is the/ number { of kinemat:e
indeterrinacy for the building frame as
shown i taie figure when members are
iaextens ble ¢ N

.nl\"j
[ o
IR SR
(a) W8
(G )
() 12
@ 16
B-3TD-O-DDA

47!

49.

(9-

A)

For the welded joint shown in the figure, the
Girect vertical saear stress on the weld is
40 MPa and -he tendirg stress is 120 MPa.
For what strergth should the weld be

designed ?
Front View Side View
— .
“f 4
- |
L ]

LL/—L il |
‘a) 80MPa_ 4 y s
b 120 MP | 2% F
Gp 432 MP
d) 260 MPa )
Llegree static inceterminacy of the
stgucture as shown in the figure is

Hinge
\' _—— Link

Hinge
tef O
) 1
(¢) 2
(c) 3

Which one of the following statements is
ccrrect for the pin-ointed truss shown in the
figure ?

The truss is externally ceterminate but
internally inde-erminate
The truss iz both
internally determinate
The truss is =xternally dzterminate ani
internally indeterminate and is unstable
Ay The truss is 2xternelly daterminate and
internally indeterminate and is stable

externally and

O
A
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50. Waizh one of the following methods is mot | 83. The total (both exzernal and internal; degrzes
clessifiable as a Torce Method ? of indeterminacy of thz pin-jcinted structare
shown in the figare is

(a. The Theorem of Three Moments
(b, The Moment Distribution Method
(¢) 'The Method of Consistent Deformation

(d; Castigliano’s Theorem

§L. A cable of negligible weight is suspended

becween two points spaced 300 m apart
ho-izontally, with the fight support being
12 m higher than the left support. Four
vertreal loads of magnitudes 400, 200, 400 and
1200 kN are aprlied at points A, B, C and D 1
which are 60, 120, 180 and 240 m horizontally d 1
respectively from the left support. The largest
sag cf the cable will be at

o4. bending mcmernrt diagram. of a beam is
sh@watl in ths figur=.

(2) 4L 0
, 4
(b) B L A B ND E
7
© \ < s AN
d D sy d The sheaf force diagram of the beam is
_ represented by
&
5%. A single-bay portal fra.:le of height h, fixed at (a)
the base, is subjected t6« a horizontal A C E
disolacement & atithe top. The base momer.ts :

developed are ?a‘l proportional to

=

3 "
{ —lﬁ 1 \ (b) .

. 75 ‘

rh2

B-GTD-O-DJA (10-A)
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55. For the stricture shown in the figure, all of I, | 58,
EI z2nd L are of respective unit values. The
equivalent stiffpess constant for the structure
is

;'L I,El o

% K=3
4
2> L »

(a 1

b 15

(c) 45

@ 9 59.

56. In considering Plastic Analysis, which of tae
following is a valid comprehensive
statement ?

(a) Shape factor is the ratio of Plastic
Sectior: Modulus to the Elastic Section
Modgilus

(b) Shape factor is the ratio of Elastic |
Sector Modulus to the Plastic Secticn
Mod ilus

(¢) Shape factor is the ratio of Pﬁﬁc
Section Modulus to the Elastie Séction
Modulus and its value is algays g;ter
than 1) ; 27

(d) Shape factor is the ratio of Elastic
Section Modulus to the Plastic Section
Moculus and its alue, ihs always less
than 1-0 I

57. A fillet-welded joibt is showxi-in the figure.
The size of the weld is 8 mm. Safe stress in

the weld is .110"N‘1m2. What is the safe force
o'the nea~est magnitude) to which the weld

2c$an be subjected ? 60.

0 mm l¢—
= rL sl ly

(a) 25 kN

() 130kN

{(¢) 140kN

(d) 135 kI

B-GTD-O-DDA (11-A)

A circelar shaft of d:amete~ 120 mm is welded
to a r_gid plate by a fillet weld of size 6 mm. If
a torque of 8 kENm is¢ apolied to the shaft,
what is the maxzimum stress in the weld (to
the necrest unitt ?

(& 34 N/mm?

|
’ <
b, 37 N/mm?
( mm (1 N’
(¢) 90 N/mm?2 " - / |
[
(d) 95 N/mm? r ' r

Two p.ctes of*dimensions 159- mm x 16 mm
and 153 mm x§12 Mnt at tkeir welding edges

e‘Joi- d by butt \I'elding as shown in the
1gure." at is the maximum tension that
this single V-butt weld joirt can transmit ?
pe:;

1ssible tensile stress in the plates is

Taper 1in 13
{or. both faces)

t
- Wmm [

(a) 168T5kN
(b) 2%CKkN
() 21& kN
(d) 1350kN

A solid shaft trarsmits 150 kW at a shear
stress of 70 MPa running at a frequeney of
3 Hz. Waat will be the shear stress wher. the
frequency is 1-5 Hz ?

(a) 35MPa
(b) 50 MPa
(¢ 57 MPa
(@) 14C MP=
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61. What is the maximum number of 20 mm | 64.
diareter bolts that can be accommodated in a
single row on a 140 mm wide flat strip used as
or e of the structural elements involved in the
process ?

‘ar 4
b 3
c 2
dv 5

62. Wacet is the nearest magnitude of strength of
1 2 mm fillet weld of 100 mm length made
setween two flats each 10 mm thick ? The
allowable shear stress on the weld is
110 MPa.
ta, 23 kN
tb, 33 xN
tc) 46 2N 65.
(d, 66 2N

L
63. Consider the following statemenis‘:
. The thickness of the gusset plate shoald
nct be more than the thickness of -he
structural members being connected.
2. A plate girder is (essenj_{ally a beam and
its moment of resistance depends upon
its section modulus.
S. ' Thes funct*m,, of the flanges in a plate
girder is tofgesigst the bending moment
anc hence t elgliespective areas can be
reduced near the supports of a simply
supported beam. 66.
¥th of the abm‘e statements are correct ?
(a) 1 and 2 only
(») "1 and 3 only
-
() 2Pand 3 only
(1) 1,2and3
B-GTD-C-[IDA (12-A)

Consider the following statements :

_n a plate girder

L. Bearing stiffeners are designed for
bearing forces and they must also be
checked for safesy aga’nst compressive
forces. Y

The length of anf‘ Staggered
intermittent fillet weld_should not be

less than 10 tmm=§ the -hick#iess of the
stiffener. r : r

Lo

3.  Bearing stifferers mus: be providec. at
the point of maxi*n’;uﬁ bending moment.
f
Whlch of the ébové' ssatementsz are correct °
ana 3 only

2 and 3 only

and 2 only
,2and 3

Coffsider th following statements :
y =tresses are ircduced in a roof truss
u to

1 Purlins placed at irtermediate points on
! panel lengths.

z. Rigidity of joints.
-, Eccentricity of the bolt line relative to
the centroid of ~he member.

Which of the above statzrments are correct ¢
2} 1and 2only

2) 1land 3'only

) 2and 3only

1) 1,2and3

~a the case of an axially loaded colurnn,
machined for full Hearing, the fastenings
eonnecting the column to.- the base plates
zarough gussets are t> be designed for

ta) 100% of the load ¢n the eolumn
th)  50% of the load or tae cclumn
(e}  25% of the load or tae cclumn

