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Epginesring Scrvice Examination. 7
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-

CIVIL ENGINEERING

Paper 1
(Conventional)

Time Allowed : Thice Hourx

LM/aTwaLzm Marks : 200

INSTRUCNUIGNS
Candidates should attempt any FIVE questions.

The number of inarks carried by each
subdivision of a guestion is indicated at the end
ot the subdivision. .
The total weher of marks for each question
will be 44. '

Wherever a question is attempied, all its
subdivisions are to be attemipted.

Notations used are standard and will have their -
usual meanings.

Assmume suitable daia, if found necessary, and
indicate them clearly. Newton may be converted
to kgf using the relation 1 kilonewton

(¥ kN) =100 kgf; if found necessary.

Answers must be written in ENGLISH,
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1. @ @
(i1)
(iii)
. (b) - (i)
(i)

Draw a sketch showing the typical
creep strain-time curve under uniaxial.
compression for concrete. 4

Draw a neat sketch of macrostructure of
eX0genous tree. ' 3

Draw neat sketches showing various
types of shakes. 3

Why is seasoning ot timber required ?
List out the methods of seasoning, 4

Write briefly on the compaosition and
properties of refractory bricks. %)

RS

(c) Briefly describe the admixtures generally used
in conercte and the properties they impart to
the concreta, _ 10

@ o

(ii)

A-FTF-1-DFA

Give a detailed account of the cylinder
splitting test of concrete. . &

What are the limitations of the above test
in evaluating the real tensile strength of

concrete. 2

2 (Contd.)
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2.

(a}

e

A '

1m - »> 20 mm = 20 mm

D5 m 0-5 m +6I.:N

L m Hﬁuiﬂmrﬁxldmm
%. C R _ 1
u«:m”/\ 02 4
T 6 kN
1 m |
o - 20 mn = 20 mm
5 kM

A stepped vertical steel bar ABCD is fixed
at the top end A. Each segment of the bar
AB, BRC und CD is 1 m long and has cross-
sections 20 mm x 20 mim, 10 mm x 10 mm and
20 1 % 20 mm respectively. A 5 kN load is
applied directly at D and 6 kN loads are applied
on, the levers attached o the stepped bar at
3 and C as shown in the above figure. Find the
vertical displacement of [ and the change in
volume of the bar. -

E =2 x 10° MPa and Poisson’s ratic 4 = (0-25,
Connections between the levers and bar at
B and C are hinged. ’ _ 15

. A-FTF-J-DFA 3 - (Contd.)
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(b)

(c)

A caniilever beam with circular cross-section of
radius 100 mmr is subjected to a umfurml}'
distributed load over the entire span. It is given

‘that the deflected shape of the beam has a

maximum curvature of 1-:018592 % 1076 mm-—.

and a maximum shear force of 1 kN. Find the

intensity of loading on the beam and its span.
E=2x 10° MPa. 10

A solid circular shaft of diameter 50 mm is
subjected to pure bending of 3-5 kN-m. Find
the maximum twisting moment that can be
applied on this shaft such that the material of
the shaft does not yield. Use Tresca’s theory
(maximum shear stress theory) of failure. The

yield stress of thie material in unmxlal tension

is 400 N/mm?. 15

A uniformly distributed load of 2000 kg/m,

6 m long crosses over a girder simply supported
at ends over a span of 10 m from left to right.
Calculate maximum bending moment in the
girder at a point 4-5 1 from left hand end using

. mfluence lines. . . 20

A-FTF-J-DFA | 4 (Contd.)
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(b)

600 kgf/m

+

A portal frame ABCDEF with inclined legs

has hvinges at B, D and E .as shown in
the above figure. Joint at C is maonolithic.
Supports at A and F are fixed. Calculate all
components of reactions. 20

A-FTF-J-DFA il 5 : {(Contd.)

www.studentsuvidha.in



studentsuvidha.in/
studentsuvidha.in/
studentsuvidha.in/

o 7 unit length

4 ) - R o« ) A
= | Z

i ) 57 =

J— .L A L ;{/

A stepped beam ABC, simply supported at A
- and fixed at C as shown in the abeve figure
carries a uniformly distributed load of 1atensity
‘w’ per unit length over BC. Determine the
vertical reaction at A using moment area or
energy method. 20

(b) 6t

7*_3. ok .

