. | Candldate has to attempt FIVE queSthﬂS in all

. fA9IST DETACHABLE -

CIVIL ENGINEER]NG
Paper I

| Time Allowed : ,Three:Hours,

Please read each oi‘ the followmg mstructlons carefu]
: questlons - S -

: the questlon 1tse1f

. ':. ‘--Attempts of questlons ‘shall be counted in sequent1a1 order UnIe
oa questlon shall be counted even if attempted partly

: .Answers must be wntten in ENGLISH only

'VQUES'TION"PA_PER SPECIFIC .INSTRU,CT

. There 'are EIGHT questi.ons:div'idedlin TWO Sections.. .- :

'attempted choosmg atleast ONE questlon from each Sectlon

Dlagrams/ﬁgures wherever requlred shall be drawn in- the spacc

| Maximum Marks 300 |-

IONS

" Question Nos 1 and 5 are compulsory and out of the remammg | any THREE are. to be L

: The_number -of marks -camed'by- a questlon/part is _1nd1Cated against';it‘.- |

P

L "Wherever any assumptlons are made for anéswenng a questlon -the'y' must ‘be clearly - .
E -1ndlcated ' - : O

proyi;ded' for_ answermg .

C
'|..-

: ~Un1ess otherw1se mentloned symbols and notatlons have the1r usual standard meamngs SN

N % Any T page or port10n of the page left blank in the Quesﬁon—cum-AnsWérBodklet must be" o
I Clearly struck oﬁ‘ - S '

ly before attemptlng"_ e

ss- struck. off, attempt-of R
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~14a) (@) Explainbrifly the varioustests conducted on[Brickd mentioning the relovant
S codal provisions. - - .- - SR . )

(y - Explgiﬁ the .ﬁrod'uqts of hydration of C,S ‘and CS (Bogues '_'c:qmpdundsi):'
 giving the relevant equations involving the reactions. . - U

L) . () Explain the following defects T Himber)with neat sketches :

(A)Shakes . ] : (B) Knots B 4 | i

o _' \/4) B A _C'cim'p:oun'd tubé‘_doﬂéi'sts "'o'.f.é steelitube 150 mm internal dianigtef~'__éhd; .
Y~ 170.mm external diamieter and a brass tube of 170 mm internal diameter and -

190" mm -external digmeter. The two “tubes- areof ‘the same . length. The

compound tube carries an -axial load of 1000 kN. Find the ‘stresses and~ = -

B  the load carried by each tube and the amount it shortens. Length of each tube

- ~is 140 mm. Take E for steel as 2%10° N/mm? and for brass as 1x10° N/mm?, I

/ '14()'_-0643 mm. 'Whé_nthe..fs'peéir'ncn of same’ diaméter and same- length -is’fqétet__l_”
. under torsion, a twisting moment of 694 Nm produces an angular twist of

o stress. -

(d)/ | A.'Béé.lrﬁ'of' umform ,cf_OSS-éeéfidn and of lengchLls '-sihi_ply_‘s'uppéﬁed. byngld
- .supports at its ends 'and by an elastic prop -at its centre. If the prop deflects by an -

.. amount A times the load it

L ;_;'.. the length of:beam, " o

4 On a stccl,bar.speéimén of 15 mm diémefér and 150 ,mm.gauge leﬁgth, \;s(héh'

015 Determine the Poisson’s ratio of the material, of the bar. LA

1) Direct stresses of 120 MN/m? in tension ‘and 90 MN/m? in compression are ..’
~ . applied to an elastic material at a certain point on planes at right angles to .
.. each other. If the maximum principal stress is not to exceed 150 MN/m? in -~ "
.. “tension, to ‘what Shearing stress can the ‘material be subjected ? What is then - %
- /the ‘maximum resulting ‘shearing_stress in the ‘material ? Also find ‘the -
.-magnitude of the-other principal-stress and. its inclination to 120 MN/m% =

- lmes carries and' if. the. beam carries” a total uniformly .
- distributed load of W find the load carried by the prop if EI is constant throughout

B R T _

tested as a tensile test specime.n,k a force’ of 15 kN produces-an extension of s