(d)  Respective erection conditions only

www.examrace.com




67. Consider -he following statements : 70. If the stirrup spacing & equal to 0-75 times
the effective depth of an R b then th
1. When analyzing by the Ultimate Load he ohe 1v¢.at eltft t.o anitEC ‘ﬁeam, 1 ten ©
Method, the eccentrically loaded shear capacity oL stirrup Stee. 13 eéqual to
fastener group rotates about an (a) 125(f; Ag)
instantaneous centre. b)  1-16( fy A
2.  The rivet which is the farthest from the
centre of gravity of the rivet group and (€ 100 (f; Agw) 1 ¢
may also be the nearest to the applied 4 B0 A -
load line is the most ‘critical’ one. @ (fy As) r‘ .
3. Taz deformation at each rivet is not where fy is yield shrcngtﬁ 3}‘{ ¥ Asv E
proportional to its distance from the cross-sectional erea of ?le stirrup sterl.
centre of rotation. \ _ .
Wh:ch of the above statements are correct ? 71. A coarrete COh.lmn i 8 axial load o
@ 1and 3 onl 450 kN and.a Fending méuent of 60 kNm a-
R Y its base. An ﬁ)iamd foozing of size 2 m x 3 m
(b)  2and 3 only w*ith"\the 3 si4e clorg the plane of the
(c) land2only bendihg moment' is provided under th=e
(d) 1,2and 3 ¢olurm. Centres of gravizy of the column and
68. For a reinforced concrete beam with M 20 J .e-fo ting coincide. 'I‘he net maxim1:1m ani
corcrete with Fe 415 steel, the working in‘glum pressures, in kPa, on the soil under
moment corresponding to ‘balanced failurz’ by tRe gCoting are, respectivaly
the Limit State Method of Design is A times of @ 95 apﬁ 75
the relatable magnitude of the working ' - )
mcment computed by the Working eSS (b)Y 75 and 55
Methcd. This value of A is nearly < { (¢ 95and55
(. 10 Vi @ 75and 75
© 20 72. Carry-over factor at a support/end is defined
(; o5 - i as
“ 1 "\ (a) Modulus of Elasticizz EI
69. A SIng-y reinfomtgd re¢ anguflar gcrete beam (b) The ratio of mcmert prodaced at the far
has a width of 150 mm and an effective depth .
- » . end to the appled moment at that
of 33C mm. e characteristic compressive support end
strength of concPete is 20 MPa and the tznsile . PP _
strength of steel i§ 415 MPa. Adopt the stress (¢) The vahe of the m>ment to be appled
( bock for concretel as per IS 456 — 2000 and to that end to cause a local slope of cne
take the limiting! value of depth of neutral radian
axis as 0-48 times the effective depth of the @ 2EK
beam. for considering as a balanced section.
VWaat is the li}ely approximation for the | 78. Waas is the pH value of potable water, as
Iimiting value o f the moment of resistance of spesified by IS 456 — 2000 ?
tae beam ? )
{ar  Equalto7
(2) W 15 kNm b Bt 6 and 9
s . (3
B 2B kNm b} etween 6 an
(@)  45kNm (¢t Lessthan6
(1)  75kNm (d) Not less than 6
E-STC-O-DDA (13-A)
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74. A certair. RC structure has to be constructed
along = sea coast. The minimum grade of
scacrete to be used as per IS 456 — 2000 is

‘a}  More than M 20
thy  Mbore than M 20 and less than M 30
‘c;  Notless than M 30

{4, Less than M 45 and more than M 30

75. VWhat is the minimum area of tension
raizforzement in beams when Fe 415 is used ?
(=) 8% |
(kr 012%
(& 015%
(d 02%

76. If a1 2-12gge] 8 mm diameter HYSD bér fis

us:z¢ as chear reinforcement for a be f
w.2th 23C mm and effective depth‘ mm,
what s the nearest magnitude of\tﬂe spacing
of ninimrum shear reinforcement™?

@ 42)mm < '8
(b) 390 mm { (:
(¢) S50 o J

‘4

. ((i) “E2mm

77. Web budckling occtrs in a beam due to

excesgiTe

(a) | Direct tensilg'stress in the web
(b) hen:li:lg tensile stress in the web
() Torrs'ional shear stress in the web

(d) Compressive stress in the web

B-3TD-O-D{a

78. Which of the following staternents are correct
in respect of weldzd ccnrections ?

1. Strength of Butt weld 15 equa. to the
strength of components ;oined.

2. Fillet welde zarry the loads computed
based o the tersile strength
characterist:cz of fusion :natehe‘l.

3. For effective transmiss;crr%):" doad by
fillet weld, the fusions faceg’ shall
subtend an angle between 60° @nd¥120°.

(@ 1,2and3 § f
(b) 1and 2 only - : /

(¢) 2and 3enly *
(d) }\and 3 ofly ’E '

79. postetensioned thbeam of span 25 m is

entricity e =0 at supportz and
0@ mm at

midspzan, varying

para' olically df the shear “orce a: the support

section™due” to externally apoied load is
450()i kN, what is the nearest magnitude of

the'shear force resisted by the stirrups ?
(a) I 3060 kN

(b) 4540 kN

() 250kN

(d) 1480 kN

30. For a pre-tensioned beam, Young's Modulus of

steel and concrete are 2(0GPa and
35-35 GPa, respectively. If the ultimate
shrinkage strain and Ultimate Creeg

Coefficient are 200 microns and 1.6,
respectively, what ic the lavel Jf sustained
stress in concrete at the level of ‘steel if the
loss due to creep is three times thz loss due to

shrinkage ?
(a) 9MPa
(b) 13 MPa
(¢) 11 MPa
(d) 15 MPa

(14-2)
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81. Consider the following statements : 84. As per IS 3102 - 196£, for F1 class bricks, the
i Correct estimation of loss of prestress is Percent.age .water absorstion after 24 hrs of
requi-ed for assessing immarsion in cold water shall not exceed
, 1 The serviceability behaviour of a PSC @) 20%
beam. (b) 12%
}‘ 2. The ultimate shear resistance of a PSC © 25%
beam. (d) 5% 1 ’
3.  The ultimatre moment of resistance of a 85. The effective he.ght of a ma Q A Brall of
PSC beam. ) - ) ] f
height - restrained fu,}ly at its /op | and
Which of the abovz statements is/are correct ? partially at its bottom. 4s _ "
(@ 1,2and3 @ 075H r r
(k) 3only m oesH T
(¢ Z2only (0 1(0Ha & p
(¢) 1lomnly @ {50 H ( Fy
J 82, Which of the following statements are correct e effective lenjrt}_ of a2 masonry wall
in casz of vertical intermediate stiffeners ? bv butiresses on bcth ends =nd
1. These are required only when the ratio o7 contiaujng beyond these buttrzsses at toth
web depth to thickness is greater than j
180, -CL
2. They should be provided throughout tke 2L
1:ngth of beam at spacing less than © 9-L"”f
1-3 times web depth. L Y \th @l oeL
8. These can be fitted between flgngef wi whers L is the c/c lengtk. of the wall between
dear gaps at top and bottom. | .
\ successive buttresses.
(2 1land2only ; A
. - 87. A wall carries an axial load, 12 kN/m anc also
(b) 2 and3only ) . N
© 1 and 3 onl L i an eccentric load o” 27 N/ at 72 mm from
' d *‘ : the cent-al axis ef the wall. The equivalent
(d 1,2and3 { \ . .
_ eccentricity e is nearly
8%, The relation between the s!rength of brick (a) 65mm
mascrry £, ths strength of bricks f;, and the (b 60 mm
« strexgth of mortai £, is given by (where Ky, is {¢) bH5mm
sceficient based’dn the layout of the bricks (d) 50 mm
ard tke joints) 88. A shear wall of lergth £ m, height 3 m and
T thickness 250 mm has to rasist the forces due
(aw __fw = \IKW 7b to hcrizental earckquaks in its plane. The
I relevant Section Modulus of the wall seztion
4 i8
b fv = Ky _; (a) 875 x 10° mud
o il T (b  10-41 x 108 mm?®
C —
A (¢) 3125 x10% mm?
d o Ey = Ky s iy @ 75 < 10% mm?
B-ZTD-O-2DA (15-A)
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8. In reinfcreed brickwork slabs, the diameter of { 92.  Which one of the following Mohr’s Circles
main reiaforcement shall, preferably not represents the state of pare shear ?
exceed

I

‘a) 8nm TA
Cos
b)) 10mm , V /\
© 12mm (a) , > G
L} ‘. »
d) 16mm 0
. ¢
‘ -

9, Consider two RCZ beams, P and Q, each of
-width 40 mm and effective depth 750 mm,
made with concrete having a 1, ... = 2:0 MPa.
For the reinforcement provided and the grade < (RN, l
of concrete used, it may be assumed thas . ( i ;,/\F 1
“emax = 756 MPa. If the design shear for the & /
beams F and Q is 400 kN and 750 kN,
respectivaly, which of the followirg & | \
statememnts is true considering the provisions

of IS 458 — 2000 ? \\/

(a) Shear reinfarcement should be designec i
for 175 kN for beam P and the section /

for baam Q should be revised L Y k r-
(b) Nominal shear reinfor J I
shear

reqared for beam P arg ; .
reinforcement should be és1gned for :
120 kN for b2am Q 0

C« }
(z)  Shear remforcement should be designed ©

for 175 kN for be{am P and the section \ \/

for beam <@ should ﬁe designed for
525 kN for beam Q

(1) »The 1sect‘i'0x‘ for both beams, P and Q,

( - neeitobereyﬁei

9L The minimum strain at failure in tension

p T
steelrhavr.g yield stress f, = 415 MPa and o
Yoyng’s Modulus E, = 200 GPa, as per Limit / \

//

V.

