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PART A
'Gcneral"Engi_ncering
(CIVIL AND STRUCTURAL) -

1. {u} W rlt'- aghort note on Night, 1.rm1tmn
W  Givea bricl" accoum of the drawbacks in Kennedy’s Lhcc-ry

{¢; . fora nghway pro;ect a straigt tunnel is to be run ucl,v.uzn two peints P and
Q who%e co-ordinates are glvcn below :

Co-ordinates

N . B

A e Y
4020 800
Lt R | 2m0 1900-

i Point.

: lt 15 dcsu'ed to smk a shaﬂ; at S the mld-pomt ofPQ S1s to be fixed from R the
third known point. Caiculate

(1) '~ The co-ordinates of S ~
i) The length ofRS

(iit} The bearma ofRS

15

) - - . i
‘
. g

(W Fin’d out the fime required for 50% consolidation in a soil having thickness of . <

: P i H
800 cm and pervious strata at top and bottom. What will be the value of
coefficient of consolidation if coefficient of permeability = 0-0000001 em/sec ? 5 : !
Void ratio = 1-8 = m, =0-0003 cm2/gm :
Time factor (T, ) = 03 " ;

Y = 1 gm/ce

2. (a) Calculate the ultimate bearing capacity per unit area of : ) :
(i): Astrip ﬁ.)‘otin'g'l m wide. 7 ‘ : . ; )
(ii)‘: ‘A square footing 3 m x 3 m
(iiii A cirt;nlaxj fqbfing of diameter 3m

leen 35, ) i

; Unit . wexght of the soil 18 Ym® 1) ~cohesxon = Zﬂinz'and- @ = 20 devgree,; " N
_ k\—175N-753ndN =5.: 3 :

15
N :
2
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(b} Calculate the discharge through a pipe of dia. 200 mm when the difference of ;

pressure head between two ends of a pipe 500 m apart 1s 4 m of water. Take the -

5 : K t0L, vl :

: value of = 0009 in the formula hy = — ) 15 -4

z(el—w_’fnhast F l.mhle and Rigid pavenmnt«‘ : 15 :

(d) Discass the impact nf Urbamisation @nd Industrialisation in wa'er resource {in e
terms of both'quantity and quality). 1

The annual sinking fund of a machine costing ¥ 50,000 i: ¢ 150 and its salvage
value is estimated to be % 5,000. Assuming interest rate as 4%, determine the
life of the machine.

Describe the factors affecting the rate analysxs

(c) Write a short note. on the clasmﬁcahon of bncks

(\d:) Dv;cuss the constltuent parts of pamt and the i nctmm SEEY i A’f?f-’
R (a) List the phySical tests '_tlié_t:"":if'é'gexier‘élly used on cémenl"_l)ééli’:ﬁbe'any.three of
e thern. L S ; Fglgr ' ;
(b) Dlscusq the relatmn hetwcen wat.er-cement rat:o and strcngtl\

(c) Dcslgn a cantilever beam which - pro;ects beyond the ﬁ}.ed end by
3 m. The supenmposed load on it is 10 kN/m. Use M 20 grade ©epe=1T N/mm”)

- of concreLe and Fe, 4138&8@—(@ -.230 N/mm )._ Assute goderate: expogure it
B condmon'; ; S 30

5. A simply s'upported 18 m effective span RCC rectangular beam of 500 mm x 1500 mm *
(overall depth) section is reinforced throughout with 21 nos. 25 mm diameter bars in
three layers of 7 -bars each at a clear cover '«')f 37-5 mm on tensile face. The
reinforcement on the compression face is 4 - 25 mm + 1 - 20 mm diameter bars i e -
layer at an effective cover of 50 mm. The clear cover between the different layers on
tension face is 25 mm. M 25 grade concrefe and Fe 415 grade steel bars are used in the
beam throughout. The beam is laterally restramed throughout the Span. - 2

(a) What shall be the superimposed umformly dlstnbuted load w, that the beam can ,
» carry at working conditions ? y ; 15

(b) Design the shear reinforcement at-support if degign shear strength of concrete Te

is given as follows for different values 9f p=100 A;./ bd. . 7 15
p L 1w A o f el F
l ©MP2) -1 70 o014 | om | 7
3 , : o 7 ‘ ‘
BI 2013 - -
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) i
(c) Caleulate the moment of resistance of the compound steel secticn shown in the
figure. The compound section consists of two steel sections ISMB 200 @
254 kg/m (Iyy = 22354 em’®, Agy = 3233 cm?) with a single cover plate, 40 cm
=~ wide and 16 mm thick connected to the top flange. :
-Assume bending stress = 150 MPa. ; 15
Frmm e G ——— )
{ = /j-— 100 x 16 plats
5
(d) 3
T hlckn& of flange = 20 mm .
Thlckpes of web = 20 mm - s
. [Ithe yle'ld stress, g, = 250 MPa, dctermmo the plastic moment capactty of the
section. Also calculate the ‘;hape factor for the section. 15
6. (a) Analxze the-beam shown in ﬁgure and determine the end moments Plgt the e
. B.M.D..on the tension side. ,?‘Q, } . i
Tmee Teo B S ‘ ' y Bk \
3 ¥ 1E : B : 2 t/m 5 C D _ . ) \‘;
Y. ,1m ‘ 31 , 41 . ' \
¥ 4m i dr . - 1m ',
. ’ ]
(b) Analyze the portal frame shown in the figure. Also sketch the deflected shape o :
the frame. The'end A is fixed and the end D is hmged Also, the value of El is =
constant throughout. 30
8 t .B - =2y C \:l ,
5 4m ‘
s ’
R /
A LQ
2 T w « &
BI 2013 : 6 2 ~
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Essential Tables of IS:456 ::»2_00'0 Code of Practice

: 1S 456 : 2000
26.2.1.1 Design bond stress in limil "‘ﬂte methed for plain bars in ten‘;xon chall be as
below :

Grade O)."conc;'ete ; C- M20 °M25 M30 M35 M 40 and above

SO R T

Design bond stress, tb‘ d.Nz/mm2 A0 T 7 T |

. Table lfr Nommal Cover to Meet Durablhty Reqmr

(Clause 28 4. 2)
"Exposure 2 Nominal quu.'rete Couer i mm Nt Less Than
.___M*ld'_;_.. . . < —_‘———..“" - 20, Z LT oix w2 <
Moderate 30
Severe ’ 45
Very severe - - 50 -
Extreme 5 5
Notes :
1 For main remforcement up to 12 mm diameter bar for rmld exposure the

nominal cover may be reduced by 5 mm:.

