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CIVIL ENGINEERING

SUBJECT: GEO-TECHNICAL AND FOUNDATION ENGINEERING
+ TRANSPORTATION ENGINEERING

Test-7

SOLUTIONS
01. Ans: (d) Degree of saturation,
2.65x0.2
02. Ans: (a) T 059 =89.83%
Sol: Emperical constant (C) for drop hammer
04. Ans:. (d)
=25
For single acting steam hammer = 0.25 05. Ans. (a)

It doesn’t take into account the reduce bearing

capacity of pile when in group.

Sol: Linear shrinkage

(L.)= 100[1_(\/513 200jﬂj

03. Ans: (b)
Gp If VT Lsalso T
Sol: =pysl+w)=| —% |(1+w
Pouik pd( ) (1+6J( )
06. Ans: (c)
5 ( 2.65x 1)(“ 0.2)
l+e
b 1+e-2912_ 15
e=0.59
We know % v Z Z
eS =GW 1) at liquid limit 2) at shrinkage limit 3) at dry state
(40 cm?) (25 cm’)
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Difference of volume of water in1 & 2
is=(40-25)=15cm®=15¢gm
But thisisaso equal to
(0.52 Ms—0.18 My)
(0.52-0.18) Mg=15gm
Ms=44.1 gm

07. Ans: (d)

08. Ans:. (a)
Sol: 1. Pipette method and hydrometer methods

are standard laboratory methods.
2. Meniscus correction is always positive

(+Cn).
09. Ans:. (a)
10. Ans:. (b)
Sol:
i o
— A-line
5 20t CI////K;’
©
= CL
>
Z% 10+ MH or OH
T1--- MI or
2 al CL - ML « | ol
ML oL , , ,
1 | | | |
10 20 30 40 50 60 70
— (Liquid limit)
Plasticity Chart

A-line equation is used since the soil is fine
grained
= A-line=0.73 x (w_ - 20)
=0.73x (25-20)
= 3.65%
lp = WL —WpL
=25-20=5%
lp > A-line
But
4<1,<7
.. Soil isclassified as CL-ML

11. Ans: (b)

WH

———— =W =20KkN,
FS+C)

Sol: Q, =

H=1.0x 100= 100 cm
S=5mm=0.5cm,
C = 2.5 cm for drop hammer

20x100

= S 1111 kN
6(0.5 + 2.5)
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12. Ans: (b)
Sol:
1. Structural water is held by the crystalline
structure of soil.

2. In capillary saturation zone, water is under
tension not soil.
13. Ans: (b)
Sol:
Mass of water = M, = 1624 —
=324 kg

Volume of water = 324 _ 0.324m?
1000

1300

Mass of solids = Ms=1300 kg

: 05" Jan 2018

1300

————=0.490m°
2.65x1000

V = S =
° Gp,

Volumeof airVa=1-V, - Vs
=1-0.324-0.490
=0.186 m*

14. Ans: (b)

Sol: “Capillary siphoning” causes upstream water
to flow towards down stream if the height of
impervious core is not sufficiently above the
H.F.L.
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15. Ans: (b)
Sol: K =Jw
il
ﬁ — (YW)]. Xﬁ
Ky (rw)2 Hy
Ki  Tw, y 0.75u,

K, 097y, 1

K OBy _109k,
K, 097

16. Ans:. (b)
Sol: We know
Q=k..A

5| <

Seepage velocity, V, =

V = average velocity = k.i

450cm?®
Q | 10min

A 50cm?

\Y; 45

Vg=—=
n 50x0.4
= 2.25cm/ min

17. Ans. (b)
Sol: Quick sand starts occurring at critical
gradient
. G-1
l+e
_27-1
1+0.7

c

=1
(-ig=h/z=1; h=2z)
18. Ans:. (¢)

Sol:  Radial stress (o, )= S x 03¢
2r R

= ORx % inversely proportional

19. Ans: (a)
Sol: 1. It ismore accurate than the equivalent

point load method

20. Ans. (a)
Saol: 1. In floating type, specimen is compressed
towards middle by both top and bottom
porous stones.

2. Direct measurement of permeability is

possible with fixed ring consolidometer.