State Method of Hresign, is (d) |
ta) W0-0025 \
(b) 0-§€38

() 0-0045 ' 0
(d) 006059

B-GTC-O-DDA (13-A)
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93. Actvity A, Activity B and Activity C are cast | 95. Consider the follewing related to sand in
intc a ladder diagrammatic CPM networx, mortars :
wita splitting each into three equal parts as 1. Tt increases the votmz cf the mortar
Al’ Az, A3, and Bl’ Bz, B3; and Cl’ Cz, C3 mix.
Typical sequencirg as in a ladder diagram is 9. It increases the streasth of masonry.
adcpted (like B, following A, and B;). The
opimum number of dummy arrows needed 3. The cost of ke morta=is r eddce\d
for a satisfactory and correct ladder diagram 4. Shrinkage of the mortf i8! [almost
wil be prevented. - I
A L
(a) 1 5. Surkhi cax replate send in gement
mortar used n_ plasserng and this
(b) 2 modlﬁed mo"tar is maye d Jrzble.
() 3 Which. of the fbovg are releévant to ‘sand’ in
7
@ 4 "SS
(a) ¥24and5’
©4. A mechanism shown in the figure consists of i)
‘ . X (b 1,8 and 4 orly
eqaally long steel and copper wires which
carry the applied load in equal shares. What (9 4 and 5 only
sh.all be the ratic of the dlar.neter of the copper @45, 3 and 4 mly
wire to that of the steel wire, when both the /
wires undergo ec ual strains ? 4 -
% |96 In el concrete mix, if the maximum size of
> | coarse aggregat2 is increasec, the proportion
LLrLLLLLLLLLL \ { of fine to coarse aggregate should oe
) (a) Increased
. a 18 Y (b) Decreasec
Steel wire Copper wire
E;=200GPa | { Ets =100 GPa ()  Kept the came
1 () Not deper.den: on size of aggregates
" i
( . - \\‘ 97. It is estimated taat an activity can be
assigned an opzimistic daraticn of 16 days, a
pessimistic duration of 28 dezys and a most
. likely duration of 19 dzys. What is the
(a) V2 ‘ expected duratioz for this activity ?
Mo § 10 / (a) 20 days
1 {3) 19days
(2) e
Ny () 22 days
) _
@ 1 (1) 18 days
2
B-GTC-O-DDA (17-A)
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98. Consider the following statements :

1. Modulus of Elasticity of concrete
increases with increase in compressive
strength of concrete.

2. Brittleness of concrete increases with
decrease in compressive strength of
concrete,

3. Shear strength of concrete increases
with increase in compressive strength of
concrete.

Whiceh of the above statements are correct ?

(a) 1land2only

by 1,2and3

{(¢) 1land3only

(d) 2and3only

99. A three-hinged parabolic arch of span " and

rise 'h’ is subjected to a u.d.l. of intensity ‘&’;
then the horizontal thrust at the supports is

ol?
(a) 3t
7
(b) ";” 4
ol \ i
© & h? 4
) mThl < L

{

100. A rectangular . beam" of {width 230 mm
and effective depth 300 mm is proposed
to carry a B‘I}/L jand SF of 120 kNm and

270 "kN, .respe&iyely. If: M 30 grade of

(coﬁcrete and Fe 4)5 steel are used for which

Te max = 30 MPa, hi\h one of the following
statements is corregt ?
(@ Tt can be designed as a singly

" prreinforced, under-reinforced section

(b)} It can bg designed as a doubly
reinforced section

(c) hé section is unsafe from shear |
"‘:opsi-derations

(d) [t" can be designed as a doubly
~einforced section but it is unsafe from
shear considerations

B-GTD-O-DDA (18

Directions : FEach of the mext twenty (20) itzm:
consists of two statemeris, one labelled as the
‘Stetzment (1Y and the other as ‘Siatement II). You
are to examine these two statzments carefully and
selesr the ar.swers to these items using the codes

given below :

1
i o %
)
- |
(a) Both Statement (I) and Stateme{ @I) are

individaally true ard Statement !}FP is -he
correct 2xplanation of S atzment (D

Coces:

Both Si:aten;ent' @ ard ét:;tement (IIr are
individually tpue but Statenfent (I) is not -he
co;ret{ 2xplari tion;of S-atement (I)

(b)

(o Statefhent (I) is trce but Statement (II) is
false

(d) Statemtent (I is falce but Statement (II) is

triie

101. State ent Hf:

Timber suitable for furriturs is obtained from
conifers only.

Statement (II) :

Woods with distinct annual rings are coniters.

102. Statemeat (D) :
of timber giv2s dimensional
stability, safety against attack by fungi and

-mprovel workability.

Seasoning

Statement (II) :
Seasonir.g of timber removes meisture in the
torm of sap from timber.

108. Statement (1) :
Strength of brick wegll is dependent on the

type of bricks and the mcrter nsed.
Statemert (II) :

Slendermess ratio of masoary decides the
strength of the wall, and a’sc mortar type o
ke used.

_.A)
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1C¢4. Sratemert (I) :

Fly ask bricks are used in construction as
alternatives to burnt clay bricks.

Statzment (ID) :

Fly ash bricks are lighter in weight and are
stronger ~han burnt clay bricks.

103. Statement (1) :

Air-entraning cement has a higher initial
setting time than o.p.c. and resists frost action
- ketter.

Stctement (ID :

Air-eatraining cement has a longer firal
sntirg time compared to o.p.c.

1X6. Statement (D) :

A merging nrode will have a uniquely
determinable Late Event Time.

Sratement (1D :

L
A me-ging node is defined as a rqiegvhere
more than one incoming activity\afro leads
i -

- * A

1CT. Statement D) : A’

Deadweight of a“structure caii be reduced by
tsing _ight weigh’jconcrete in construction.

o
« Statzment () :

.\"\.
s . . .
rfﬁ,erated concrete, Peing of light weight, is

used in R.C.C. multd-storied construction.

109.

110.

|111.

112,

108. S'ctdfment (1) : ‘ 113.
AlRixture in goncrete is an essential
ccrstituent of concrete.

Sw:teJne?t Gl :
Admixture helps in improving or modifying
specific qualities in concrete.

B-GTD2-0O-CDA (19—-A)

Statement (I} :

The failure surtace of an axially loaded mild
steel circular
cross-section is alorg a plane at 44° to the
axis of the specimen.

tension  specimen  of

Statement (ID) : .

The failure occurs on a plane of et pacimen
subjected to maxzimum shear st ess}ad mild
|

steel is relatively weak ingshear. .

Statement (1) : r r

[n pin-jointed rtlogI trussesy purlins ar: kept
sbove nodes IrLtke 10D chord ff

f‘.ta‘te#aent (I I){. E

- ' -
| The top ghord is eontinuous -hrouga the nodes

o I the tnuss.

Statergent (1) :
Rep@ated passes are needed with shzep-foot

rollezsofer optimum compaction.
Statement (ID) :

Even if optimum moistu-e ccntent is eazured,
ropeated passes iare needed to ensure right
and even distribution of mo-sture witiin the
snil volume.

Statement (1) :

Dewatering pumps for use in shallow pits are
often of nearly straight-b_ade
types.

Srtatement (II) :

centrifugal

Ceantrifugal pumps can lift water to higl. Bfts.

Statement (I) :

Crawler-mounted =xcavazor is more suitable
for excavation in scft ground.

Statement (1) :

Crawler-mounted excavator can be moved at
low speeds.
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114. St¢atement (1) :

In a project involving construction of sevaral
self-similar  multi-storey =~ houses, the
S-heduled Bar Chart is best converted :nto
Lones o7 Balance Diagram — which vet
remains a ‘Stacked’ Bar Chart.

Srateraert (ID) :

[t is necessary to ensure that no set of Lines
of Balance slope forward in time, from last
alock to first block, or top to bottom.

115. Statement (1) :

At positions of curtailment of flange plates in
a builv-up structure, web stiffeners are aiso
necessarily to be provided.

Statement (ID) :

This irproves the architectural beauty of the
structurs

.
116. Stotement (D) : |

ACN networks do not genegh;‘ have any
dumnmy links,

Stctemzent (ID) : - &

Lirks 2Xpress ac{ivityi # dependencies

exhaustively and {:ompletely.
¥4
117. 4 S atement (1) : - H\"
‘Lift’ ard ‘lead’, evén if wherever relevant, do

nat affect any aetivity duration during the
cCurge of i:npleme‘xtation of a project.

Sratement (ID) : /

Projurement of materials, particularly, is
ncermally from assigned, or designated, quarry
sites, which are glready fixed while starting
the project.

B-GTD-O-DDA,

118. Stctement (1) :

Tirme-Cost Study for & project must b=
adopted only when projezs duraticn is to b2

crashed.