“ B Unless speclﬁed otherwise, actual concrete cover should not deiiste from the
requxrednommal cover by - +10 4% o 2

3. For- expgsute condition ‘severe’ and ‘very - savere’, reduction of 5 mm may be
made, where concrete grade isM 35 and above -

BI 2013 8
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IS 456 : 2000
“Table 19 : Design Shear Strength of Concrete, 1, N /m_m2

RS

{Clauses 40.2.1,40.2.2, 40.3, 404, 405.3,41.3.2,11.3.3 and 41:4.3)

100 2; _‘;;15 M 20 M40 and
TR N R
1 o2 |0
035 | 036
046, 048 |
054 | 056
060 | 062
“064 | 067
068 | 072
071 075
o | 079
071 | 081 :
T250 |+ 071 og2°| oss [~ 09t o093 | o9 -
215 | o7r | os2 | ob0 | . oo 0-98 T A .
) 3:)303:" o | 082 | 092 09 | o099 | 101

Note: The term A_ is the area of longitudinal ‘tension reinforcement which

continues at least one effective depth 'beyo._x{d the section being considered
except at support where the full area of tension reinforcement may be used
provided the detailing conforms t0:26.2.2:and 26.2.3.7+

s

Table 20 : Maximum Shear Stress, T, mu.vN[j'nmz

(Clauses40.2.3, 10.2.3.1, 4051 and 41.3.1)°

- Concrete Grade ~ M20 M25 M30 Ni 35 M 40 and above

T MY 28 31 35 3T .40

BI2013 9 PTO..
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IS 456 : 2000

0 Ta\ile 21: Permlssﬂ)le _Stresses in Concrcte L

(ClausesBlB 871 BZIZ B‘)J(mdB I.Z)

All values in Nlmm?

ible Streéé i_n _CqmpreSSlon }

; Pernusszblo Stressm \
R Bond (Auerage) for

e 'vPlam Bars in Tension

J,L

80

SRS -y 1 90
3. A4 % .

100

-11-0

12:0

60

The values of pertmssuble shear stress in concrete are given in Table 23.

The bond stress given m col 4 shall be mcreased by 25 percent for bars in

Wz |85
ding M35
‘ M40 130
M 45 145
L M 50 16-0
_Notes:
2.
compressxon
R
"
BI 2013

10
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IS 456 : 2000

Tablec 23 : Perixiis’siblé"Sliear Stress in Concrete

(Clauses B-2.1, B-2.3, 13-41.'2,13 4 LB522 B-5.3, B-5.4, 7? 5.31 B-55.23 R 6.3.2,

B-6.3.3 and B-6. 43 and 'Iabh- 21)

| Icrmxsszble Shear Stress i in Concrete T .N/m i
i i‘i v : Grade ofConvrate» 3
o M15 | M20 "Mz}. 1L oMY M3
Q) @l aws rae e
; o-is : T e
022
029
0:34 ;
037
040
042 )
0-44 : 0 050 | - 052
odq £ 053" | 05
044 51 5 055 - 056
0-44 ! 51 5 058
0-44 : : 58 | ‘060
044 | 051 | 057 060 | 662 0-63
. ok

BI 2013

A, 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 provnded the
detailing conforms to 26.2.2 and 26. 23. .

Table 24 : Maximum Shear Stress, T, Nfmm®
(Clauses B-5.2.3, B-5.2.3.1, B5.5.1 and B-6.3.1)

Concrete Grade M 15 M20 M25 - M30 M35 M 40 and -
. . e above

-

Ca NmM® 16 18 19 22 23 25

11 ' PTO.
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PART-A
.+ GENERALENGINEERING (Civil and Structural)

i.  (a) “What are the chief chemical ingredients and their percentage used in the 20
manufacturing of Portland cement ?* Also briefly explain the Bogue components
and their properties in the cement

“(b) _Exﬁ_iéin any four of the following thermal insulation :

5x4=20

% (c) B Whole Ciréiéjﬁéa;in:g system. fgllowié-g; bea"._t”ir{g'.sﬁwe'ref(:)t.aserved with’

*\ a pass. Calculate the interior angles o " b

LINE 5 FORE BEARINGS : Fa
LR & 30 |

Ba - -, 122° 00’ i @
CD 46 00 ,

: Mg, e G T, v Al ul B : '
FA— o i 300" 00

2. ;;é) What is superelevation ? Derive the relation between superelevation and speed :
of vehicle on horizontal curve. Design the rate of superelevation for a horizontal
curve of a radius 500 m and speed 100 km/hr. 5+15

w Describe the terms - True and Magnetic bearings ; local attraction ; back bearings 20
and magnetic declination.

-

() Explain the term Base period and Crop period. After how many days will you 20
order irrigation in order to ensure healthy growth of crops if : ‘

(i) Field capacity of soil =29%
' (i) Permanent wilting point=11%
(iii) - Density of soil =1300 kg/m’ '
(iv) Effective depth of root zone =700 mm
v) Daiiy consumptive use of water of the given crop =12 mm

Cohsider moisture content must not be less than 25% of the water holding capacity
between the field capacity and permanent wilting point.

-

- SB 2012 2
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What do you mean by “Viscosity” ? \’eloc:ty dlstnbuhon of a fluld of dynamic 20
viscosity is 8.63 poise is U=2/3y - % in which U is the velocity in m/scc at a
distance y meter above the plate, determine the shear stress at y=0 and y=0.15.