AW

All the members of steel truss shown. in the
above figure are pin-jointed and have same area
of cross-section. !

Calculate the wvertical and hon:rnntal com-
ponents of the reactions at A and B. 20

A-FTF-J-DFA 6 (Contd.)

www.studentsuvidha.in



studentsuvidha.in/
studentsuvidha.in/
studentsuvidha.in/

5.. (a) An unegual angle section 200 mm x 150 mm x
15 mm 15 1o be used in 2 truss as a strut of
length 4.5 m."The cross-sectional prnpemes of

.the section are as follows :

Area of cross-section = SDZS mm?Z2

—le(}?rmn"' L. =97 10% mm?3;

x.x > Ty .
- l,,=—83x 10° mm#*

~using the table of permissible compressive
stresses given below, determine the safe load on
the membaer.

Slenderness|100 {110|120[120} 140 1501 160|170 | 180
Rario | ’

Permissible
compres- (80 (72 | 64 | 57151 145 |41 | 37| 33
Sive SLress :

MPa

. 20

(b) A mld steei T section has the follewing cross-
sectional dimensions - -

Total depth = 200 mm

wiath of flange = 120 mm

Thickness of flange = 20 mum

Thickness of web = 20 mm

If the yield stress, o = 250 MPa determine
the plastic moment capacity of the section,

Also calculate the shape factor for the section.
20

A-FTF-J-DFA 7 {Contd.)
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| 6. (a)

All dimensions
Arc i mm

d= 35

NA

D =400

e e e @ |

e— —— 5 =300 ——m

A reinforced concrete beam of rectangular
crosg-section (600 mm x 300 mm) is shown in
the uabove figure. Assume M20 grade con-
crete and F, 413 grade steel. Permissible
compressive stress of concrete in bending
G rpe = 170 MPa for M20 concrete.

Comipute the maximum stresses in concrete and
steel when a moment of 50 kINm is applied to
the cross-secuoon. 25

A-FTE-J-DFA g - (Contd.)
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(b)

7. (a)

. P, g per unil length
LU UL b ER BB LY 4303000 bEEL IRy

1
|
1
|

e
—

}..._

!

B =

T | per

T

> - -0-

I
b
2

A simply supported high sirength concrete
beam of rectangular cross-section (b x D),
shown in the above figure. supports uniformly
distributed dead and live loads of intensitiés

p and g per unit leagih respectively. The beam

15 prestressed by a straight tendon catrying a
prestressing torce P at an eccentricity e. Show
clearly and mneatly the stress distributions,
through the beam  depth, due to eccentric
presoessing, dead and live loads at a cross-
section where maximum stresses occur. 15

Ty

(i) Briefly explain the different types of
bulldozers according to their uses. o

(ii) Explain the Derrick crane with a neat
sketch. ' 4

*

A-FTF-J-DFA Q. {Contd.)
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- () (1) Enlist and cxplam Time estlmates in
* PERT. . 6

(i1) Explain Resources Allocation. 4

{c)} A construction work consists of .activities with
PERT durations in days as given below : '

activiy [Pl Q [R|s | T!uUu|w|v]| z
Predecessor | ~ PT|IQl-{8|-1+8 [S U, W
| -
' 3; 4 (43|l 246
:, 6| 8 |st3fj1aralfls]|2iis
‘ ol 9 |[olatiz| 7 |1a]13] 30
1.
Determine :
(1) The probability of cump]enng the job in
3¢ days and :
(ii) The completion time Wigh 50% proba-
bility.
Z Probability %
15 0-07
~1-3 G-10
-1-0 016
10
A-FTF-J-DFA 10 _ (Contd))
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(d) Calculate optimum ¢ost and optimum duration
for jobs of network given in the table below :

Normal Crash
Activity ‘ .
Duration | Cost | Duration | Cost
- Days Rs. Days. Rs.
1-2 5 4000 4 . 5000
1-3 7 8000 3 110000
2-3 6 6000 2 8400

Indirect cost = Rs. 1000/- per aay. Sketch pro-
Ject time-cost diagram.