Statement (II) : 1

. b
When -here are unmanageable Qstxfictions ir.
realizing a pred=termined resotirce s&ogram

Time-Cost Study m have tos rzonsider

extension of pro ect durasion as well
& J .
-
119. t?z:';hent h

F

© Activit streams along a component

o

rk-Ereakdown Structure along a sub-path

[

refer also to an
‘Woik-Bre akzown
rerticallyin segrents of adjacent sub-paths.

aux:liary

Structure c-n3sidered

Statement (1) ;

Work-Breakdown Structuras refer tc¢ a single
sub-path with a Jrograssive duration along

the activity arrovss.

120. Statement (I):

In a multi-path FERT network, the project
duratior resulting from the critical path
always l.as a 50% probabilizy of completion by
that duration.

Statement (1) :

“he expected throvgh-path duration togezhar
with 3-t:mes the standard deviation of that
expected duratior must be considered for all
the patas in the natwork

(20-A)
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1. A ship has a metacentric height of
(-90 m and its period of rolling is
20 seconds. The relevant radius of
gyration 1s nearly

(8 55m
®) 75m
) 95m
@ 115m

2. A square gate, 1-5 m x 1:5 m, on one of
the vertical sides of a fully filled water
tank, has one side on the free water
surface. It is hinged on the lower
horizontal side and is held in position by
a force applied on the vertical central
line at a depth of 0-75 m below the
free surface. The right magnitude of this
force is -

(a) 500x9-81 N 4 &
(b) 600 x 9-81 N 4
{c) 750x9-81 N __\- d
(d) 1000 x 9-81 Nq.‘ A |
3. A certain water needs 4ldm treatment
to the extent {of 10 p.p.m. How much
alum, -in ‘quintals per ‘day, would be
~needed to treats10 MLD of water ?

( @) 10 7 \\

(b)y 10
@ 00 ‘
4 1000 © S

4. The gurface tension in a soap bubble of
50 mm diameter with its inside pressure -
being 25 N/m? above the atmospheric
pressure is

B-GTD-O-DDB - A : 2

(a)
(b)
(c)
(d)

-0-0312 N/m

00125 N/m
0-0156 N/

0-2 N/m

A
<

difference of 0-8 m. TherdifferesCesin
pressure measured ir. Tretres of wat?r 18

' 1
. A mercury water manometer ha§1a ‘g&\gq

twice the

@) 08 _
(b) 106 ‘{ > r
@ 005 |
F
d) 8p2 -

ere is moving in water with a
ity of 1:6 m/s. Another sphere of
ameter is placed in a wind

tupfi€l Yand tested with air which is
750 times less demse and &0 times less
viscous (dynamically) than water. The
velocity of air thzt will model dynami-
cally similar conditions is

@
)
©
@

5 m/s
20 m/s
10 m/s

40 m/s

. The flow in a river 15 1500 cumecs. A

distorted model is built with horizontal
scale of - and vertical scale of o*=-

150

The flow rate in the medel should be

(a)
(b)
()
(d

0-04 m® !
0-06 m’ !
008 m3 s!

0-10 m?® s

www.examrace.com
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3.

‘Q

10.

10 MLD water is to be chlorinated in
a clear water reservoir (CWR) with
0-8 mg/l chlorine dose with providing
contact time of 40 minutes. The required
CWR capacity is nearly

(@) 220 m°
(b). 280 m’
(c) 28 m’
@ 22m’

. The head over a V-notch ét the end

of a channel is 75 cm. If an error of
0-15 cm is possible in the measurement
of the head, then the percentage error in
computing the discharge is -

(a) 025
(®) 05
() 075

@ 10

. 4
At a hydraulic jump, the deﬁi‘at its
two sides are 0-3 m and 12 m. The
head loss in the jump is ™

(@ 1'0m <
® osm (7
(© 0-5m |
@ 0-45Mhd

. Field observa or:;\ are carrnied out to

assess the discharge of a river. Measure-
ments are taken in a 2000 m straight

™ weact. Slope tlapproximately 1 in 4000.

Bed slope is determinable to a possible
accuracy of 0-4 cm; wetted perimeter is

terninable within 4% of possible error;
and_sectional area within 6% of possi-
bleferror. Using Chezy’s equation, the
assessed discharge will be accurate to
within

12,

14.

() 9-6%
(b) 10-8%
() 11-4%
@ 12:7%

Consider the fol owing statements in
respect of cast iren pipes err‘ﬂby;:d for
water supply = / ,
i
1. Easy to make j(:!ipts : ,
2. Strong and durable r

3. Corrosioxn reststant {

4. Long lfe- o f

‘{V}fibh of ‘the Lbove statements are

cortedt ?

(a) I, 2 and 3'only

b) J1, 3 and 4 only
2, 3 and 4 only

(d)dy27 3 and 4

13. In turbulent flows through rough pipes,

the ratio of th= maximum velocity to the
mean velocity is

(a) 2
® %
(¢) 11

(d) Dependent on the friction factor

Two reservoirs are connected by two
pipes P and (. Th2 pipes have the same

diameter and length and are placed in

parallel. If the friction factor of P is 9
times that of J, then the discharge in P
to that in Q s

(a) 05

(b) 045
(c) 033
(d) 027

A - B-GTD-O-DDB
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15.

16.

17,

A sludge had 100 m® volume when its
moisture content was 95%. What would

be 'ts volume if its moisture content
charged to 90% ?

(@ 200 m?

(b) 50 m?

() 947 m’

(d 1055 m’

The Sludge Volume Index for mixed
liquor having suspended solids concentra-
tion or 2000 mg// and showing a settled

volum= of 200 ml from a one litre
sample would be '

(a €
(b) 1000
(c) 1M

@ 10

The number of impellers required fo a*k
multistage pump to lift 4500 litre$¥mintite
against a total head 190 m at aspee of
750 rpm with specific speed not to
exceed 700 is L i

@ 6 ‘{ | 2%
®) 8 [ {
© 10 Uy

@ 12 P

. A hydraulic turfine has an output of

6000: kW when it works under a head of
25.m and runsjat 100 rpm. Then the
type of turpine bised is

(@) Pelton whéfcrel
(%), Francic

(c) Kra'lplan

(d Propeller

B-GTD-O-DDB — A 4

19.

20.

21.

"The velocity heacs of water at the inlet

and outlet sections of a draft tube are
3-0 m and 0-20 m, respectively. The
frictional and othzr losses in the drafi

tube are 0-4 m. What is the efficiency
of the draft tube ?

@) 15% P
®) 67% ¢

©) 86% % s

<
f &

(A 92% f '

Consider the 4fgllowing¥ Statements
regarding valvesin,a pipe lirfé :
1 ﬂ\long piwe lir‘as, air will accumu-
late, in the low point of the line and
| will interfere with the flow.

. Prgssure re'ief alves are used in
pipe lines where pressure may

Jafcrease beyond the maximum
ennisséﬂSle pressure.

= :

S.rﬁ;n-retum valvzs prevent water
flowing back, i.e. in the opposite
direction.

Which of the zbove statements are
correct ?

(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d 1,2 and 3

A 4-hour rainfall in a catchment of
250 km’ produces rainfall depths of
6:2 cm and 5 cm in su:zcessive 2-hour
unit periods. Assurring the ¢ index of
the soil to be 12 ¢m/hour, the runoff
volume is

(a) 1-6 ha-m
(b) 16 ha-m
(¢) 160 ha-m

(d 1600 ha-m
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22,

24.

25.

Return Period Refers to

(a) The Probability of Exceedance of
an event

(b) The Probability of Non-Exceedance
of an event

(c) The Inverse of the Probability of
Exceedance of an event

(d) The Inverse of the Probability of
Non-Exceedance of an event

. Orographic rain occurs when the air is

coo_ed sufficiently as a result of

(a) lifting due to flow over a mountain
barrier ‘

(b) relative movement of two large air
masses ‘

(c) violent upthrow of air arising from
localized heating

(d) cyclonic conditions ‘ L
Y.
A Double-Mass-Curve Anal'sls iStuseful
in B N
(a) Consistency Analxsis
gy
(b) Frequency Ar{alysi"s \
(©) StorageiComputati(!h Analysis
(d) Guessing missing’ data in cases of

non-homogeneous terrain
a e

Consider the“’vllowing steps which are
involved in ariving at a unit hydrograph :

" 1. Separatipn of base flow

2. Estimatj.ng the surface runoff in
volume

»3. Estimating the surface runoff in
depth

4. Dividing surface runoff ordinate
oy depth of runoff

Which is the carrect sequence of these
steps ?