B

B SRR i e ol T



\(/ A water main 1 of 1200 mm 1ntema1 diameter and 12 mm thick i is runnmg full. If the -

bending stress is not to exceed 56 MPa, find the longest span on which the p1pe

" may be freely supported Steel and water welgh 76 8 kN/m and 10 kN/m

';,.~respect1ve1y P o 12 :_:'.':.'
» --2;'(a) ’. (1) How is the presence “of surface ox1de ﬁlm responsrble for excellent

corrosion resrstance of 1um1n1um | S e .4_ Fo

: (11) What are the vanous factors that’ promote the Alkah Agoregate Reactlon ? -

- How can th1s be controlled? - ST M _,.,_‘;Ltﬁ._s'
“ (111) Descnbe the thennal and electncal propertres of ceramlcs . '~ o gl

. 2.(b) ( Three vertrcal rods carry a tensrle load of 100 kN Area of eross sectlon of §

-~ each rod is 500 mm?. Their temperature is Taised by 60°C and the load is now o
so adjusted that they extend equally. Determine the load shared by each The-_ W

outer two’ rods are of steel and- the’ rmddle one is of brass. - ,

 Eg=2Ey= 210GPa a -—'11x10—6/°c a—18x10-6/°c o 12

) A solld steel shaft has to transmit 75 kW at 200 Tpm. Takmg allowable shear o . -'_':-
stress as 70 N/mm?, find suifable diameter “for the shaft, if the maxrmum-“', -

torque transmltted at each’ revolutlon exceeds the mean by 30% -8 -

2\()/ A‘uniformly distn'buted load of 40.kN/m and 5 rn:'longcrosses a simply suppor'ted o

beam of span 15 from left to right. Draw the 1nﬂuence line diagram for shear force "

. and bending moment at a section 6'm from left end. Usé these dlagrams to get the

o '.' max1mum shear force and bendmg moment at thls sectlon A 20" U

A'3.'(a)..: | (1) ‘Describe the vanous tests performed to assess the surtablhty ot’( L1me§as i )
PR 'cementlng matenal S T 8 e

.' (i'i_) The strength of & sample of ﬁ111y matured concrete is found to be 50 MPa : -
~ Find the strength of identical concrete at the age of 7 days when cured at: an’

L '.average temperature of 25°C durmg day t1me and 15°C during the ni

L Coefﬁcrents for Maturlty Equatton _‘ TR o . ".:12"'. :

= \}/(b) (1) What combmatron of Pr1n01pal stresses will_give. the same factor of satety )
B - for failure: by yielding according' to the maximum shear. stress theory and .
d1stortlon energy theory Consrder only a two d1mensrona1 case. 10



W

A beam Of‘.span L carries a ﬁnifomﬂy distril')u'ted load ﬁ)_'per unit length on its whole = =

B "4_-.(#);» '-

. 4b) - (i) ‘Explain briefly with an example the Accep

o

S ‘I;IOOmmJ(' o 'Gauge - =
© 4— 200 mm —}— 200 mm-— Coo L

longitudinal " strain gauge at F registers a compressive strain of 1500

span. It has ‘one simple support at its left ‘end and other support is at a distance

of a from. the other end. Find the value of @ so that the maximum beriding moment -

for the bear is as small as possible.'Find also the maximum bend_@ng ‘momerit for

'thiscohditipn.-.-:-..- - p RPN T

(1) Wnte bﬁeﬂy about the 'following:
@A) Air Entraining admixtures =

_ (B)A.'mqfﬁlyash ,as":a ’partrl-‘:a_;lac-emé it of cement7 A o o ‘1.0:.

| .(ii)_ Calculate the quantities of ingredients 'requ_ired ‘to.,produ'ce one cubic metre

-of Astfuct"ur_al_' concrete. The mix is to be used in proportions of -1 part of

o cement to 1-42 parts of ‘sand to 2-94 parts of 20 mm nominal size crushed = |
. coarse aggregate by dry volumes with a w/c ratio of 0-49 (by mass). Assume: |
- the bulk densities of cement, sand and coarse’ aggregate~;t(5_ be 1500, 1700° ;. -

. ..and 1600 kg/m? jréspécﬁvély..‘?The"percen'tage‘ of -entrained air is. 2-0, Take

§ 'f::_ specific gravity of cement, Saﬂd.'aﬁdcoars_éAé.ggregalte as 315, 2:6 and 26 o
anice Criteria for Concrete as per- |

- respectively.