21. Ans. (a)

Sol: T, - Cé:t
_TV><d2
- C

t

"

t 0.197x1
17.28x10°4

t =114 days

days

| ACE Engineering Academy >Hydcrabad|De]hi|Bhopal|Punc|Bhubaneswar| Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




ESE | GATE - 2019

LONG TERM BATCHES

EC|EE|ME|CE|CS|IN|PI

Start Early, Gain Surely

2 W)

rw.b

e

Pioneer to Dedicated Experienced Faculty
Leader Service from Central Pool
Admissions are open at all our centers H. O. : Hyderabad : Ph : 040-23234418,19,20

Bangalore Kukatpally Delhi Bhopal Pune Bhubaneswar
0341299966 | 040-6597 4465 | 9205282121 0755-2554512 | 020-25535950 | 0674-2540340

Lucknow Patna Chennai Vijayawada Vishakapatnam Tirupathi Kolkata

808199966 9308699966 | 044-42123289 | 0866-2490001 | 0891-6616001 | 0877-2244388 | 8297899966

22. Ans:. (c) S=0+(19.67 x 3) tan 30°
Sol: It is governed by plastic readjustment of soil = 34.06 KN/m?
particles not by dissipation of excess pressure Try to approximate the calculations don’t
stress on digits/decimals
23. Ans: (d)
25. Ans. (a)
24. Ans: (d) Sol: o = 45+ ¢/2 = 60° = 45 + ¢/2
Sol: S=C' + o' tan ¢/ ¢$=30°
Cohesion less soil .. C'=0 Also, oi=ostan’ar+2Ctana
= 2(kg/cm?) = 2 x C x tan 60°
o'myH =y = Gy, (1+w) = 2.7x10 (1+w) (kg/em?)
l+e 1+0.5 2 1 2
C= TG0 :ﬁkg/cm
W eS, _0.5x05 _ 0.0926
G 2.7 C = 0.577 kg/em?
y = %x1.0926 =19.67kN/m?
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26. Ans: (¢)
Sol:

1. Sliding wedge moves outward in case of

active earth pressure.

2. The critical dip surface is that for which
the wall reaction is maximum i.e. the wall
must resist the maximum lateral pressure
before it moves away from the fill in the

case of active case.

27. Ans: (d)

Sol:  Total pressure (P)=+/P? +w?
w = weight of ABC =100 kN/m
P, = active thrust on vertical face BC
=1 Ka y. H?
= 1/2 x 0.4 x 20 x 4*kN/m = 64 KN/m

. P=+/64% +100°

=118.76 kN/m

28. Ans. (a)

Sol: 1. Bulkhead is generally flexible and
composed of asingle row of partialy
embedded sheet piles with external
supports.

2. It is subjected to both active and passive
earth pressure.

29. Ans: (d)

Le

:tam_j):tanSO _279
T tani tanl2°

Sol: F=

30. Ans: (a)
Sol: ¢, =
¥sat
G+e 2.7+0.8
= =— %10
V= (1+ejy““ 18

vsa = 19.44 KN/m®

v =19.44 - 10 = 9.44 kKN/m®
9.44

= X

= 15
b 19.44
dw = 7.28°
31. Ans: (a)

Sol:
1. Taylor’s stability number gives factor of
safety with respect to cohesion only.
2. Friction circle with minimum F.O.Sis the

critica circle.

32. Ans. (a)
Sol:
1. Culmman’s method is suitable for very
steep slopes
2. Face failure, toe failures are part of slope

failures.

33. Ans: (d)

. 2

Sol: D, J(ﬂ}

y\(1+sn¢

_@(1—%300)2_@ 1
™18 1+sin30°

18 9
Dmin = 0.22 m
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1. Falureisnot sudden, it is defined by large
settlements.

2. Slight bulging is observed.

35. Ans. (a)

36. Ans:. (d)

Sol: Scale distance represents the depth
S5em=3m
_ 300
lcm=—cm
5
1cm=60cm
. Scaleis1in 60
37. Ans: (b)
Sol:
In the Meyerhof’s method effective width is
determined.
B'=B-2¢
e = u/P

38. Ans: (¢)
Sol: WhenD =0

N = 6.20 for square (or) circular footing

(D = depth of footing)

=5.14 for strip footing

0w = CN = 30 x 6.20 = 186 kN/m?

= O 180 oknym?