A-FTF-I-DFA

11
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Bneirecring Service Examination, -

M Hafta Ba g, '...-..%ﬁi?

NO 018725

A-FTF-J-DFB

L)

CIVIL ENGINEERING

Paper II
(Conventional)

Time Allowed : Three Howurs Maximum Marks - 200

INSTRUCTIONS

- Candidates should attempt any FIVE gquestions,
Each question carries 40 wniarks.
The number of marks carvied by each
subdivision of a gursiion is indicated
at the end of the subdivision/quesiion.
Wherever a question isx attempited, all ifs
stebdivisions wust be attempted.

Angiwrers musi be wrftten in ENGLISH.

Assume suitable duta, if found neccESary, and
indicote the same clearly.

Unless iadicaied otherwise, nofations and
symbols have their usual meanings.

Neat sketches to be drawn, whercver required.

A-FTF-J1-YFB 1 iCantd.]
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1. (&)

{b)

(c)

{d)

A metallic cube 30 cm side and weighing 450 N
iz lowered into a tank containing a two [luid
layer of water and mecereury. Top edge of the cube
1s at water surface, Determine the position of
block at water-mercury interface when it has
reached equilibrium.

Water is pumped  from .2 well tapping an
unconfined aquifer at a rate of 2400 r3/day. A
no-drawdown houndary exists at a distance of
5 km from the well centre. Assuming the well {o
be fully penetrating, compute the steaéy state
drawdown at the well face. Given : Initial
saturated thickness = 50 I, hydraulic
conductivily = 20 m/day, eifective well radius =
1 m.

A large stream has a reoxygenation consiant of
0-4 per day. At a velocity of -85 m/s; and at the
point at which an organic pullut:ant. 18
discharged, it 1is saturated with oxygen at
10 mg/L. (D, = 0). Below the outfall, the ultimate
demand [or oxygen is found to be 20 mg/l. and

the deoxygenation ¢onstant is 02 per day. What

iz the dissolved oxvgen 48-3 km downstream 7

(i) Explain the term “oplimmum moisture

content”. How is it affected by compacting

effort ?

(ii) State thé factors affecting field compaction
of so1l. )

10

10

i0

A-FTF-J-DFB 2 | (Contd.]
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(a)

(b)

(c)

If the velocity distribution in a pipe is given by

' _r‘ n
U = Unw (l — _]
Ta

where u is the velocity at any radius r, r, is the
radius of pipe and u_,, . is the maximum velocity,
find (i) average veleeity and (i1} kinetic energy
correction factor, -

The recorded annual rainfall from five raingaugc

. stations in a catchment and the corresponding

Thiessen polygon areas are as follows

25_ 1 125

30 | 175

- — 4 2N I

30 ‘ 225
10 ' 27D

5 325

The scale of the iap is 1 : 50,000, Estimate the
volume and the mean depth of the rainfall
Estimate the average annual discharge at the
outlet, if the runoff ceefiicient of the -catchment is
0-3.

Water table in a canal command recceives a
rechiarge at the rate 2:5 mm/day. Sub-surface
ditch drains at a spacing of 2 km arc provided for
the sub-surface drainage. Estimate the
maximum rise of the water table at steady
state. Given : hydraulic conductivity of the soil =
10 m/day, depth of the impervious layer bclow
injtial water table position = 20 m. Assume the
ditches to be fully penetrating.

Thiessen polvgon areas (cm?)J Raimfall {em)

i0

i0

10

A-FTF-J-OFB 3 . [Contd.]
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(d) (i) A deposit of fine sand has a porosity of
45%. Estimate the eritical hydraulic
gradient to develop quicksand condition if
the specific gravity of grain is 2-7.