IS 456-2000. -

"(ii). Calculate the modulus of rigidity "and bulk modulus of & cylindrical bar™ - .
of diameter 30 mm and of length 2:0'm if the longitudinal strain in a bar’ -
during-a tensile stress is six fimes the lateral strain. Find the change in the - | -
volume, when the bar is subjected to a hydrostatic. pressure of 120 N/mm?2, =

Teke £ =.1x10° Nmm?. e o

A Ai's_mall T—séctio'nA is. used ‘in inverted p‘bs’iﬁoﬁ as a beam and is éhoi_zvh in :.' s
figure over a span of 400 mm. If due to the application of forces shown, the

microstrains, determine the magnitude of P. Take E = 200 GPa. "' 10-

.20
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--':S(a)'

| sw

* linear horizomntal metre. Calculate the maximum and minin
- Also find honzontal and vertlcal forces 1in each p1er unde
' condrtlons : S : A

' .(i) If t_he ,cable passes over the ﬁictio_nless nulley- on |

> (u) 'If the cable is ﬁnnly clamped to saddles camed on

; In each case: the backstay 1s mclmed at 30° to the hOI‘lZ(

-In a]roof ss) -a dragonal cons1sts of an ISA 60 mm X 6C

: @ 0-07 kN/m) and it -is connected ‘to- gusset plate by ¢
~d1ameter rivets in one cham line along the length of the rrrember Determme tens1le. :
) strength of the member if y1eld stress for steel is. 250 MPa

A suspensmn cable of 160 m span and. 16 m central d1p C:
.@5__/—/""_'\————>

top of the plers

3 SEC_TION ‘B’ s

Check the adequacy of a HB 450 @ 0- 872 kN/m rolled
column to carry an axial load of 1100 kN. The column is}

1rnes a load of LN per
1um tensron 1in the cable.
I the followmg alternate

t}l'e_ top of the. piers.
ﬁictionless r‘oller:‘on 'jth‘?', S

rital. o 20 |

ne- leg only by 18 mm
12

stcel bear. sectlon fora

1878mm ——518mm o

1

A A prestressed conctete” ‘beam. supports an 1mposed load ‘of 6-5-kN/m’ over an o
- effective span of 12 m. The beam has a rectangular section of width 250 mm and -
“depth of 700 mm: Find the effectrve prestressmg force in the cable if it is parabolic
: with an eccentncrty of 1 10 mm at the centre and zero at the ends, for the following . -
"’-'.condltlons S - . T

(1) 1f the bendmg effect of the prestressmg force is nulhﬁed by the nnposed ‘_ ;':" |

load for the mld-span sectron (neglectmg self welght of the beam)

(11) 1f the resultant stress due to self-werght, rmposed lo

" is zero at the soffit of the beam for:the m1d-span sectron Assume the density -

. of concrete—rs 24 kN/m

5@/ : Deﬁne the terms actiVit_y,_event and: Net work. -

ad and prestressmg forceﬁv', :
-

mri 8 min (ISA 6060

4'm long and restrained .
in posmon but not in direction at both ends. Allowable axial stress in compression -
is 105 MPa. The sectlonal propert1es of the given sectlon are as follows

,:A—llll4mmzr



I 6(b) _ Desrgn a two way slab for an ofﬁce room 5 8mx- 42m clear in srze 1f the---'.;;
© superimposed load is 4 kN/mZ. Use M 25 grade of concrete and steel grade Fe 415, |
The bending moment coefﬁcrents for two-way slabs s1mply supported on four s1des,

o

Fmd the moment of I‘CSIStance of a beam 300 x 600 mm deep 1f it is remforced

Wlth 3. Nos, of 20 mm dia. bars in compressron and tension; each at an effect1ve

E \\c\, Cover. of 40 mm. Use M20. grade concrete and steel grade Fe 415
R ' Pomts on stress-stram curve for Fe 415 steel

S . ~ Fe4ls grade o
-' .St_re's}s .level | Strain | Stress (N/mmz)
080 fy | 0-00144 | |- 2887
0-85 fy' . [-0:00163 | 3067 ;
‘[090fy [000192] 3248 |
'-r_‘;,095fy, 000241 | 3428 | . -
| 0975 fy. | 000276 | ~ 351-8 SN
[ 100 % ~[000380 3609 '
e 6t(a) . (1) What are the vanous modes of farlure for a steel beam” ' 6