(a) 4,3,2and 1
(b) 1,2,3 and 4
(c) 4,2, 3and 1 1
(d 1,3, 2and 4 ..-r‘

|
L1 /1
26. Probability of a 10-year flood 1o gccur
at least once in the next 5 years"is

@) 35%.. A/ y v

¢
(b 40% (
(c)# 50%

<
f &

| @ b5%
| 27.\\3— rve Hydrogreph is the hydrzgrapa
@) progxfcing 1 cm of runoff over the

((" Basin
) of flow from a 1 cm intensity rain

of infinite duration
(c) having a vohume of 1 cm®
(d) of the total storm duratior. in any
single storm rainfall
28. Surface Runoff represerts tle total

water

(a) flowing in surface channels after
the rainfall

(b) obtained after deducting from
rainfall water what Las infiltrated
and/or evaporated, from ti toia.
rainfall

(c) excluding the base flow in surface
channels afte- the rainfall

(d) flown: (or 1lowing) throu:h all
channels over a specified oeriod
of time

5 A - B-GTD-O-DDB
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29. Consumptive Use refers to the loss of

water as a result of
(a)
(b)
©)
(d)

Evaporation and Transpiration
Crop Water Requirement
Evaporation and Infiltration

Evaporation and Transpiration from
the cropped area

30. In a unform semi-infinite aquifer, the
dependable discharge of a lone circular
open well is increased most easily by

(@)
(b)

mcreasing the diameter

kerb
(c)
(d

deepening the well

provid:ng coarser screening filter

2

31. In a ski-jump bucket prov1de!i kin an
overflow sp.llway, the lip angle s 30°,
and the actual velocm‘y of flow entering
the bucket i1s 30 m/s¢ The maximum
vertical height attalne(i by t g trajectory
of the jet, measuted above the lip of the
buéket, is neqsly‘

-((aj 45 m 'I‘x\ -

tb) 35m
®) 22 m ‘
@ 11m /

32, The '-di?oharge capacity required at the
outlet to irrigate 3000 ha of sugarcane
having a kor depth of 173 mm and a
«or period cf 30 days is

B-GTD-O-DDB - A

making it into one with a square.

%

33.

35.

@

2.0 m/s
() 10 m%/s
(c)

(d)

29 m’/s

0-20 m*/s

’ 1'\_
By comsidering the chamnel inde{‘ sy
the setting of an orifice type fFrigati n,

outlet tc have proporﬁonéib'ty 13 . f

(a) 090 - |
® 067« A @
(c)40%80 L (¢

a) of5 ‘

. What isfthe strainer lergth required for

a dgepftute well giving a Jischarge of
8 litrgS per second ? Assime permissible
entrancg yel@cCity of 2 cm/second. It is
desfo have the strairer of slot sizes
20 x 0-2 mm with muraber of slots
pergem length of the streiner as 100.

() 8 m

"(b) Im
(¢) 12m
(d 10m

-The population of a city in the yzar 2000
~was 82,300. If average per cent increase

in population per decade is 33%, the
population of the city in the year 2020

estimated geometrical increase will nearly
be

(a) 1,00,000
() 1,25,000
© 1,50,000
@ 1,75,000
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6.

37.

3¢,

The different actions that take place in

Which of tte - above statzmenzs are

anaerobic decomposition process are correct ? . ‘
1. Alkaline fermentation (@) 1,2 and 3
2. Acid fermentation | () 1,2 and 4
3. Acid regression :
) (c) 2,3 and 4 1
4. Methane formation : r‘ X
V/hat 1s the correct sequence of these (d) 1,3 and 4 = Y,

~actions (from earlier to later) ?

{a)

4,3, 1and 2

39. How manyv kg of

L\ YA

aching powgder is

needed per dav to_chlorinate 4 MLD of

b)
9]
(©)

2,3, 1and 4
4,1, 3 and 2
2, 1,73 and 4
What is the rapid sand filter surface
area required for filtering of 10 MLD

water assuming a filtration rate of |
100,000 //m?/day ?

(a) 100 m?
(® 10 m?
()
(dr

1a)

“4
@

I m?

\‘\
1000 m? .--‘

40.
Consider the fo’Ho&iﬁg statements in

respect of slow fand'filter and rapid
sand filter .

1. Theiwlo filters «differ in respect
of thél standards regarding non-
uniforms
filtering

2 The twg filters do not differ in
respect jof the effective size of the
sand us}:d in them. '

(2)
3 The two filters differ in respect
of their respective under-drainage )
- system. '
r (©
4 The two filters differ in respect
of their respective rate of filtration. (d)

1.

h“ogthe sand used in their 2.
edia.

water so tha-, after @0¥ ranutes of
contact, there: remains resid.aal chlo-ine .
L 5§ 025 nfg
“hlorine demand of 1-25 mg. s, and -hat
e
| available chlorine.

/1. “The input water has a

leaching' _powder has only 25%

8 kg

20?};

f;-54 kg

66 kg

Which of the following help » prevant
water pollution due to land-Jisposal of
‘waste ?

Proper comsolidation or waste to
reduce pore space and pzrmeability

Disposal over impervious strata

. Layer of impervious so:l on the

top and the sides of the depositzd
solid waste

1 and 2 ony
] and 3 ony
1, 2 and 3

2 and 3 only

A - B-GTD-O-DDB
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41. Consider the following statements in
respect of electrostatic precipitators :

1. Power requirement is very small
compared to other air pollution
control devices and so they are
cheaper to perform than other
devices.

b

Cen handle both gases and mists
for high volume flow.

-

[

Very small particles can be col-
lected, either wet or dry.

Which of the above statements are
correct ?

(a) 1 &end 2 only

'(3)- 2 and 3 only

%

() 1 and 3 only -
V4

(d) 1,2 and 3
< '8

42, Consider the followiné staté%fents :

\

1 Ammoma mtrogen iS.a measure of

e mtr)gen esent as’ ammonium

" hydroxide monlum salts. It

( . will  progre§siv y decrease as
sewage gets treated.

27" Organic nitfogen is the total nitro-
genous matfer in sewage excepting
that present as ammonia nitrogen,

itrites ‘and nitrates. It becomes

"‘arrimonia n anaerobic decomposition
and nitrites or nitrates in aerobic
deccmposition.

B-GTD-O-DDB - A

Which of the abovs statements is/are
correct ?

(a) 1 only
(b) Both 1 and 2
-{c) 2 only
(d) Neither 1 nor 2 ..-(1 . |
| oV,
43. What is the required ;r lan' size of fa
square sedimentation tank (as the primary
sedimentation tank n sewagell trPatment)
given that its effective depth i£3 m, and
the flow rate is'40 MLD with admissible
urfacedoading of 100,000 //m*/day ?

(a 23-§m x 23-5 m

44. Consider the following statements related
to ozone :

1. Tropospheric ozoae is harmful
2. Stratospheric 0zone is beneticial

3. During prevalence of photochemical .
smog, O, is formed

Which of the abovs statements are
correct ?

(@) 1,2 and 3
(b) 1 and 2 only
(¢) 1 and 3 only

(d) 2 and 3 only
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45. Consider the following statements related Which of the above statements a-e
to moise : correct ?

1, 2 and 3 oni
1. The range of sound power and (@ 1,2 and 3 only

sound pressures produced is from ' ®) 1,2, 3 and 4

0-0002 u bars to 10000 u bars.
" (¢) 2,3 and 4 only

1
2. Human ears do not respond linearly (d 1,2 and 4 cnly (1
to increase in sound pressures. . - / ; |

<
f &

47. A soil deposit has a goid ratio of f1-0.
If the void ratio is. reduced, b 0-60
by compactiony tae percentage ‘solume

3. Regular exposure to moderate noise
makes the human ear more resis-

tant to occasional exposures of loss is < _ p r
high-intensity noise. _ )
@ 0% | it
Which of the above statements are () ; %
correct ?
) 30%
(a) 1 and 2 only & 7/40%
=
(b) 1 and 3 only X & 48. T}E-speciﬁc gravty of a soil sampie
1s 2-7 and its void ratio is 0-945. When
() Zand 3 only | (‘ it'1s fully saturated. the moisture content
\ i of the soil will be
(d 1,2 and 3 -
' (@) 25%
- _ N
46. Consider the follo()vingj statements in (b) 30%
respect of e'ffect of airi pollutants on (€) 35%
vegetetion :
v4 @ 40%

" 1. Necrosis sefers to killing of tissue
( ‘"5\‘ 49. If the co-efficient of permeability is