Take dynamic viscosity of fluid is 8.63 poise.

Define air pollution. Enlist natural and man made air pollution. What are the

effects of air pollution on human, plants and materials ? 545410=20

Define the term BOD, COD and TDS. The 5 days 30°C BOD of sewage sample is -
110 mg/1. Calculate its 5 days 20°C BOD. - Assume the deoxygenation Céilslant
ili 20°C kju as 0.17 v 313*11 20

-

Two plates 6 mm thi ;k are ;omed by 14 mm diameter rivets in a tnplc staggered 20

erClLd lap joint as shown in flg 1. In what way will the joint fail if Aallo able

A sand deposit is 10 m thick and overlies a bed of soft clay. The ground water 20
table is 3 m below the surface. If the sand above the ground water table has a
degree of saturation of 45%, plot the diagram showing the variation of the total
stress, pore water pressure and the effective stress. The void of the sand is 0.70.
“Take G=2.65.

Draw the shear force and bending moment dlagrams for the beam shown in 20
ﬁg 2

2@/ 6 kN 3 kN s G

m - 3 m
ALY YD lE : f\(W<N\C
R 4 m ——>f—2 m——— 4 i —DBrle—2 m—y)

Fig.2
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5. {a) The cross - section of a joist is a T-section, 120 mm x 200 mm % 12 mm, with 25
120 mm side horizontal. Sketch the shear stress distribution and hence find the
7 maximum shear stress if it has to resist a shear force of 200 kN.

(b)  For the I section shown in fig = 3 determine the position of centroid and moment
of inertia about the base flange (Iy;). 10+10=20

s [¢—150 mm—|
- A -

e

25| |
Ao, D i E7- B
H16mm
e de s b
iss | (';2
mm I 500
¢ mm
1
1.
I : ;
I‘,
2 (: 2t =l . { : A J 1 s : : ’ 5 . ’ z -
oouf T.ICJ T s 3 . . : _ !
. TK‘(- 250 nun #iL : . :
Fig- 3 ) ;
() () What is bond ? Explain flexural and anchorage bond. 6

(i) What is development length ? Write its significance in RCC design. 4+5=9

6. (a) - A singly reinforced beam having a width of 250 mm is reinforced with 3 bars of
16 mm diameter at an effective depth of 400 mm. If M20 grade concrete and :
Fed15-HYSD bars are used, compute for the section. 15+15

. (i) Working moment of resistance
()  Ultimate moment of resistance.

(b} Design a square column section subjected to concentrated load of 1000 kN at 10
service. Consider concrete grade of M25 and steel grade Fe 415.

(¢ Qesigna built - up column composed of two channel sections placed back to 20

back, carrying an axial load of 1345 kN. Effective length of column is 4.55 m.
Take fy =250 kN/mmZ.

SB 2012 6
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Essential Tables of 15 : 456 : 2000 Code of Practice

g L e 15 456 : 2000

26211 Design bond stress in limit state method for plain bars in teasion shall B,;:’gis

e ofconcrete M20 M25 M30 M3 M40 and above

(Clause 26.4. 2) = ; ! ; ot
PN S ‘ !
Exposure : Nominal Concrete Cover inmm Not Less I‘han b d :
Mid - F e BT ey e e
Moderate . 30 :
Severe - 45 - s leis ' i
Very severe 50 :
Extreme 75
‘Notes : - ' 7 o - o r
For main reinforcement upto 12 mm diameter bar for mild exposure the nominal cover
may be reduced by 5 mm. <
. ;
2. Unless specified otherwise, actual concrete cover should not déviate from the required :
. 3 +10
nominal cover by .=, mm. .
:
-
3. For expospre condition ‘severe’ and * very severe’, reduction of 5° mm ‘thay be'made,
where concrete grade is M 35 and above.
SB 2012 8
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. IS 456 : 2000
- Tabie 19 : Design Shear Strength of Concrete, 7, 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)

’:“5_ L\,_ﬂ _, ; 'Con(rr%e_ E:;ade B L -:j
e bt M15 | M20 | M25 | M30 | M35 |M40andabove
E R T RN
- <015 2| b 0.28 - 929 | 029 | 029 030
025, | 035|036 | 03 | 037 | 037 3
050 C | oas | 0a9 | 050 | 050
4 TR : o057 059 | 059
1.00 aer | 066 | 0e7 |
125 - 070 | 071 |-073 4
1.50 074 | 076 | 078 079 ,
1.75 078 | 080 | 082 084
L 200 |7 V82 | 084 | 086 088 |
225 o551 daa| voo |.mTebE |
2.50 0.71. 082 | 08 | 091 | 093 © 095
275 071 | os2 | 090 | 094 | 096 098
i 3.00 and above]  0.71. | | 082 | 092 096 | 099 101 |
. Note: The term A 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 t0'26.2.2 and 26.2.3. Sl
Table 20 : Maximum Shear 5tress, 1. p.y - N/mm?
(Clauses 40.2.3, 40.2.3.1, 40.5.1 and 41.3.1)
Concrete Grade 7 M 20 M25 M30 M35 M40 an‘ditiové
Tehar, N /mm’ 2.8 3.1 35 37 40
s 2012 : 9 P.T.O.
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1S 456 = 2000

Table 21 : Permissible Stresses in Concrete

~(Clauses8-1.3, B-2.1, B-2.1.2, B-2.3 and B-4.2)

I
e sl SRS, -ziilgﬂﬁﬂﬂtlwmmﬂﬂ!"

