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Time Allowed : Two Homd . iMaximum Marks @ 350
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Atterition :

\. This paper consists of 3 Sections, namely, Section — I (Civil and Structural), Section —
 (Mechanical) and Section - 1T (Electrical). Only one Section is to be attempred os per option
. gIven inthe Application Farin. 12 questions are given in each Section. Candidates should attempt

10 questions in the Section as per'their option given in the Application Form. Each candidate will
be given ohe Answer Book. '

g . 2. Answers io all questions must be written in one language, ie., either in English or in Hindi"™

according to the option given by the candidate in his/her Application Form. Candidates are not
aliowed to write the answers partly in English and partly in Hindi. .

3. Candidates must write their Name, Roll Ne., Ticket No.,, Name of the Examination and Subject,

" af the preséribed place, on the cover puge of the Answer Book correctly. Candidates must also put

* their signature on the cover page at the prescribed place. The: above instructions must be fully

- compliedswith fitiling which the Answer Book will not be evaluated and zero mark will be awarded.

4. No-erédlfe will ibe given for ansivers written in a language other than the one opted by the §

candidate. - . . _. . ,
3. 'Néte.sf.gdly tables of IS 456 : 2000 Code of Practice are given at the end of Section — I for use of
- . candidates artempting Civil and Structural Section. :
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SECTION — I

~ {Civil and Structural) o
An embankment s 16 o wide with side slope§ 2 :1. Assume the ground to be level in the
direction transverse 1o the centre line. Calculate the volume contained in a length of 100 m,

the centre height at 20 m intervals being 1 m 2.0, 4- 5 4-0, 3-3, 2-5, 1-5. Use trapezoidal
riile. ) 20

State the Principal requirements of an Ideal Permanent way. i5

g

Give a list on preventive measures of Water-logging and explain any two of them in detail.
: ) 15

- A saturated soil stratumi 5 m thick lies above an impervious stratum and below a pervious
“stratum. It has a compression index of 025 and a co-efficient of permeability of

32 % 10” Lm/S&C Its void ratio at 4 stress of 1-5 kg/cm is 1-9. Compute : {i) change in
void ratio due to increase of stress to 2 kg!cm (1) settlement of the soil strata.due to the
above increase in stress (iif) time required for 50% consolidation, and the tlme factor for
50% consohdanon may be assumed 1o be 0-2, 20

Time taken for construction of a bm]dmg above ground level was from Apn} 2004
to Septembcr 2005. Tn September 2008, the average settlement was found to.be 6 cm.
Estimate the settlement in January 2010 if it was. known that ultimate settlemcnt will be
15 em. - 20
An o1l of kinematic vnscos:ty 0-4 stoke is ﬂowmg through a pipe of” dmmcter 300 mm at

 the rate of 300 lit/ sec. Find the head lost due to fncnon for a length.of 50 m of the pipe.

. , o 15
List down any eight important air poilutants ‘and- their principal sources.’ : 20
Write 2 brief note on different forms of Water pollution., " 15

Estimate the quanuty ana cost of earthwork for a road between two stations A to B with thc
following data:

. Whdth of the road is 10 m at formation sm‘face and side s!opc 2 : 1. Rate for earthwork in

" ‘within the same lead of 150 m. The data of field book for the portion of road are as below : -

(’_J)
(6. (a)
(b)

7. €a)
(b}

AV 2011

banking and cuiting may be taken as ¥ 10.00 per cu. m. including a lead up’to 150 m with
a condition that portion of earthwork available from cuiting is to bé utilized for banking

Chainage o 1 2 3 4 5 6

Reduced level 12390 ‘| 12500 124-60 122-90 121-60 12100 | 12040

Formaiion level | - 12320 | 12360 | 12400 | 12360 | 1320 | wxse | 1240
(Note : one chain = 30 m) B ' S R
Defirie Valuation. and explain_the dlffprence between Va!ue and Cost. ' 15
Write a brief note on Klln and Water 'seasoning of timber. S 20
What is Industrial timber ? ? Menuon the various forms of mduslnal timber and hlghhght the
uses of each fom. . - : <15 7
What are the factors needed to be considered in the design of concrete mixes? 20
-Why is curing unportant ? Qxcnbe in brief various methods of curing. : 15
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8. (s) Make an account on classificaiion of aogregales. 15
(b) Design a reciangular ‘beam al midspan having 3 m simply supporied clear span. 1t is
subjected to a dead load of 20 kN/m and a live load of 25 kN/m. Assume suitable data.

20

9. {a) Design 2 beam of effective span 6 m to support a total design foad of 12 kN/m including :

the self weight of the beam using Hmit state method of design Wididh of ¢he heam is tobe
limited to 250 mm. Load factor for live load and dead load 15 1-5. M 15 concrele and
Fe 415 steel are 1o be used. 20
(b) List the qualities of an Ideal aagregate ’ : 15

lenorh 4-5m. The cross-sectional pmpernes of the section are as follows
Area of cross-sectwn = 5025 mm? ‘ - :
[,=2x 107 mm?; I =9-7 > 10 mm xy =-83x10°mm* using the table of per-

~missible comprcsswe sm:sscs given below determine the safe load on the number. . 20
\

'\7 {(a) An Unequai angle section 200 mm X 150 mm X 15 mm is to be used i a truss as a str‘ut of

" Slenderness Ratio ic 3| 12 13 14 15 i 17 18

.Permissible Compres-
sive Stress (MPa)

30 72 64 511 51 15 7 37 1 33

(b Explain the concepi of under-reinforced, over-reinforced and balanced RCC section. 15
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.The combined angle 2nd channel secticn_shawn in the above figure forms par
beam. For that calculate :

(i) Coordinates of the centroid {ii} Second moment of area abouf X-X

(iii) Second moment of area about Y-Y - (iv) Product of inertia about G_ ' 35
12. 81
.\.\ ‘t 4 - 1t/m ) . B : J{ C ,
Y 3 . 7 _ ' a
12'm | Im
18 m )

-~

In the continuous bearn ABC shown inithe above figure, the support B sinks by 10 mm relative
10 A and C. Calculate the support moments using moment distribution method and sketch the

moment diagram. Assume Ef = 6000 tfm?. : ‘ _ 35
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Essential Tables ¢f 1S : 456 : 2600 Code of Prasiice
IS 456 : 2060
26.2.1.1 Design bond stress in limit state method for p}éin bars-in tensicn shall be as below :
Grade of concrete M 20 M 25 M3 M35 M40 and above
Design bond siress, 7
Ty Niomt . 12 14 1-5 17 19
Table 16 : Nominal Cover to Meet Purability Requirements
(Clause 26.4.2)
. Exposure ' . Nominal Concrete Cover in mm Not Less Than
- Mild . ; - 20
Moderate ' ' ‘ 0@5@@ 30
AR
Severe e« QO‘ ,é_\Q\):,jf‘;*‘\ 45
SN
Very 53""'?1'\3.:.\ < ¢o (\gi\;@\‘a' X 50
Extrerre. S 75
; Q%q’
. Notes =
1. For main reinforcement up to-12 mm diameter bar for mild exposure the nominal cover may be
- - reduced by 5 mm.
2. Unless s;icciﬁed*otherwise, actual concrete cover should not deviate from the requircd ndminal
cover by +1(?. mm. '
3. ‘For exposure condition ‘severe’ and ‘very severe’, reduction of 5 mm may be made, where .
. concrete grade is M 35 and above. ‘
AV 2011 N . 6
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