2. Calorosis tefers to loss or reduction doubled and the co-efficient of vo.ume
" of green plant pigment compressibility is simultaneously ha'ved,
- T : ) the co-efficient of ccnsolidation

3. Leaf absgission refers to the drop- (a) increases by 2 ‘imes
ping of'leaves
{b) decreases by 2 tirmes

4 Weaf epinasty refers to a downward (c) increases by 4 times
curvature of a leaf due to a higher
ratz of growth on the upper surface ' (d) decreases by 4 times
9 A - B-GTD-0O-DDB
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50. Consider the following statements :

Lime stabilization of soil leads to

1. Decrease in shrinkage limit

[

Increase in plastic limit

(7%

. Decrease in liquid limit

~

Flocculation of clay pafticles

‘Which of the above statements are
- correct ?7

va} 1,2 and 3
by 1, 2 and 4

‘cy 1,3 and 4

’

d)y 2,3 and 4 : '
d AN «
|

51. Arrangs the following soils wﬁl‘res ect
0 increasing order of realizablé friction
-ano : Y

. - 5K
* &
l. Loose gravel ﬁll( (
2. Sands or %avels
( - Clay sand h\:es and silts
4. Clays and
@123 an44
/
4,2, 3 and 1
(c) K£3,2and 4

(d) 4,3,2and 1

B-GTD-O-DDB - A - 10

52. In a 7 m thick soil straum, with its initial
void ratio of 040G, the void ratio
decreases to 0-30 waen the -zffective
pressure on the stratum is increased by
1-0 kg/cm®. The consclidation settlement
of the stratum will te

1
(a) S cm i
€
(b) 50 cm " - /1 '
(c) 100 cm r r
. - ’ - J JI
d) 150 F
(d) cm _ .

)
53. foo{n}xg 1 m‘x L m in size rasis on the
surface f an infinite layer ot coil. It is
s Jecte to a load of 600 kIN. What is
the immediate settleTent of the soil by
co sidgring Eu = 2-( MPa, N = 0-5 and
ce factor =0957?

(a) ff-?mm

() /25-5 mm

(¢) 275 mm
(d) 30-0 mm

54. A stratum of soil consists of three layers
of equal thickness. Tae permeability of
both the top and the bottom layers is
10 c¢m/s; and that of the middle layer
is 107 cm/s; then the value of the

horizontal coefficien: >f permeability for
the entire composite ¢f the scil layers 1s

(@) 2x10™* cm/s
(b) 3 x10™* cm/s

(c) 4x107* cm/s

(d 5x10 cm/s
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56.

—

Comsider the following statements 57. In a triaxial compression test, the major
regarding the overflow rate of a sedi- principal stress was 9C kPa and the
mertation tank : ' minor principal strzss was 30 kPa, at

failure. The pore pressure at feilure was
observed to be 1) kPa. The tangent of
the angle of sheerir2 resistance of the

1. Temperature of water affects the
overflow rate

2. Size of particle intended to be sandy soil that was “ested was
removed does not affect the (a) 1 y,
overflow rate 2 .

€

’ : L b 1 '
3. Density of particle intended to be ®) 3 \ / ’
"‘removed affects the overtlow rate (c) % r F
Which of the above statements are @ 3 ; - g "
correc: ? 4 . 5 b
’ L
(a) 1 and 3 enly 58. A-cyﬁpdricalﬁoil ec:men of saturated

clay, 3»50 cm diameter znd 3 cm length,
(b) 1 and 2 only y -

‘¢) 2 and 3 only testing mac}_xine. The :C.pec_’men failed
vertical loac or 50 kg together

(d) 1,2 and 3 accompanyirg additicnal defor-
mation of 8 mim. What i3 the unconfined
compiessive strength of tais ciay ?

‘ N t\ (@)1 467 kg/cm?
N
gk | (b) 50 kg/cm?
T \ __“ ©) 55 kg/em?
e‘ ; ; (d) 60 kg/em?
L & -
A o Bi\ £ §9. Consider the following stasements related
v 4 Y { to the properties of a 3ocd quality soil
190 § 10094 : sample :
iy Bl 1. Area ratio should »e ‘ow
. “
g Y 2. Cutting edge should t-2 thick

The wvirgin co r&smn curve for a ) )

particular :oil isffas shown in the above 3. Inside clearance should be high

ifigure on tae standard graphical format. 4. Outside clearance saoild be low

The compressicTn index of the soil is Which of the above stc:emeats zre

) 03 } correct ?
2 (a) 1 and 2
= (b) 2 and 3
(¢ @ (¢) 2 and 4
d ¢o (d 1 and 4

11 A - B-5TD-O-DDB
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60. Ccnsider the following statements

61. The -ime taken to ‘;onst

(

regarding biochemical oxygen demand

{(BOD) of river water :

1. The BOD rate constant varies with
river ‘water temperature

o

The BOD rate constant does not
depend on the BOD of the river
water

The BOD rate constant is often
different for different river waters

LWR]

4. The BOD rate constant cannot be
determined in a laboratory

Which of the above statements are
correct ?

(@ 1 and 4

(b) 1 and 3 ii
(¢) 2 and 3 ‘:‘

{d 2 and 4
< A
Fl
was from April 1992 to, September 1993.
In September| 1996, the average settle-
ment was folind to be 5-16 cm. If the
“ultimate setti x'e‘ﬂi is estimated to be
s

25 cra, then t ttlement in January
1997 would haye been

“@ 6 cm ‘
) 7em S
© g8 om
@ 9 cm

B-GTD-O-DDB - A

E‘)ct a building

62. Consider the follcwing statemarts :

1.

The proportioniag of footing in sand
1s morz ofien zovemed by settle-
ment rather than by bearir g capacity.

The pressurz sulb profiles under a
strip footirg form as r?.)-a"xmially
imaginable tulbs under itsilength.

% L]

. Friction piles re also ee}lled

‘floating piles’

L

Which of<the. “above statérents are

_cgrfst ? ‘ ( ;

-~

" (a) 4)2 and 3
| b
) ¥ and 2 only

(€Y 1 and 3 only

=
(dr-2 and 3 only

63. Wtich of the fo.lowing facto-s affect
the bearing cepacity of cohesive soils ?

1.

(@)
(b)
()

(d)

Density ¢f the soil

Angle of shezrng resistance of the
soil

. Depth of the —cting

Width of ~he footing
1,2 and 3 ony
i, 2 aﬁd < only
2, 3 and 4 only

1, 2,3 and 4
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64. Consider the following statements :

1. The required yield of a retaining
wall to reach equilibrium in the
active case is less than for the
passive case.

2. Tke active pressure caused by a

coaesionless backfill on a smooth

vertical retaining wall may be
recuced by compacting the backfill.

3. Given a choice, one should prefer a
cot.esive soil for a backfill vis-a-vis
a non-cohesive soil.

Which of the above statements are
correct ?

(a) 1, Z and 3 only
(® 1 and 2 only

{c) 1 and 3 only _
“4
‘d) 2 ard 3 only <

Yy

65. Consider the following sfatements :

Problems regarding }:pur_ldations to be
censtructed In ex ansiv_ soils are solved
by { ‘

|._ReSoding to light foundation pres-

- sure
2. Using under-reamed piles for light
loads |
" 3. Making the structure rigid enough
so that settlement and uplift would
not atfect them

4  Providing a well-designed basement
with the foundation below the
neutra. point

13

66. Which of the followirlg t:sts ar

Which of the above stazements are
correct ?

(a) 1 and 2
(b) 2 and 4
(c) 1and 3
(d 2and 3

(‘f

Sbntlal
for designing a fofindation on” xpan-
sive soils ? - |

1. Swe}hng pressme tf?t
“Q Free gwe 1; test

3 Estlmatlon of different.al free swell

4} Shrinkage limit tes:

@ 1, 2 and 3 only

b *l,fand 4 only
(c) 1,2,3 and 4

£ (d) 2,3 and 4 only

67. Consider the fo lowing sta=ments :

The general principles of surveying are
1. To work from part & vhole

2. To locate a new statson Jy meas-
urements from at .east two fixed
reference pynts alreedy established
and/or idenifiable

Which of the ztove statements is/are
correct ?

(a) 1 only

(b) 2 only

{c) Both 1 and Z
id). Neither 1 nor 2

A - B-GTD-O-DDB
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68. Consider the following statements : 71. In a levelling survey, the summation of
S all backsights and the st mmation of all
foresights are 7-475 1 and 7-395 m,
respectively. The reduced leve. of the

1. Dynamic resistance of a soil is
not much different from its static

resistance initial benchmark is 100-000 m. The

*2. The most comprehensive pile driving reduced level of the las: poin: whare |
formula is Hiley’s formula the staff is held will be .