(it} Design slow sand filters for a population of
40,000 with an average rate of water
supply of 150 litres per capita per day. o

&

3. (a) A 100 m wide rectangular channel with bottom
slope of 0-00016 carries a discharge of 22 92 m</s
at a normal depth of 2:0 m and critical depth of
0-8 m. The depth immecdiately upstraam of dam
15 10-0 m. Compute the length of the surface
profile between 100 m and €0 m using Chow’s

- or siep method. Take step of 2-:0 m and assumec
M = 30 and N = 3-33 and Manning’'s n = 0-015,
The length of surface prohle by Chow's method
betwecn two depths is given by

b

Ky — Xy = S—‘: [(n; —1,) - {Fluy, N) — Flu,, M)} +
M
Ye J
[Fn} - 77 [Flvg, ) — Fvy, I 1o

1 Bin, ND v F'(~v, J)
5 ¢-01 9 0-027
4 0017 8 0-031
3 0-034 7 0-038

6 0-048

5 0062

4 0-087

A-FTF-J-DFB 4 [Cantd.]
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: (b) Following cbservalions were made for conduecting
a water budget of a reservoir over a period of one
month :

Average surface area = 10 km?, Mean surface
inflow rate = 10 cumec, Mean surface ouillow
rate = 15 cumec, Rainfall = 10 em, Fall in the
i reservoir level = 1-5 m, Pan evaporation = 20 cm.

Assuming the pan-factor as D-7, estimale the
average seccpage discharge from ithe reservoir
during the month. 10

(¢) Design a rectanpgular grit chamber fur a flow of
4D MLD. Specific gravity = 2-65 and size to be
Temoved is 0-2 mm.

Find the
' {a) settling velocity of 0-2 mm particles,
{b) critical horizorical velocity of flow, and
(c) size of the grit chamber 10

Assume kinematic viscosity of the liquid =
10 x 1072 em™s.

{d} Differentizte between the following terms 101
(i) Time mean speed and Space mean speed
{11} Vet dock and Dry dock
(ii1) Stopway and Clearway of runway length

(iv) Hydrophilic aggregates and Hydrophobic
aggregates

() Base tunnel and Saddle tunnel

A-FTFJ-DFB > . [Contd.]
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4. {a} A pipe network in the form of a trianple ABC has
inflows of 5m¥s and 4m3%s at A and B
respectively. The. outflow at C is 9 ms. Given

Kag = 10, Kge = 50 and Kieo = 20, compute
discharges in each pipeline [hy = KQ=]. 10

(b) A 1200 m long storm sewer collects wastowsater
from a catchment area of 50 hectare, where 35%
area is covercd by roof (I = D-9), 20% area is
covered by pavements (I = 0-8) and 459 area is
covered by open land (I = 0-13). Deternine the
average I, and diameter of storm sewerline
assuming

(1) the time of entry = 3 min
(1) wvelocity of full flow = 150 m/s

(idi) n = 0013 and slope = 0-001
I = runcff ratiao. - 10

{c) A retaining wall 10 m high is proposed to hold
dry sand of void-ratio of 0-8. The value of angle of
internal friction ¢ = 30° and specifie-gravity of
soil grain is 2-7. The back face of wall ig vertical
and smocoth. Top surface of backfill ia horizontal,
Caloulate {(hhe magnitude of the total active earth
thrust against the wall assuming the wall is free
to move. Also show the distribution of earih
pressare and point of application of the resultant.
Assume unit weight of water = 10 kN/mS3. 10

{d) () What are the assumed conditions of
runway length for standard environment
which decide the basic runway length ?

A-FTF-4-DFR & {Contd.{
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(i1} TDetermine the actual runway length after
applying nccessary corrections for elevation
. and temperature as per ICAQ and gradient
correction as per FAA specificalion for the

data given below. ' S5+4

1800 metres

I

— Basic runway length

- Flevation of Airpert
site = 600 metres

—  Monthly mcan of
average daily
temperature for
the hottest month

of the vear = 15° C
—  Monthly mean of

maximum daily

temperature for the

same month = 21-6*C
- Fiffeclive gpradient = 0-6%

5. {(a) Draw indicator dizsgram for the following cases of
- a reciprocating pump ; 10
(1} When no air vessel 13 installed.
(ii)  When air vessel is installed on suction side
close to the pump.