All vra_lu,es in N/ m_m2 :

. ,‘3I?é-(’h1issib!e,Stre§s'iil Mo ochE
Bond (Average) for
in Bars in Tension

- Grade of P
| Concrete |

fomgn | e aan el s 008
' 25 . & geC T g0~ 1 .08
M 30 100 8.0 10 ,
M35 115 9.0 1.1 =
M 40 130 - 100 - iZ %
M 45 14.5 11.0 13
LMSO 16.0 12.0 14
|
Notes :, ' ) :
1. ” The values of permissible shear stress in concrete are given in Table 23. :
.'E . 'i.
2. The bond stress given in col. 4 shall be inereased by 25 percent for bars in Compression. i
3
5B 2012 10
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Table 23 : Permissible Shear Stress in Concrete
(Clausgs B-2.1, B-2.3; B-4.2, B-5.2.1, B-5.2.2, B-5.3, B-5.4, B-5.5:1, B-5.5.3, B-6.3.2, B-6.33

¥ & and B-6.4.3 and Table 21)

; Permissible Shear Stress iztimrete e, N/mm’

’ N MEPONCEN. 6 - . G CHEER
| bd M15 M20 | M25 | M30 | M35 |M40 and above
oL @ ey W B fe o

<015 | 018 018 | 019.| 020 | 020 | 020
025 gl 022 0223 023 - 6725
‘ A.‘_i._o.s_'d | 0w | o3 om | om
075 | 03t 035 | 036 | 037 f:'f*.
100 037 | 039 | oa0 | om | 042 Lo
128 | 040 042 | oar | 045 | 045 T
150 | 042 045 | 046 | 048 - 049 | 049"
1% . 044 | 047 | 049 | 050 | 052, -052
e [ 200 44— 049 | 051 053 |* 054 0:55
295 | 044 051 | 053 | 055 | 056 057
250 044 051 | 055 | 057 | 058 0.60
275 0.44 051 | 056 | 058 | 0.60 0:62
300 andabove| 044 051 | 057 | 060 | 062 | 063

Note : A_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 24 : Maximum Shear Stress, 7_ .., Nfmm?
(Clauses B-5.2.3, B-5.2.31, B-5.5.1 and B-6.3.1)

Concrete GradeM15  M20 M25 _ M30 - M35 M40 and above
Teme, N/mm? 16 18 19 22 23 . 285

SB 2012 a - PT.O.
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PART A A
(Lml and Sir mtural)
5 SECTION E .
be ’ (Civ i)
: B
S71. (4) Wiite ashort note on Consumptive use of water. : 15 |
e (b) Advantages and disadvantages of concrete siceper. 5 i

{a) To z!etcm‘.ms lhe mco'x clnmtmn of glslntxoxm Qinte rpol:xt"d m a tnangulatwn ; g A
; v,'stcm lha 10! ,wmg, ooscwauon:.w cnadc g £ o

(b) Ina consolidation test on a °onl the void tatio of the samp)e decreases from
£ 24 w0-1.12 when the pr(,ssur.. s-inersased—rom 20. 3 49 tcnnWifq,Tn‘_' ke
Cziculate the co-efficient of como-ldauou in m2/year given: that the
. co-eificient of permeability of the. soil 'unng this pressure mcremem 't
2R 8.5 % 107 cm/sec. | Eo A iR i ), 15 7

"Nc 57anqu—landNr 0 -

o (b) :-Writeaahoit'hoié éﬁ'me‘sign;@aﬁgﬁj:&pémcg of soil: : RUSS
B 1) C R 2
- 3 3 N — N
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4. {a) A ::c‘xvalar channe! 2.0 m wide has a discharge of 250 hiv'sec which is
measured by a sight angled V-notch weir. Find the posmon of the apex of the
notch from the bed ot the channel if the maximum depth of the water is not to
:,xceed 13 m. Tal\c Cd 0.62. 18

(o) List -down the mod_es--‘of, water penetration-into road Structure with a_ it
sketch.

.

N

Medsures o conlrnl W‘"el p{)llll'lﬁn

" Anchorbats ~-2 nos. of 16 mm dia..
AR PRETE . i

/ﬁ \vual is' analgsm of l':.lea 7 And n.xplam its pu\pose e f- o M E
‘ }_-Ex;,’a‘i\‘:hc_mrmfﬂrwl Nre mem‘n/ wet proccs& T 38" 5

3 i
: i
i
i
5 ~.,AT—'201:1 Wi ¢ Bgsimp s ; k— e
S S i SRR ’
[ S by e o
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SECTION it
e ) J (Stru‘hu al}

(a) Discuss the s xﬁumce or eold wealber concreting with special eniphesis-on

. ww ¥
vy

problems IZ:C'\.J by -.oucre'.«: .nfreezm;, oiditions.

jefly the factors affeeting

(by Define \’-.'(‘-l".&‘.}l])“' r\" ""ruek and explain br

workability.

8 l)ﬂsu,n a cauu\cucr' e
load of 15 kI\Im

g a “total load of l‘S kN/nx mcluswv of ~*clf 14

welght 'ﬂxc b.,am i5 Iatf-mu \gsptirt;:d lhroughoul T S f

el coaﬁﬁswe amRessiue hoad - 'x...m_m 1y joutded steet Lolrﬁn—»-— —.
G A5 smw« in the ligure a'ld an effective length of 2. 5L

ha vmg 4 Ciuss B

~% For the le} Az of cor rmmb ‘the cioss sectional area, !he rfmmem c* inertia
-and the racius of gyrations, the’ mammu.n width: of ‘the’ outstam should e
- ‘taken out not wore that’ |6 umes the thickness-of the flange. Also; the.
" maximum depth of webshouldbe tzikcn not more than 50 imes its thxcknms 15
$- 240.mm ~— 1

A s

: :Use'the following datas < , o L
' I : Allowable sm in ax:al RO W E e *ﬁ 5
: | compressmh(kglmil) i 6mm - \ :
0 | .. 0., . P
_,_.v__J_- — — N E T 400 mm
IR IR T | S
e =r M :
4| i T
100 ‘ i 340 decd & F—24ﬁmm-——:}'
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(b) Determine the forces in the members of the tmss shown in the figure below : 15

2000Kg g

shown in figure. Find the bending ,Qmen(;@d reactio

SEnatRMD. Y ahtaa L

30-

: : _ . 6OKN iy E & 2
SEETNCEEL L A mgi,a,biac‘kct,_l;. S
2R AN . o i . .