. “

3. Pile driving. formulae are more (a) 100-000 m , (“ 4V
useful if the subsoil consists of ‘ == F A\
coarse grained soils = (b) 100-080 m 1 / L

Which qof the above statements are (© 107395 m ..-r \ F
correct ’ g "

(3) 1 and 2 only @, 107475 m*,_ 4 F

(b) 1 and 3 only Y 5 f _

_ onsider | the following statemerits
(c) 2 ani 3 only * / regarding excreta disposa’ ‘withcut wzser

@ 1,2 and 3

rivy is a piz ia the groumd

1t.

is 50° and of line BC is 120°. The

0

Jeflection angle at B from AB to BC i\ & r
. - : 2. Bore-Hole Latrines 3 nct cavse
a) 30° - ]
a) \ ? ‘nuisance due to flies and odour.
b) 70° )
o . _ ' 3. Aqua-Privy works on the same
tc) 10 < 24 » principle as a septic tank.
() 120° ' ( N

il { 4. In the context of a Bore-Hck

70. "he levelling staff held at a distance Latrine, a pit Ot.‘ abont 30 om 6
of 200 m is ‘ﬂeé" at 454 m with the 40 cm diameter is dug to a depta

" bubble out of ceutre by 2 divisions of 4 mto 8 m.
towards the observer. Ifithe sensitiveness
cf the bubble is 25 secs/division, and
lydivision = 2 mm, then actual staff

Which of the above statements a-e
correct ?

rzading must have1 been

(a) 1,2 and 3 only -

) 145 m )
(b) 2 and 4 only
{b) 92 m ’
ic) ISAI"m () 1, 3 and 4 only
(@) 462m d 1,2, 3 and 4
B-GTD-O-DDB — A 14
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73. Whch of the following minor instru-
merts are used for setting out right
angles in chain surveying ?

1. Cross staff
2. Optical square
3. Prism square

4. Auto level

(a) 1 and 2 only
b) 2 and 3 only
(¢) {,2and 3
(d) 2, 3 and 4 only
74. Regarding a Prismatic Compass, which
one of the following statements 1is
correct 7
P,
(a) The object is sighted first.f The
de of

observer then moves t(\t e
the object vane to take'the reading

(b)

Sighting and reading are done simul-
taneously { %

Tae readings are ta-xken from the
north“e%i

The co ha“si‘ has an edge bar
reedle

75. AVith regard fo Trigonometric Levelling,

which one 01? the following statements
is correct at Ats simplest applications ?

{©)

(@

) Determination of the elevations of

I stations is based on the observed
vertical angles and the horizontal
distances '

15

(b) Determinaticn of the horzontal
distances is based on the observed
vertical anglzs

(c) Determination of the vertical angles
is based on the osse-ved horizontal

distances "
-

Determination of the ﬁ:rii) tal
distances is basecqom the obgfryed
vertical angles a'ad the measfred
elevations S . _

(d)

‘! ut
o &
76. Consider the{ following stakgments :

{
1.The componsrt of the distance
' tween two points mesasured i the
orth-south” d:rection is called the
atitude of the line, between the
points

""The component of the distance
. between two poirts measured in the
east-west directior. is called the

departure of the line, between the
points

.|

3. The latitude is considered as posi-
tive- when reckoned southward

4. The departure is considered as
negative when reckoned westward

Which of the above statements are
correct ?

(a) 1,2 and 3 only
(b) 2, 3 and 4 only
(¢) 1, 2 and 4 only
() 1,2,3and 4

A — B-GTD-O-DD3B
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77. For minor adjustments of horizontal
angies measured using a theodolite, the
tangential screw is adjusted after

(a) both the plates are unclamped

(b) the lower plate is clamped and the
upper plate is unclamped

(c) tae upper plate is clamped and the
lower plate is unclamped

(d) both the plates are clamped

78. Consider the following statements

regarding ecology :

. Climax ecosystem is a stage in the
evolution of an ecosystem, at which
all the species are in dynamic
ecuilibrium among themselves as
also with the environment.

o

Ecological niche means all t&
physical, chemical and blcg
factors that a species F
order to live and reprodu £x1st

3. Edge effect refers to sthe presence
of rich and uniqu blo‘].oglcal diver-
sitv found in an fcotox‘g

Which of the {abovc statements are
correct? ¥ 4
- Y -

‘.q
((a) 1, 2 and 3

(® 1 a1d 2 only

-*-—

(é) 1 and 3 onl

( 2and30n

79. For bélter accuracy in measuring and
plotting tae sides of a triangle by triangu-
lation, thz angles of the triangle

B-GTD-O-DDB - A 16

(a) should not be more than 30°

(b) should not be less than 30° or more
than 120°

(c) are not restrictec n magnitude

(d) should not be less thar. 120c

€.

80. To uniquely determine the ,pdSitio cf '
the user using GPS, one needs. r;
receive signals fror at least
() 1 satellite 4 | fr"

’ L
®) lsatellite‘. E
(c) 3%atellites
|

(d) 4 satellites

81. W one of the fol owing Remote
Sensing__Systems empioys only one
detef(-)% ?

(a) / Scanning
(b) Framing
(c) * Electromagnetic spectrum

(d) Al of the above

82. The maximum sup:relevaticn to be

provided on a road curve is 1 in 13. If
the rate of change of suderelevation is
specified as 1 in 120 and the road width
is 10 m, then the minrmura length of the
transition curve on each end will be

() 120m
() 100 m
() 80 m
() 180m
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- 83. A four-lane divided highway, with each

carrizgeway being 7-0 m wide, is to be
constructed in a zone of high rainfall.
In this stretch, the highway has a longi-
tudinal slope of 3% and is provided a
camber of z%. What is the hydraulic
gradient on tais highway in this stretch ?

(@) 40%
(b) 3-6%
() «5%
@ 0%

. In ar area >f heavy rainfall, a State

Highway of Ligh-type bituminous surface
with four lanes (140 m wide) is to
ke coastructed. What will be the height
cf tte crown of the road relative
to the edges for a composite camber
(-.e. middle half as parabolic and the rest
as straight lires) ?

(a) 14 cm ’ > S

o T
(b) 21 cm \ {
(c) 28 cm -

'y

g

d 7 cm

85. Consider the :“)llowing statements :

(

w ;
1. Effectivédl gsress in a sand- layer
bzlow a with standing water
does not dlterfas the water level

fluctuates.

» 2. Regarding water table below the
g-ound llsirface', any rise .in the
water table causes equal changes in
both poie pressure and effective

. stress.’
F

3. Capillary saturation will cause the
effective stress to increase.

Which of the above satemenis are
correct ?

(@ 1,2 and 3

(b) 1 and 2 only
1

(1

- |
(d 1 and 3 only \ /‘
r

(c) 2 and 3 only

-

<
]

86. A descendLng \gtedier t €f 4% meets
an ascending.gtade cf 1 if =0 ahere a
vall{x curvelof lgagth 200 m is t¢ be

\
|
formgd. What will be the distasce of
the lowest point on tie vallzv curwe from
ts first tangent pom: 7

(@) J100 m
(brTI'T n{'
€ 125m

@ 118 m

87. What will be the nen-rassing sight
distance on a highway for a 3Jesign
speed of 100 kmpk when its asceading
gradient is 2% ? Assure coefficient of
friction as 0-7 and brake =TCiciency as
50%.