9~ Fos™ 3

39. Ans: (d)
Sol: For square footing

qu=13CNc+ y.D.Ng+04x v x B x Ny

40. Ans:. (d)

41. Ans. (a)

Sol: Capacity of lane, C= S%

g is effective green time
g=G+A-T_
=25+ 3 -3 =25 seconds

C= 2000><% = 833 veh/hr/lane

42. Ans. (d)

Sol: It is assumed that vehicle has only 50% brake
efficiency.
If frictional resistance between tyre and road
is more then stopping distance required will

beless

43. Ans. (a)
Sol: Work done against friction in stopping the
vehicleis
Fl=fwl
4000 =0.35x W
=11428 N
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44. Ans. (b)

Sol: Distance covered by slow moving vehicle is

Vpl

Overtakingtime T = @
T= @ =14.14 sec

Vol =15x14.14=212m

45. Ans. (c)
Sol: Radius of transition curve is infinite at
straight edge and changes to R at curve point

46. Ans: (b)

47. Ans:. (a)

Sol:

Tractive force available = T cosO
V3
2

48. Ans: (a)

49. Ans: (a)

Sol: Grade compensation 30+R or s

R
1.15% (or) 0.375%
Use minimum valuei.e. 0.375%
After grade compensation, the gradient is
=55-0.375
=5.125%

50. Ans: (€)

Sol: According to IRC standards, the length of
horizontal transition curve should not be less
than the value given by the empirical formula
for the mountainous terrain.

Transition length in case of mountainous

terrain according to empirical formulais

According to IRC standards, the length
of horizontal transition curve should not be
less than the value given by the empirica
formula for the mountainous terrain i.e. 40.5

m.

51. Ans: (b)
Sol: The equation for speed density relationship

iS A
Vi

V= 40—L><50
200

Sub Vi =40
40

V =40-——x50 =30 kmph
200
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52. Ans:. (b)
Sol:
Registration death rate can be calculated as

follows

_ Bx10000
m

R is death rate per 10000 vehicles registered

R

B is motor vehicle fatalities
m is motor vehicles registered

Fo 4000x10,000 _ 6.7
6,000,000

53. Ans. (a)

Sal: In this model speed tends to infinity when
density tends to zero so it is unable to predict
the speeds at lower densities.

54. Ans: (@)

55. Ans: (€)
Sol: Vertical compressive strain on the subgrade
is considered as a failure criteria to reduce

permanent deformation.

56. Ans: (b)
Sol: Flexible plate:
15Pa

Modulus of elasticity of soil, E, =

aisradius of the plate
o is maximum vertical deflection

P is pressure on the plate

1.5x 75x 500
ox2

0=0.25cm=25mm

110x10° =

57. Ans:. (b)
Sol: % of air voids

_ Bulk volume — Theoretica volume
Bulk volume of mix

=x100

=7.5%
58. Ans: (d)

59. Ans: (a)

Sol: Sleeper density isn+5
nisrail length, for B.G. it is12.80 m
Sleeper density=n+5=128+5

=17.8 =~ 18 deepers
. 38 .
Total number of rails =—— ~ 3rails
12.8

Total number of sleepers=3 x 18

= 54 deepers
60. Ans: (c)
Sol: Radius R = 1\2/; = 12563;13 =221m
61. Ans: (¢ 62. Ans. (b)
63. Ans. (d)

Sol:Dowel bars are usually placed across

transverse joint
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64. Ans: (d)
Sol: The paved area adjacent to terminal building

and hangers used for loading and unloading,

servicing and parking of aircraft is apron.

65. Ans: (a)
Sol: From relation of time mean and space mean
Speed
2

V, =V, +=>
Vv

S

Standard deviation =0
Vt = VS

66. Ans: (a)

67. Ans: (d)
Sol: As compared air is forced to prevent the
entry of water in “lower chamber”, it permits

excavation in dry state.

68. Ans: (d)
Sol: Compaction increases soil strength in driving
operation which in turn increase the strength

of pile.
69. Ans: (a)

70. Ans:. (b)
Sol: Cheap roads involves ground improvement
with locally available materials using

compaction.

71. Ans. (d)
Sol:
Amount of cement needed is proportional to
the surface area and thickness
. Clays and silt need more cement than
gravels
Gravel:5t010%

Silt: 7t012%
Clays:12to0 20%

Cement needed

72. Ans: (¢)

Sol: The reinforcing action is achieved by the
surface friction between the fabric and soil
fill.

The reason is correct for geogrids.

73. Ans: (d)

Sol: The stress distribution on the failure plane is
uniform as the cell pressure is maintained
constant around the soil mass.

74. Ans: (a)

75. Ans: (a)

Sal: In case of deep formations, shear strength is
mobilized/devel oped on the sides al so.
Ex. Pile foundations (floating piles)
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