¥ % s
oA ) g A\ £ B

n i v e

AR

- 3 ’ a |~
a i . T -+
Coardm ’ T : ‘ e o
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Essential Tables of IS = 456.: 2000 Code of Practice

is 45_6:200_0
26.2.1.1 Design bond stress in_ limit statc»x.nclhod for. plain bars in icnsion shall be as
e R DU SN PR
,fuﬁ of goncrete M20 0 M25 M30 M35 5 M 40 and ‘_‘Z’i : 3 :
Desxgn bond stress. 12 v : ";4 5 T e :

/‘«/mm

Moderate E 2 30 . i
“Severe L £ z 45 ¢ 7 ‘i
Very scverc : o B 50 1 "

ey *:—:——'— - % . ey s, 4 = l:"
Lx\rca € , 75 A
e e [ N SN . W L e j
1

: i 1;
Notes : “
For main. remforceme t up to. 12"mm dianiéter bar-for mm‘cxpo',sure the nominal A
SRRt . - : i

ovcrAmay bc rcduccd by 5 mm . : : : 3

Qe 'Un ess specxfxed othcrwxsc actunl concretc covcr should not dcvnate from the
: 410 )
1:eqmred uommal cover by 0 mm. 3

i, For exposure condmon ‘severe’ and very severe reductmn of 5 mim may bc s

madc wherc concrett, grade is M 35 and above

W
L
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is 456 1 2060

F Table19 : Design Shear Strength of Concrate, 7, N’
3 (Clauses 42.2.1, 40.2.2, 4| 3,404, 4053, 41.3.2, 13 2and 41.4.3)

S e o f i |

IO();;I

S el ML M 20 M 25

M40 and |
“above

e S

B shrey e @

FEEES ORI

1o<o1s- | 028,

. 0@
oas
" 079
0-80 082 0-84
084 | 086 088
REH 1 090 | 092
(R 0.93 095
004 0-9% 098 " |
096 099 ! 10

T e
125 | o6 | o067
150 | - o068 | 072
i : '1-7:5‘. Voot 075
s 2-00 07 079
. 225 | o7 .| o081
250 |+ 09 | wez )
Eecw r bogga—i 8- F bl T
: 3.00and | - 071 | 082 e
‘above ) |

! Note : The tcm A is thc arez of lung.wdn\m .CH\;OJ rcm(orcement which conimues at

N leasl one. affecuve depth ‘beyond the seumn being consndered except at support
i N .wherc the full area of tension remforcemewl may be used provxded the dc‘:tmhng
O e e :confomsmzszzand 2623

Ll oy : TanleZ{) Vlax:mumShearSlrc‘:s, ,mx,l\lmm

(Clauces4oz3 402?: 4051¢.nd4131) g B R

= ==

Concrete Grade - ', M29  MD25. M30 M 35 M40and abovc

cm,N/mm N. Zm Ot Bk 35 37 0. el

o ATERU. Rl e L
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I8 4560 2000

Table 21 : Permissible Strejsses in Conerete

(Clauses B-1.3, B-2i, B-2.1.2, B-2.3 and B42) *

All \'aluc-: n N/n‘f‘)

r ""rm"ﬁib’é S"rcss in Bond W
Batabie e (4 \'eragu) Jor PIam Barv n| .
Direct : ; T

. Termorz : S

Grade of
Concrets

S0y

: g -, S -’-“':7 2 o
166 12
- 110 i3 =2
: {20 :

Notes 3

1.:  "The va_ues of permssnble shear stress n concrt:(e axe glven m Tablc 23

&

: 2 The bond stress gwen n col 4 shall be mcreased by 25 percent fo: bars mcompress:om

CATR2011 1 b
e - ———— BB »@*MWJ~ 5 B - = iy - - =
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DN

15 456 : 2000

d ‘Table 23 : Permissible Shear Stress jn Conerete :
" (Clauses B-2.1, B-2.3, B-4.2, B-5.2.1, B-5.2 2, B-5.3, B:54 B.551, B-553, B632B633 |
and B-6.-1. 3 und anh 21)
]O(‘;i Per, n—szhIe Sh\’( Strcw i (m;;e-n, . ,\f/mmé‘(__' 7 i
MRS o L GrpedfCabe .
T o B M 20 M35 .| M3 Mas | M40and|
e o i R ! above .

PN N T T B B R ©)_ (0} 5
<015 | s 018 |7 019 020 | o020, :
faogstrliign T 'o:»zz‘%‘r 023 - 023 ]

0507|029 | 030 | 031 . 0L 3
075 | 035 | 036 037
100 1. 037 | 039 ' 040 042
125 . 040 042 | . 044 - 045 .
150 | a2 045 | 046 - 0-49 049 :
175 | 044 047 | 049 052 | .0%2 .
200 |- 044 049 051 054 055 -
Fo225 | .0aa ) ost Lo oos3 056 | L 057 4
' 256 1 044 0-51 055 058 | 060
2750 044 | os) 0:56. 060 . | 062
300 and 044 051 057 062 063
above o ] e : %
te : A, is the area of longitudinal tensv\n reinforcement wh:ch continues at jeast .one
) 'p’rcffcctxve dcpth beyond thc sccuon being ‘considered excepl at. support whcrc dm
i ;jfn. area of tension’ remforccmcm rnay be USed provxded thc dc!axlmg conforms toi :
' "26223nd26.23 5, o0 o
Table 24: Manmum tharStress, "m, Nlmm

(ClausesB.$23 B-5231 B-551andB—63l)

Concrete Grade ~ M15 M20 M5 M30 M35 MaOand above

Tepao NlIm® 16 18 ‘).‘9' aEYs 5 25

, [P0,
P $
= ) . R S )
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\Ik%k .  BMC. —LE2 “TMMG

aihiz 44 '> b /‘VV}RoA//y)( NP —(D/V(Aerp
B AMEM SURVEY S Al €Y | (E

AB 2010 I -~ o ' ‘/‘TCEL _
GENERAL ENGINEERING /W gt g é )’
e 'PAPEnu/mrﬁu - - =

% N = ‘ A R s S
s : : =
Tllree"Hi)urs _Ij C C]" f-J !o | Maximum Marks - 300 ==

9. g Uwp = L aNaay 3 300

S —Z;j 51~ o,“()‘.f

: f_I’mt A (Civil rmd Str uc,tuml) and chrt B (Electrical and Mechanzcal)

e Part is_to, be: attempted as per-oplion given in the App’lwatzon Korm: Both' - ,=—"

d'B nsist Sectwns each and candzdales should attcmpl 10 questions in é>7)~ :
q ch Section, i.c., Scdwnlund bcctwn a4 ofcxtherl art A Al

é.pres e, , o
put their szgnature on lf;r‘“" .
tonis must be fully . comﬁ k

d zero mark. will be arded.