(@) 176 m
(b) 200 m
() 150 m
(@ 185m

17 ' A - B-GTD-O-DDB
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88. Cousider the following statements : (a) Runwax heizht

1 The ultimate bearing capacity of a (b) Decision heizht i
footing on sand increases with an ) |
increase in its width. (c) Threshold height 1

2. The settlement of the footing on (d) Runway visual range |
sand increases with increase in its - 1
width. ' 92. 'What would be the admxssibrefgra iend
) ' for a BG track when the grade Sesistance

Which of the above statements are

coupled with a 4° curve, rasistanc gfShall

|
|
i
\
L] J JI .
) 3oth I and 2 (2) 0-30% %4 1

correct 7 equal the resistance ‘due to a ang
(a) 1 only ' gradient of 1 in 200 ? \
0 ‘ aRs f
(c) 2 only ' 4 (b) 4@\-40%; N ; 1
(d Meither 1 nor 2 ' I (IC) 0-24%

@ 084%

89. The duration of green time in a traffic

signal depends on 93. I ghe layout of an MG track, the
(2) traffic density ' versine of ‘;fho_‘izortai circuler ciwve is
y megSiitéd” over a 11-8 m chowd length.
(b) treffic volume < at would be ~he radus of tte cive if
] 4 the value of the versine was 2 cm ?
{c; traffic speed ‘ /
- A (2) 900 m
(d) AL of the above -
L J (b) 800 m
- TE
90. What will be the tltoretical maximum (c) 870 m
capacity (to nearest 1 uni{s) for a single
lane of highway given that the speed of (d 850 m
the traffc sﬁrc‘m is 40 kmph ?
b~ (@) 3060 veh/las 94. What will be th»e. optimum dept.h cf
( : ballast cushion required for a BG rai-way
(b) 2860 veh/h track below the sleepers with slesre-
© | density of (M + 5) and bottorr. widta o°
.(cz. 2016 veh/i 2222 cm ?
) 2519 veh/fIr (a) 25 cm
¢1. ThE lowest height above the runway. ®) 21 em
wﬁ'érf the pilots make the decision to (c) 28 cm
continue the landing manoeuvre or to cut '
it short is called the (@ 30 cm o |
| |
B-GTD-O-DDB - A 18
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95. Which one of the following items of
hi 1l road construction does not help in
the prevention of landslides during the
monsoon season ?

(a) Breast walls
(b) Hair-pin bends
(c) Catch-water drains

(d) Retaining walls

96. The radius of a horizontal circular curve
is 480 m and design speed therein
70 xmph. What will be the equilibrium
superelevation for the pressures on the
inner and the outer wheels to be equal ?

(a) 5%

(b) 6%
L

2 Y

(©) 7%

d) 8%

97. The runway length Er arf airport located

at 450 m above MSL,{€orrected for

elevation, is 3670 m. The monthly means

of maximumijand mean daily tempera-

~tures for the%ot_tcst month of the year

' ( are 27°C and Ziyrrespectnely -What

will be the final corrected length of the

runway with cofrection incorporated also
due t tempeTture effects ?

(a) 4500 m J

) 4000 m
r
(c) 3750 m

(d) 3400 m

19

98. The magnetic az muth of ore end of a
runway is 80° measured clockyv/ise from
the magnetic not1. The other >nd of the
runway will be nimbered as

@ 16
1

(b) 24 '("':
© 26 12" s
O s R %8

o i
99.0What will petae\initial ftraffic after
censtruction, 'in_cofnmercial velicles per
dzy ¢(CVD) Zor the following data ?
|
nnual average caily traffic at last
count = 400 CVD

Rafe of traffic growth per annam = 7%

Tlf;)ad 1s prop(-s&d to be completed
_ in Z years

(@) 500
(b) 421
(c) 490
(d) 449
100. What shall be thz radius of an exit
taxiway with desizn exit speed of
90 kmph and coefficient of -mction
0-137
(a) 550 m
(b) 500 m
(c) 475 m

(d 449 m
A - B-GTD-O-DDB
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Dwections :

Ezch of the next Twenty (20) items consists
of two statements, one labelled as the
‘Statement 1)’ and the other as ‘Statement
(:’. Examine these two statements carefully
ard select the answers to these items using
ths codes given below :

Codes :

(a) Both Statement (I) and Statement -

() are individually true and State-
ment (II) is the correct explanation
of Statement (I)

(b) Both Statement (I) and Statement
() are
Statement (II) is nmot the correct
explanation of Statement (I)

(c) Statement () is true but Statement
(1) is false

(d) Statement (I) is false but Statem’mk
(H) is true ‘

101. Statement (I) : Open channel ﬂgw in a
channel, is said to be
critical when the specific
force (is maximum for a

iven discharge.

Statement (1) :"Direct integration for
- steady non-uniform flow

( ld? Bresse’s method was

veloped for very wide
-rectangular channels.

102. Statement () : 1\ moving hydraulic jump
As called a surge.

Statement (II) : The travel of a wave
" r is faster in the upper
portion than in the lower
portion in case of posi-

tive surges.

B-GTD-O-DDB - A

103. Statement (I) :

Statement (IT) :

104. Statement () :

L

Statement (IT) :

individually true but .

£

Statement (I) :

-

105.

Statement (II) :

106. Statement (I) :

Total energy line and the
hydraulic gradient line
for = pipe flow cennot
intersect each other

The vertical differences
between thes: twe lines
must equal thé ‘wf}city
head. ‘J

| L
In a recjprocating pump,
the oiston is consiiered

- |

to be moving with smple
hafmonic mgiion on the
assumption © that  the
con‘ecting rod is very
larg> compared to the
crank length.

There 1s acceleration at
the  beginning  and
retardation at the end of
each stroke.

Possitility of cavitation is
an important considera-
tior in the selection of a
turbine for a given head
and a rangs of corres-
pording specific speed.

High-speed turbines are
used for high heads.

By providing Air Vessels
on the suction and
dehvery sides of a reci-

" preceting dump, it s

Statement (II) :

20

possible to increzse the
delivery head of the
pump.

The Air Vessel termi-
naces the acceleration
head and contributes to
the outgoing discharge
becoming reasonably
steacy and uniform.
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107.

103.

110.

114.

Statement 1)

Statement (II)

Statement (I) :

Statement (I) :

. Statement (I)

Statement (II)

Staterient (I}

)

Staterrent (1)

: Flocculation 15\315 pro-

: If the soil moisture is

only slightly more than
the wilting coefficient,
the plant must expend
extra energy to obtain
the water; and hence the

plant will not grow
healthily.

: Excessive water supply

retards plant growth.

Dracontiasis is transmit-
ted by drinking contami-
nated water.

Dracontiasis can be con-
trolled by filtration of the
drinking water.

: Coagulation is the pro-

cess of charge neutra-
lization on colloids. .‘

cess to the
chargeless_gol oids nto
settleable flocs.

- L

. Th{ flow in water distri-

bution pi‘)'es takes place
due to gravity.

|
_Statement (Il’ :\ll:he flow in sewers
# takmis
gravity.

: Anaerobic digestion of

place due to

sewage is unsuitable in

/ the vicinity of a crowded

Sta?ment In

: Aerobic

locality.

digestion of
sewage is costly but is
suitable at a crowded
locality.

112. Statement (I)

Statement (IT)

113. Statement (I)

-

~Statement (I{)

| 114. ment (I)

prms
Statement an

115, Statement (I)

Statement (IT)

21

: Luty of dno umigation s

vary high.

: Losses are least in Crid

irigation.

: An alluvial channel 13

defined as 1 nnel in

waich the
ports sedrnent
same physical char t=r—

istice_as the matenal ir.

; the wettqd gsurface of
. the channele
’ I.

:Tl:,is ensures that the

channel cross-section and
the caannel slope do not
change.

: Th= =xcavation of side

slope of =zm irrigation
canal for clayey type of
soil should be made at
1:1 (ie. 1 horizontal 1o
1 vertical) which s
takzn as nearly equal to
the angle of internal
friction of tke soil.

: The angle of internal

friction repessents the
statle slope when thz
excavated soil, or soil in
loose conditions, assumes
when dumped in situ.

: Composting 15 basically

a trzatment method for
inorzanic waste from a
community.

: In th= incinerat:on methoc

of refuse disoosal, the
refuse is burnt off and the
volume is much reduced.
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116. S-atement (I)

Stetement (1) :

117. Statement (I)

Stazement (I1I)

: Gases

are  normally
formless fluids and can be
changed to liquid or solid
states by change of tem-
perature and pressure.

Smog refers to the
occurrence of a heavy,
cloudy, hazy floating

layer in the atmosphere

formed by a mixture of-

smoke,
mist.

dust, fog and

: The specific speed (Ng)

of a centrifugal pump
is defined as the speed
(in rpm) at which it
works most efficiently.

: The specific speed is a

characteristic of pumps

that can be used as\a'

basis for companng
performance (i
fugal pumps. ¥ A

B-GTD-3-DDB - A
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118. Statement (D)

Statement (II)

119. Statement (I) :

: Increase in

: Permanert lowering of

grouad wate- iable
results ir settlement of
foundations.

effe-tive
stress does not resuit in

settlemen: of stz .1’.@ "
L |

Boussinesg eqi'_"atio?/ 1\§

not sma?e for sedim
tary d

Statement (1I) Sec},lmentaryfI deposns do

k4

r
F |
20. Statement (I) :
£
" Statgment (II)

: The

not.» Iepresen'f an iso-

| tropit-cum-homogen-ous

system.

In “cohes:ve socils, the
ultimate bzaring cape:ity
1s independent of founda-
tion width.

ultimate bzaring
capacity o- cohesive 01§
increeses  with  depth
below ground level.
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