(11) A

1tched roof 3s to be prov1ded for a workshop of effectlve span 18 m. The
 trusses are spaced at 4 m centre to. centre and ‘purlins at 1:6 m centre to :

. . “centre. The pxtch of the roof is 28°, welght of the roofing matenal is 0-162 -

kN/m, normal wind pressure.is I: 2 kKN/m? and penmss1ble bendmg stress is

165 MPa. Check: the suitability of ISLB 12575 @0 119 kN/m sect1on for:.
purlms 1f IXX-4O6 -8 cm4 and -/ YY—43 4 cm* for: given sectron 140

L s gwen below

l'y/l'x' 10 |11 ] 12 .A'1j-3"_._f1‘-4"7. 1-‘_5.:,.' 75 [ 20
»-[a; [ 0:062 | 0-074 | 0:084 | 0:093 | 0-099 | 0-104 | 0-113 [0-118 |
[ o, [0-062 | 0:061 [ 0:059 | 0:055 | 0-051 [ 0046 | 0037|0029

B Assume the edges s1mply supported and the comers not held down Assume the

shape factor for shear k= 1-3. :
: _Desrgn shear strength of concrete of M 25 grade

'-_‘,, -. 100Ast/bd tcN/mm? Lo
025 [ 036 |
L 0:50 . 049
075 | 057 o
100 [ o6 | o . g0

CoxmEoIE g




* above the grund el “The unit welght of s011 is'16 kKN/m® and the angle of repose.*. o
~of soil is 30° The safe bearing capamty of soil is 180 kN/m Use M 20 grade
- concrete and steel of grade Fe 415. The cross-section of the retammg wall is given

- 'below. The s spacing of counterfort is taken as 3 5 m. Assume a cover of 40 mm for '
. "counterforts L RN . _

200 - f
6500
, '-m‘lsl;f"f' ___________
b e—100— . ——— 3000 —————
Bo —mm—m— 2k
I ' 400 .
ke — 4500 ey -

Al dimens‘ions'a'r‘e in mmi.

: 7.0) -

T |

Assume -the maximum pressure at toe end is 166 05 kN/m and the mlm_mum ‘ }
pressure at the heel end is. 38 92 kN/m Sketch the remforcement deiaﬂs ‘ 2_0 o

Deswn ;he s1de walls of an }underground tank of size 12 m x 3 m X 3 m deep The'

angle of ; repose of soil is 30°. The density of soil is taken as 17- kN/m Assume .

the soil is saturated. Use M 25 grade of concrete and Fe 415 grade of steel

AiTakeQ'—1156N/mm andJ 0-87. T e 20;'1' |
;Explam the dlfferent types of . fontracts adopted in constructron - -‘-‘ 2'0: -

4 Explam major act1v1tres mvolved n d1 ferent stages of planmng for a. constructlon' L
prOJect T _ — 20

U7 XZHFCVIE



CaE 1

. concrete and stee

Identlfy the cntrcal path in the network as shown in ﬁgure dnd deterrmne the_'
PrOJect completlon time. The duration are in- weeks o 20

The openmg of a masonry bu11d1ng is 3 m and 3 5m hrgh The ce111ng of the roof '
7" is 4-5 m above the floor:- ‘The space between. top of lintel and bottom of roof is . -
- filled: with brick” masonry. The roof transmits a total load of 25 kN/m run to the
. lintel: Design theflintel supported on brick walls .
: “rade of Fe 415. Assume the umt wexght of the brick: masoriry -
- is 20 KN/m® and that ‘of: concrete 18 25 kN/m3 The desrgn shear strength of
. concrete is grven in Table. o A A . »

width 300 mm.  Use M 20 grade

.‘..2100;45 | T Nmm® |
Tbd. | M20 |
=015 | 028 |
025 | o036
050 | 048 | T
075 | 0-56 - i
| -f_ -1‘-2.5- R 0-67" ';

The des1gn bond stress for MS bars is grven by de‘ 1 2 N/mm2 for M 20 grade of‘ ‘, _.‘"" ;