-

2 one, optcd-by U:.e

: r)' tables of IS 456 : ;20?7 Code of Practice are given at the vnd of P

1t A for use of +
uﬂbmptmg Cuwvil and Structural part. - ; ol

JeFs written in a language g

T E ‘févf:rrr A stk @ (3‘5{1 e mﬁa;) é

¥ ailt sn'?r:+q:1 TRewe - F 7
et TR UPT 6 S AT € 1w, & ud @, 52 ave @ sk sl
alq i @ @%avg[ﬁm@vznr}mdsmaaﬂfamwr o q 2y

gmvﬁlqus(ﬁrﬁ;aqamm)aﬁ’aaﬁcm?

(mam)ﬁmmam—gﬁawaﬁ#aam
L@ ak%qus?@m («?gajavr@vgn

féﬂﬁ@m& am‘uﬁ
#ahgwﬂﬁz?#fé@#ﬂa%ﬁvfa -

o w?airé# ar%‘amﬁzz? a‘. s %msns’,qq_,‘gsg ;‘gooq'\}égq'fg}g

“AB2010 Page 1 : j : A ‘
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‘PART A
! ;fq:qturgfl.) P

/xn’\/"%&/ io
SN ‘i’\nﬂ wk

10

G Prismaticcompass N
ol (i{) t’iéne table and its accessories . ~ e o :
; /) (a) The followmg propcnues of the soil were dct.crmmed by perfoxmmg tcsts on Cldy
Q_ " sample : LT =F, ‘_f ST e S ,W‘p NJA/‘/”P )_5”’)“1 ,:'2_,
B F s % oL - s : -'"3'1—/”‘1 g
5 Natural moisture content = 25% .

L:qmd hm:t = 32%

bumtte was’ ﬁ)und to be m

d The dxametcr of the buretfe was
' 3 s

“t?(‘“ L\1 30¢Y, &= IQ) “Sec.

L,}SC’W\ Vs l'\l =

i o ol i _Ga’\a

i otg‘m | S
x4 ~ A 2 e x = Uy
- 183) u«»‘
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»' 4. (a) Explain standard penetration test for measuring the pcnei.mtiojn r,esis'fﬁncc of the

= soil - " T el B e £ N7 R / ./lI'2

-

g;)) () An ear t.hcn embankmem is: compacbad to’ a dry denéity of 1- 82 pmlcc_ ata monsturc
¥ L/ < oo tent of 1?% Thc bulk.densﬂ.y and mmstur(\ content are 1- 72 gm/c;: and 6% at the

pd / site from wh(‘re the’ soﬂ is borrov.c& .mQt.mn.spnrtcd at the Site of conblmchon How
much o\cavatxon should be ‘carried out in the pit of borrow od aréa fm‘ edch cu m of |
the enﬂm_nkment R Nahies, s ol St gy LT > S kit 18

DR (a) 0 An oil of viseoexl.y 1 g ponc and rehtwc deusnty 1 0:> is ﬂowmp Lhrouyh'a cxrcular

- plpc of diame 3:52 l/sce. Find the

,\j.n’) stcuss in detall the phyquca.l .md chenncal ch'iractenshcs of sewage

'Dcﬁgn a rapld sand ﬁ]tcr systcm for i water supply of 9 ml d to'a townshlp All
the: prmclpal component.s shall be de%gncd Enumerate your assumptions ‘during

the design steps. . S ot ; - : . B —4
D R e ; i =y " .
A ;
{
%
: i
STt i IS N S 2
Y a

AB 2010 II/Page 4 .
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SECTION I¥ 3
(Structural) -

ng;2 - o .
s ) A s‘traigift circu;ar ‘bar of steel 1 cm in diam’_e'uzr. and 120 cn lon:_g is mounted in’
te;ti.np' machine. and loaded axiaily"in’com?r@sioﬂ il it buckles. Assmng t-he .
D Eule} foﬁmﬂa for .pinned ends to app};,_qsﬁmm‘thq mzaximum ce::tra\;'d'cﬂech;n. ) y .
: befo're the material rea;:hes its yield stress of 350 N/mm?. E = 021 % 10° N/mm™ 1
- b = 3 . ‘ . . - ! o & x a _:: )
87 (a) For the beamr sh;)wn in Fig. 3% find deflection at the freq end and middle of span. 1=
7 7 ’
g W ; 2W w B
S cl WS CHE [i e _LD TR S -
E " T © Fig's S e
—y Cxad d_‘}h’ { 'igbese%ihet;xe»ﬁ;pert'iesafmwrvq}ii&:mjige-ma: ary o '_bii'ﬁ's’éd't& ;a,-erg—oaa“‘_:sx{cgete. T
TV 7 What do you understand by the term ‘water cement ratio’ 7 f s

