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Paper consiae of Pare 4 (Civil and Struciurali and Part B (Electrical and Mechynici
andd vnly wne Cart iy (o be attempled as per option given in the Application Form. otk
Parts A and [; consist of 2 Sections each and candidetes-shonld attempt 10 question:s in
all taking 5 quiestions from each Section, i.c.. Section 1 and Section {1 of either Purt i
or Part B. Ail qacstions carry equal marks, o '

- Each candidaie will be given 2 (two) Ansiver Buoks. ¢ undidates attempting Pari 4 (il

and Structurall should attempt Section ! (Civil) and Section [T (Structural) in separate
Answer Baoks. Sinilarly, candidates atempiing Part B (Flectrical and Mechanical} should
attempt Section [ (Electrical) and Section 11 (Mechuzical) in separate Answer Booky.
Answers (o ail questions must be written in one lunguage, ie., either in English or in
Hindi according to the option given by the candideate in histher Application Form.
Candidatey are not alfowed o write the answers partly in English gnd partly in findi.
Candidates must write their Name, Roll No., Ticker No., Name of the Examinction nd
Subject, a1 ‘the prescribed place, op the cover page of the Answer’ Book correctly.
Candidates must wlso put their signature on the cover page at the prescribed place. The
ahove instructions must be fully complicd with failing which the Answer Book vwill not

be evaluated wid zero mark will be awarded

No credit will be given for answers written in u language other than the one vpted. by
the candiclutc. ' . : ’ ' _
Necessary iabies of IS 436 © 2000 Code of Practice are given at the end of Part .4 for

wse of candidutes attempting Civil and Struciurad part.
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PART A
(Civil and Sfructura )
SECTION |
{Civil)

(a) Write a short note on Consumptive use ol water.

(b) Advantages and disadvantages of concrete slecper

- ,(a)" '"To determine the mean elevation of a station O interpolated'in a tnangulation

. system, the following observations were made

Shation Height Station |Distance " Height | Vertical R(_zn;a:rk's

of Inst. | observed| inm - ‘of signal | anglc L ,
1.53 D 13684 5.58 |+1°1'20" {R sin 1°=30.88 m

1.53 E 4698 411 |-0°52 su-- A =007
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O
1.53 F | 50286 . 49 |-0°3#107jlog sin 1°= 6685575

Find the mean elevation of station 0. given that the L!cvatxons of D,Eand F 32

" are 293.58, 157.725 and 179.355 respectmly 15

: ,:,

"f{.(b) Ina consohdauon test on a soil, thc void ratio of the sample ‘dedreases from }
124 to 1.12 when the pressure IS increased {rem 20 to 40 tonneslsq.m. Sy

Calculate the co-cfficient of consolidation i m lyuar gwen that the )

co- efﬁcmnl of pumcabll:ty of the soil during this pressure increment is "’

8.5 x 1072 emisee. i5 , ’

Y

(a) ‘In a plate hearing test on pure clayc\, soil failure. occurred: at -4 load of )

] 2:2 fonnes. The size of the plate was'45 cm x 45 ¢ and the test was done at )

piliof 1.0 below ground level. Find oul thc ublimate b\,armg capacity

14 u 1.5 jn wide continuous wall footing with iLs base af a dbpth of 2 m below ’

the ground fevel. The unit weight of clay may be foken as 1.9 gm/ce and )
Nc=5.7and Ng - 1 andNr=0. . . o 20 ' )

(b) Writca short e o thc significant pm‘g \k t%%d - 10 )
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:"‘? 1. (a) el gueged v v e Popd fafan . _ s
- b) we e e seatei | -
) : |

iﬂ 2. () o Pl aefa o safm v O 1 s we e F g Fet i
¢y  Fumo

€y & | o #| wfw | g |fewa] oedmm | Rl
) ' 1.53 D | 3684 | 558 |+1°120" [Rsin1°=3088m

'

0 | 1.53 E | 4698 | 411 |-0°52s0"|m=007
log sin 1° = 6.685575

Yot

1.53 F 5028.6 49 1-0°34 10"

VY O &1 W S 31a AT, sERE D, E @ F S SR s 293.58.
157.725 37179355 % | - , s

()qmas'rrmﬁmqﬂﬁwﬁuﬁiw?ﬁﬁﬁﬁm‘ﬂaaﬁ'zoﬁmm

R Nt el Sl et

) tonnes/sq.m. PA R, 1.24 YT HT 1.12 T & twwaﬁmmzlymr
) r}zﬁaﬁm aafa:sumq%%ﬁmgmzﬁrwmw 855 ><~‘10 cm/sec'fr: i5
) .
)
Q ) 3. () mﬁaﬁﬁqﬁrxwﬂzwmﬁmﬁwéﬂma mnnesa?uﬂmﬁtﬁﬁmgé;
) T SEN 45 cm><450m2ﬂ3ﬁ'(“ﬁmﬂ{d“{éfﬂ’3IOmﬁWWMW
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A’ rectangular channel 2.0 m wide has a discharge of 250 lit/sec which 15
measurcd by a right angled' V-noteh werr. I'ind the position of the apex of the

