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1. The paper consists of. Part—.ﬂ. {Civil and Structural). Candidates should attempt 5

2.
3.

questions In all. All questions carry equal marks.

Each candidate will be given only one Question-cum-Answer-Book.

Answers to all questions must be written in one language, i.e., either in English or in Hindi
according to the optian given by the candidate in his/ her Application Form. Candidates are
not allowed to write the answers partly in English and partly in Hindi.

Candidates must write their Roll No. at the prescribed place on the cover page of the
Question-cum-Answer-Book correctly. Candidates must also put their signature, and left-
hand thumb impression on the covier page at the prescribed place. The above instructions
must.be fully complied with h[ling which the Answer Book will not be evaluated/zero mark
will be awarded.

. Mo credit will be given for answers written in a Ianguage other than the one opted by the

candidate.

5. Mecessary tables of IS 456 : 2000 Code of Practice are given at the end of Part A for use of

candidates attempting Civil and Structural part.

"Mobile phones and wireless communication devices are completely banned fn
the examination halls/rooms. Candidates are strictly advised not to keep mobile
phones/any other wireless communication devices with them, even switching it
off, in their own interest. Failing fo comply with this provisfon will Be considered
as using unfair means in the examination and action will be taken against them
including cancellation of their candidature and debarment from the examination
ofthe Commission as per the provisions of the notice of examination.”™
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@1 a) Whatare ﬂ-le'p_rc:'pe rties of first class bricks? (15)
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Q1 b) State the qualities you. will consider in selecting timber for construction (10)
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Q1 ¢) The length of a line measured with a 20 m chain was found to be 250m. {15)
Calculate the true length of the line rfthe Chainwas 10 cm too Iong- '
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Q1 d) The following bearings were observed with a compass. Calculate the interior (20)
angles "

ﬁﬁrmﬁﬁmﬁﬁﬁmﬁlmaﬂuﬁwqﬁmﬂﬁw

S NO LINE BEARING
1 AB - | 80930’
2 BC 12200’
3 cD 46° O
4 DE 205° 30"
5 EA E
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SECTION-2

5
5

- : L . - (19)
.Q2 a) Describe sinking fund with respectfo valuation: S
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i ‘ i : srchase value is (10)
Q2b termine the depreciated value of a car whose purc _
) ggt?{;.ﬂﬂﬂ with a scrap value of ¥5,000 and its useful life 10 years. Find out

its book value aftet 5 years using straight line method.
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Q2 ¢} The in-situ percentage voids of a sand deposite is 34%. For determining the (20)
density, dried sand from the stratum was first filled locsely in a 1 liter mould
and then was viberated to give maximum density. The loose dry mass in the
mould was 1618y and the dense dry mass was found 1980g. Determine the
density index if the specific gravity of the sand particle is 2.67

T T aTey 3 ¥ =Rt T T wforere RfSaar 34% &1 geiea i RYRor sy
& e, 1 foreY Aies 7 gge o & g ooy el o1l a1 3 e siftreas
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Q2 d) Deséribe: the load settiement curve in plate load test for determination of (20}
bearing' capacity. N ,
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SECTION-3

i . ’
Q3 a) A submerged sharp crested awveir 0.81 m high stands cleay across a channel (15)
having verticle sides and width of 3.15m. The depth of water in the channel
of approach is,1.26 m and down stream of the weir is 0.93m. Datermine the -
discharge assuming Cd1=0.58 and Cd2=0.80

sfr oredf aed 3T 2.15 m Fr =i g 99 o1 oF FAfeea deor

. TorET grer a8 0.81 m“ﬂmﬁ%lmaﬁwﬁmﬁrm
1.26m ¥ 3fT T8O = 3r8TEET 0.93m ¥ Cd1=0.58 3{1T Cd2=0.80 A= &<
Ter=mToT Fe HiTATl
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Q3 b) Write short note on stability of floating body with different types of (15)
equilibrium. .
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Q3 ¢} A tube well of 30 cm diameter penetrating fully in a confined aquifer. The (10)
strainerlength is 15m. Calculate the yield from the well under a drawdown of
3m. The aquifer consists of sand of effective size of 0.2 mm having
coefficient of p&rmeability of 50miday. Assume radius of draw down as
150m
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Q3 d) Amasonry dam 10 m high has trapszoidal section having top width 1m and (20)
bottom width of 8.256 m. The slope of upstream face is 1 : 10, Determine
factor of safely against overturning and factor of safety against sliding.
Assume unit weight of masonry as 22.4 kiNfcum, of water as 9.81kN/cum
and permissible shear stress at jointas 1400 knfsgm

10 mﬁﬁlﬁ?ﬁﬁﬁm_ﬂfﬁm%maﬁ&wﬁs@ 1m & 3
o =T AP 8.25 m ¥ SIREIHT Boren T @rer 1.10 ¥l H9EGT & g
o A \@UUT & gIeT I = AgRer ffET) @ e Bl

AT A 22.4 kN/cum & 3T Sier &7 9.81 kN/fcumn & 31T i1 O 3rasaor
sifciaer 1400 kn/sqm 1
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SECTION-4