AB 2010 Il/Page 6
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SECTION 1 2
(Structural) -

ng;2 - o .
s ) A s‘traigift circu;ar ‘bar of steel 1 cm in diam’_e'uzr. and 120 cn lon:_g is mounted in’
te;ti.np' machine. and loaded axiaily"in’com?r@sioﬂ il it buckles. Assmng t-he .
D Eule} foﬁmﬂa for .pinned ends to app};,_qsﬁmm‘thq mzaximum ce::tra\;'d'cﬂech;n. ) y .
: befo're the material rea;:hes its yield stress of 350 N/mm?. E = 021 % 10° N/mm™ 1
- b = 3 . ‘ . . - ! o & x a _:: )
87 (a) For the beamr sh;)wn in Fig. 3% find deflection at the freq end and middle of span. 1=
7 7 ’
g W ; 2W w B
S cl WS CHE [i e _LD TR S -
E " T © Fig's S e
—y Cxad d_‘}h’ { 'igbese%ihet;xe»ﬁ;pert'iesafmwrvq}ii&:mjige-ma: ary o '_bii'ﬁ's’éd't& ;a,-erg—oaa“‘_:sx{cgete. T
TV 7 What do you understand by the term ‘water cement ratio’ 7 f s

AB 2010 Il/Page 6
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Essential Tables of IS 456 : 2000 Code of Practice
-~ ; . e © 1S 4563 2000

< : S e
26.2.11 D951gn bond stress m limit shte method i'or plam bars in tension shall be as— =

below .

; Gr'ada'of concrete
5 . N ‘

D(,s!gn- Imrul rl.res<;, AP 14

bd’ JY/mm

M 20 M 25 i M":O M 35 . M 40 and above’

e ey Very Severe . . gt J BESRTN e B B b :
£ > -,' 5 « alg - e = 4 . -« ¢ y o
Extreme ° 5
Y 2 . & =
& -
Notes :

For main xemforcement up to 12 mm dxameter bar for. rmld exposure the nommal

K Ual‘es&' specified ot.herwxse, actual . concrete’ cover should not denate from the
+10 ; X

reqmred nommal cow:r by 0

Sgte™ For e:gposure condition ‘severe’ and ‘very severe’, reductlon of 5 mm may be made,
A where concrete grade is M35 and above. .

AB 2010 lifPage 10.
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- "Ne 381559

NG
o |
ﬂ‘lﬂl
—
-

JE(C+HIR)-200941
GENERAL ENGINEERING' /St

PAPER 11 / wgi-us I '
“1Allowed :Three Howrs

Afa.\'f:nz")m Marks 300
< Y aprr - Al w02 .

3fEHa7 3% - 300

consists of Part A (Civil and Structural) an
ly one Part is to be attempted as peroption;
wnd B consist of 2 Scctions cach and can—déa

a5 questions from each Section, ic.,

. All questions carry cqual marks.
andidate will be given 2 (tiwo) Answer Bool
ctural) should atteinpt Section I (Cuotl H (Structural) ‘in separate
¢ Books. Similarly, candidates attempli ‘ ind 1 !

: (Electrical and Mecchanical)
attempt Section I (Electrical) and Section II'{Mechanical) in separate Ansn:}cx)'

art'B (g‘l:é%tric‘;ﬂ and Mechanical) -
ver i the Application: Form. Both' s
ates should altternpt 10 questions.in

and Section*II of either Part A- ..

didates atterapting Part A ((‘-,’iy;‘l

s
Books.

{Answers to all questions wust be written in one language, ie., cither in English ‘or in
“{Hindi according o the option given by the candidate in his{her Application’ Form.
‘Candidates wre not allowed to write the arnswers partly in English and partly in Hindi.
1 Candidates nust write their Name, Roll Np., Ticket:No., Name of the Examinali:)n and
-Subject, at the prescribed place, on-the cover page of the Answer Bool: correctly. Candidates
must afso pul their signature on the cover page af the prescribed place The above S

nstructions nwst be fully compiled with foding |u}5:'gh the Answer Baok ittt —
evaluated ahd zero mark will bé awardedt B R KL Pse

" No eredit well be grven for answers wrillen in y
caadidate

ccessary tables of IS 456 - 2000 Code of Practice are

candidales aitempting Cruil and Strucetural part.

oSN i

CIRFA H o E (fala wF arEEeas) il a9 (Fga g6 wlis) § i sndci-un A 2w g
CERCY & T AFE 0 FE St fowr w1 @9 i, 66 @, ¥ 2 mus § site-snafiar
4P GUS Al w1 A 9 @ v [ 99 I Y VA% @5 NET dd gU gt 10 wed

: i Sl W 20 KUATE | R T s 5 G
"7 2 () Iaryfard el 1 w1 F (GRS W aTers) 3 opa w0 ad
@ wvs [ (Rifact) aa avs 1 (SEAAE) BN Iw-ghany ¥ g

¢ languaze other thae thc one opted by the
. . = . . =

given a the end of Part A for use of

158 san, wn W (Agd ol Titrw) R E 70 A WaAhvd 1 @ ] (dga) auw @vz il
/ﬁ.@?%)ﬁ%m-mmgmﬁﬁﬁamm: T : : :

& W ST A IR 30w T 393 rdeT-ua A RY T AR F S k) @ wmer st
"’"?’If‘?"’ffﬁx WECRRE ] Inafda w5 ﬁjmiﬁﬁ"iﬁ?};ﬁ\gﬁ?ﬁ 7 fGaT zg?msri-qfé:rﬁ

i e e R TR R R R T = S veg——
VAT e siav R s sl snarr g w friia @ 3 e 5 sy w0 a-q;{a 0
LR W g0 wz sgwery e g, s syt @/ S s sic g 3w E f
w. SmA . sl '

-"?‘ffffﬂf;'f{l{' WG [GFET B w5 il Nl g a4 REw T@d ¥ fow @it i a9 R

;7,12” -I,v. - . - T 2 -
T Bfared

Ratacd g aroms win @) wign 3 arcd 2l & A F ke AEOR. 456 - 2000 R A3
| T AR W & & w A ad o F
JEIC + £1-200341/P2gd 1
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Dcscnhc bneﬂv Lhc chamctu istics of good ,:once

(h)"’/“ﬂ\at do you mcan by ae:xsomng of 'hmbcr 2 Descnbc the wet

_f;awss Find u\c truc bearmgs of the lmes AB AC a,nd AD rcspcctxvcly.\
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A