(iti) When air vessel is installed on delivery
. side clpse ta the pump.

(iv) When air vessels are installed on both
sides of the pump.

A-FTF-J-DFB - 7 |IContd_]
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{(b) How many days would be required by a clay
stratum 5 m thick, draining at both ends with
coefficient of consolidation = 50 x 10~4 cm?/sec to
attain 50% of its ultimate settlement 7 i

Given : T, = 00197, 1¢

(¢) Determine the length of transition curve and
offsets at every 15 metres for B.G. curved
track having 4" curvature and cant of 12 cm,
The maximum permissible specd on curve is

85 kmph., . g

(d) Water emerges from a spillway wth a velocity of
15 m/sec and a depth of 0-5 m. Calculate the
necessary subcritical depth: al the toe of the
spillway for the occurrence of' a hydraulic jump.
Calculate the associated energy loss. 1G

6. (a) Why is vertical shailt necessary in case of long
tunnel 7

A cirenlar cunnel of 3 metres diameter and
3 kilometres long is to be driven by [Full face
excavatinnn. The propesed tunnel alignment is
passing through rock. The rate of excavation per
blast. is 5 metres. Calculate the number of
hauling trucks required for mucking - operation
from the dala given below. - ) 10

- Capacity of hauling truck = 10 itonnes

— Average hauling and
return speed of hauling

truck = 25 kmph
— Average hauling distance . = 3 km
A-FTF-J-DFB 2 * [Contd.]

www.studentsuvidha.in



studentsuvidha.in/
studentsuvidha.in/
studentsuvidha.in/

— Prensity of muck = 1600 kgz’m3

— Yo swell = 15
— % over-breaking = 5
— Dper_ut‘ing efficiency of
hauling truck = Tb%
— Loading time, dumping
Llime, acceleration and
deceleration time etc. = 4-€ minutes
(b) A Pelton wheel is producing 300 kW wuorking
"under a head of 180-0 m with dizcharge of
0-2 m%s. Compute hydraulic cfficiency and
velocity of whirl at inlet and outlet and Lthe mean
bucket speed. Take coefficient of velocity = 0-985,
angle of dcflection of jet = 165° and relative
velocity at ekit = relative velocity at inlet. i0
{c) The ordinates of 6 hour unit hydrograph of a
catchment are as follows.
Time (haours) Discharge (m“/sec)
U 0
g 10
12 40
18 55
24 45
30 20
36 7
- 42

A-FTF-J-DFB 9 [Cantd ]
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The unit depth of the umt hydrograph is 1 cm.
Arrive at the direct runeoif bhydrograph resulting
ifrorn the following excess-rainfall hyvetegraph

occurring over the catchment, 70
Duration (hours) Rainfall intensity (em/hr)
0-—-6 1
6—12 | .05

(d)Y A 2 m wide strip footing is locoted at & depth of
2 m in a stiff clay of saturated umit weight of
20 kN/m? and having ¢, = 0 and ¢, = 120 kN/m?,
Using Terzagh’s bearing capacity equalion,
compute the safe load coriiea by footing per
melre length with factor of safety = 3 with
respect to shear failure. Given : N_ = 5-7. ig

7. (a}) (i} How are iollowing  bitumen binders
classified 7

Penctration grade bitumen
Blown bitumen

Cut-backs

Crnulsions

-

(1i) Explain briefly construction procedure and

quality control measures for dense
bituminous muacadam (DBM). 5+5
(b)) Draw and discuss the gsingie stack system of
plumbing. 10
(e} {i} What is “negative skin friction”™ and its
significance in the design of pile
foundation ? 5
(11} Describe ‘differential free swell' test of soil il
A-FTF-J-DF8 10 [Contd.]
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A=

(d) The following are the observed values of an angle
and their weightage :

Angle Weightage
30° 24% 20~ T2
30° 24" 18”7 2
30° 24" 197 3
Find -
{1) Probable error of single obzervation of unit
weight., | -

{i1) Probable error of weizhted arithmetic
mean.

(iii) Probable error of m;g«fla observation of

weight 3. 10

A-FTF-J-OFB _ 11
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