-

Q4 a) The speed of overtaking and overtaken vehicles are 70 and 40 kmph. Ifthe (15)
acceleration of overtaking vehicle is 0,99m/sq sec. calculate safe overtaking
distance on two way traffic road. Assume reaction tome 2s. Assume any

otherrelevant data.
£
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Q4 b) Name the different type of railway sleepers. List advantages and (15)
dilsadvaljtages of any ane.
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Q4 c) Design a rectangular sedimentation tank for a capacity of 3MLD with (15)
detention period of 4 hrs and velocity of flow of 1 0cmémin

4 e i 3T 39T 3T 10 omimin 3 9GS 497 9Tl 3 MLD =ir aTHar &
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Q4 d) List methods of disinfection. Write short note on disinfection by UV rays (15)
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SECTION-5

Qs a) Determiﬁe the shear force and bending moement equation for a cantilever (30)
length 5.5m loaded with a pure moment of 40kNm anticlockwise acting at
Am from fixed end and pointload of 10 kN acting upward at free end.

e FOY 9 4m O SETEE SR TRaT arelr 40kNm s et & # arer
3R Tl TAIY 9 9% A1 3R wiatemar arel 10kN ¥ Telg =nr¢ AT 5.5m =
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Q5 b) A singly reinforced beam 250 mm wide and 380 mm deep to the centre of {15)
reinforced with 3 bars of 18 mim diameter. Determine the depth of neutral
axis and the maximum stress in concrete when the stress in steel is

150M/mmZ. Take M=13.33.

T UeRel WETee ST 260 mm =itE A 18 mm m%saﬁrmﬁﬁﬁaﬁ '
H= #F 380 mm D & | ofy =& & afaeer 150 Nimm?2 & ar S=he 7
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Q5 ¢) Calculate ultimate load i
- carrying capacity of reinforced concrete
columin with B00mMm = B00mm section. Itis reinforced with 16 bars of En:lr:r?g (15
as longitudinal reinforcement. Use M20 concrete and Fed15 steel. Adopt

LSM.
.

800mm x 600mm eFer=T aﬁnﬁaaﬁﬁa*m&aﬁﬂﬁﬁrwm
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SECTION-6

Q6 a) LJstthe factorsaffecting workabllty. (30)

S 1 ] e et e e |

el section given below. What (30)

the moment of inertia and z of the st
aeel ‘?':.tlﬁ;!?nigximum Bending moment that it can garry safely. Assumed that the .

lJEIl.I.JQ of vield stress, Ty for the structural steel is 250 Mimm2 (MPa)
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Essential Tables of IS 456 : 2000 Code of Practice
© 1 1845652000

e

26.2.1.1 Design bond stress in limit state method for plain bars in tension
shall be as below :

Grade of concrete CM20 M25 M30 M35 M40andabove
Design bond stress, Tog Nfmm? 12 14 15 1.7 19

Table 16 Nominal Cover to Meet Durability Requirements

e .. (Clause 264.2) e
E:cposum Nominal Conerete Cover in mm Not Less Than I
Mild ' 20
Moderate 30
Severe 45 s
Very severe 50
Extreme 1)

Notes :

1.For main reinforcement up to 2 mm diameter bar for mild
exposure, the nominal cover may be reduced by 5 mm.

2.Unless specified otherwise, actual concrete cover should not
deviate from the required nominal cover by *'§ mm.

* 3.For exposure condition 'severe’ and 'very severe', reduction of 3 mm
may be made, where concrete grade is M 35 and above,
I . .y




i

IS 456 : 2000

Table 19 : Design Shear Strength of Concrete, Tc' N/mm?
(Clauses 40.2.1, 40.2.2, 40.3, 40.4, 40.5.3, 41.3.2, 41.3.3 and 41.4.3)
Concrete Grade

1004
bd M5 | m20 | M25 | M30 | M35 | M40 and

above

(1) @ | @ | @ | 6 |6 (7)

<0.15 0.28 0.28 029 «f 029 | 029 0.30
0.25 035 | 0386 .| 036 0.37 0.37 0.38
0.50 0.46 0.48 0.49 0.50 0.50 0.51
0.75 0.54 0.56 0.57 0.59 0.59 0.60
1.00 0.60 0.62 0.64 0.66 0.67 0.68
1.25 0.64 0.67 0.70 071.1 0.73 0.74
1.50 0.68 0.72 0.74 0.76 0.78 0.79
1.75 0.71 0.75 0.78 0.80 0.82 0.84
2.00 0.71 0.79 0,82 0.84 0.86 0.88
- —295—+t-071 | 081 | 085 | 088 } 0.90 092
2.50 0.71 |* 0.82 0.88 0.91 0.93 0.95
2.75 0.71 0.82 0.90 0.94 0.96 0.98
3.00 and -
shove 0.71 0.52 0.92 0.96 0.99 1.01

Note: The term As is the area of longitudinal tension reinforcement
which continues at least one effective depth beyond the section
being considered except at support where the full area of
tension reinforcement may be used provided the detailing
conforms to 26.2.2 and 26.2.3. '

Table 20 : Maximum Shear Stress;To max N/ mm?
(Clauses 40.2.3, 40.2.3.1, 40.5.1 and 41.3.1)

Concrete Grade ~ M20  M25  M30 M35 M40and Above
omoeNm? 28 31 35 37 40