notch from the bed of the channel if the maximum depth of the water is not o

exceed .3 m. Take C; = =0.62. [+
List down the modes of water penetration nto foad structure with a neat
sketch. ' 12
Measures to control water pollution. 1112
A room 600 cm long and 500 cm ‘wide has 2 {lat roof. There is oné T-beam n
the centre (cross secticn below the slab 30 cm 50 c¢o) and the shab is 15 ¢m
thick. Estimate the quantity of iron bars required for r°1nf0rcement (for the {-
beam only) {rom the data gwcn below : :
_Main bars  — 8 nos. of 25 mm din n 2 rows of 4 each (all 4 in the
bottom beifig straight and others being bent)
Stirrups _  10'mm dia. and 15 cm centré to cenire throughout
Anchor bars — 2 nios. of 16 mm dia. 20
What is analysis of rates 7 And ekpiain IS PUFPOSE. . Is
15

Explain the manufacturing of cement by wet process.
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(b) Define workability of concrete and explain bricfly th

Toad of 15 kN/ny. ls depth varies from 500 mm at

SECTION I |

(Structurai}

(a) Discuss the significance of cold weather conereling with special emphasts on

probicms faced by concrete in frecaing ot

e factors affecting

workability.
Design a cantifever beam with-a chear span of 3 1w winch carries superimpased
he fixed end to 150 mm at the

free end. Show reinforcement with a neat skefch.

A simply supported beam of 4.5 m effective span carrying a live load of

25 ¥N/m. The-size of the beam has to be r
Design the beam for bending using limit state method. The design coefficients are

K = 0.138; © = 0.80; K_ =0.479. Use M20 grads concreic and Fe 415 steel.

Design a beam of 4.8 m span carrying a total load of 15 kN/m inclusive of self’

weight. The beam is laterally supported throughout.

(a) Compute the atiowable compressive load on an axially loaded steel column
having a cross scction as shown in the figure and an clicctive length of 3.3 m.

For the purpose of computing the cross seetionsl arca, the moment of inertia

and the radius of gyrations, the maximum width of the outstand should be

taken out not more than 16 times the thickness of the flange. Also, the
" maximum depth ul'wc?lg, should be taken not more than 50 times its thickness.

Je— 280 mm —F

Lo

Use the following dati 7

i Allowible s_Lr_L;s's_ in axial. r“—J Ziﬁ mm
S .cnmm‘essinn ('kg-/cn'lz) & mm
I T
70 075 400 mn |
80 | 1007
—0 T - — ()zx_ﬁ____d e
__T()AONM T S we -_-;‘:6 mm

840 .o\ ' '
e e.‘ec’(_s_&“, ) k— 340 wm —3}
7»0“‘ wé ?.0:: 5‘90‘_;' |

IS

estricted to 250 mm x 380 mm depth. -
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Lruss shown in the figure below 15

(b) Deicrmine he forces in the members of tix

Hiit kg

L

: - —
S g_r‘_ :
HO00 kg 2

Im ‘1 3m Im

.. Afixed beam of coristant séction carrics & foad transferred from a rigid bracket as
e --‘s'hgwh in figure. Find the bending moment and reactions at the fixed ends and plot

© - §FD. and BMD.

60 kN

Ragsd bracket I__L..
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26.2.1.1 Design bond suess in hmit state method for plain bars in tension shall be as

below ;.

g
XA
L

Fosential Tables of 1S : 456 : 2000 Code of Practice '
1S 456 : 2000

Grade of concrete M20  M25 M 30 M 35 M 40 and above

Design bond stress. |2 1-4 1.5 17 1-9

Ty Nimm?

Tn.lﬁle 16 : No_minél Cover to Meet Durability Regquirements

(Clause 26.4.2} o

o Exposure”

" Nominal Concrete Cover in mm NQ_! LeSS Than

U Mid o 20
Moderate : 30
Severe B 45 0‘2‘5@@: )
. «@Qoﬁ -\Q° w
Very severe - 50 & el Y
. . @ \g\- i )
‘ 0 \{" fg,’\?} :
Exteme B o ‘_!‘5 ’[,_ \@%@A@ .
o> & A0
Q)G'J\O(\/ byt
)
i

Notes :
1. For main reinforcement up to 12 mm diameter bar. for mild expesure thé nominal

cover may be reduced by 5 mm. ' '
2. . Unless speciticd otherwise, actual concrete cover should not deviate from the

, . 110 ‘

requircd nominabcpverby g mm.
3. For cxpusu‘ri’:.‘;g;_fggij(__ii(iuq‘_‘severe’ and “very severe’, reduction of 5 mm may be

made, where conervte gra_de. is M 35 and above. o o
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