PARE A — 3
(Civil i{ﬁ(i Structural)
SECTION X
(Crvil)

hods of scasoning 3 Ey

H
Lunbcr : Y S S AL 3 5 £

fou d to be 286_ 3'37.

i
t
|

3_.;\(:1) A sample of soil ha':. a. porbsxty of 35 porcent and spcmﬁc ;'raul.y of solids.is 267 l

eva Calculate void ratio, dry density and umt. weight if’ ‘ i
() the soil is 50% saturated, . ™~
; i
———-('lﬁ—ﬁ\e soil 1s 100’-/.: saturatede - X o i e @ . 5 15,74 ~
S’D’\%} A sample of soil 18 5 em high and 8 cm in diameter. It was Lcsud in agcons..ant }® ‘:
permcamcter. \Vator pm.rcohtes ﬂ\rough the soil uudcr a constant head Q[ﬁb am for "
8 m. The water was collcctcd and weighed. Its wc;ght was recorded as 500 gm. Ond :
g oven drying the samp‘c of soil, the weight’ was recorded as 450 gm. If Gis 265
"' ‘caleulate
A .
S N cocfficient of pcrmcahlhl.y, i
& r/ .

L\ i \(;i'{‘ seepagc. vclocxty of water whcn. thc water was under operation. ¥ 15
ﬁ;..’\ﬂ"l)' An embankment was compacted at a moisture contcnt of 15% Its dcnsty was | L
“§°\ i determined with the help of a core cutter and the followmg data was colledcd

i
= emply v_vmght of the cutter = 1200 gm o :
& 5 5 S Y A ;
- weight of cutter when it is full of sl = 3200 gm
volume of the cutier = 1000 cc S
3 Calcutate - bulk: dcnmty and saturation pcrccnlagc of the cmbankmcm. I the
cmbankmcnl, becomes fully saturated due to rains, then, determine l.s moisture
coatent and saturated dulmly Take G = 2-70. 7 20

b

-

(hn;l,xplam the factors which affect the bearing capacity of soils. ; ’ in

JE(C+ £)- Z_QOQHIIPage 2 A £ e #
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“ SECTION It [
(Strucinral) Z:

7. (2) A bar 40:mmin dx‘\mctt,r is 8 ulge Led to a te n:nl«. foice of 0000 k-" Th— Axtcnsmn

g 3 4 Fig
o T t 5 fas . I
: (i :\n RS S J 55 cm, dccp and 19 cm wide having flange and web thicknesses of 15 om a ‘
. S TR s .md 0- 99 cm rcs'pccl.woly i wsed as a beam (‘alcul'\te tHe momept of rcststancc at < . 4
o a section where maximum stress 1s 100 N/mmZ. 10 £
s T

i = 6. jta) A can(.ilcvén oflength 0" and depth ‘d’ tapecs in 'plan n sucl a way that the breadth
=z L/ 2 “brat the fixed end, decreases to zero al the free end. Determine the deflection at
the free end due to load ‘W' acting at the free end (Fig. 2). ~ 12

T VTS SO

w

el

¢
3
N’
N
=
LT A B

= ; s ¥om o = F
3 e - = 3 18]
b : » 2 \ 3
o> = . b
Cs o Ers L= : : a2
= : ELEVATION ) i 8 B
2 8 )
= T
2 - — . 2 )
- = b \“\ "P
= . T i
s y i
¥ Jr__ g - =
= PLAN ! .
5 . ' Fig. 2 g .
_ % ; ; :
JE(C + Ei-20097Page 6
- Trve o 2 . = ~.
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5.

-

(@)

(b)

gravity 0 85 Rl
0-75 m/s l.]

52
and calculate

bend

3 Dcsngn a

The space betwveen two para“el plates 4 mm ‘apart is fm

\e 1pper plate of

ot

re

A bend in plpelmegonvey-mg watcr gra
©and deflects the ﬂm\' thtonrh an ‘a

“is 175 kglc:m2 'Detcmunc thc mzcn

setvage ﬂow n = hu'cs per h_
6 months. ;

SJEIC +E)-2009/Page 4

WV

i x.;qf01cccf02k“fbo it. Assume sty
tocity @

15¢ mxt) of oil i Jtoko:,

Diploma Govt Jobs
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. g N

cd. with an_oil of speafic
area 800 an? is dragged mth constant veladily of

3 -
aight Tine velocity distiibution - G
radient, djmamic vis cosity of oﬂ m poise and kine: natic

dually reducv.,s from 60 cm to 30 cm diameter

of 60°. At the larger nd the fauge pressure 3
60°- AL the JaBPEEaL. ety

force cxcrted on the - 1
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‘;. = : 3
& Y";s:‘.cr;'l.inl T:\ll»lc:: of IS 456 = 2000 Code of Practice .

~ g : IS 456 : 2000
26.2.1.1 Design bond stress in limit

strle metlicd for plain bars in tension
- betow : g A

shatt be as

_ Pable 16 = Nominal Cover to Mect Dur;bi!ity Réq\[irélnéni:; % =%
; . (Clause 26.4.2; =~ 2 ', :
- ] - =z — v e oo il s -
; Exposure L = Nominal Cgncrete Cover i mm Not Less Than
Mild . . 20 - L . 5
. =~ ’ e 1 . e Tmxd o P A0 BT
7 - P . - - - - - s —w — X
Moderate 30 ¢
- Severe e, 2 ’ - ‘ 45.
4 = Very sevcbe 3 _ 50 y
Extreme T 5 ” 5
Notes = = :
T‘_; . - ; .
53 Tor main rcinfprc—_ément up to 12 mm diameter bar for mild expt;surc‘thc nominal
= cover may be rcdué:(:d by 5 mmn. B =
4 2 Unless specified other wise, ncetual concrete cover shauld not deviate from Lhe
" B = 4 - .
required nominal cover by l(()) .
3.

Faor exposurc condition ‘wevere” and ‘very severe’, reduction of 5 mim may be made,
where concrete grrade is M 35 and above.

& I = :

JE(T +€)-2009/11/Page 10 ;
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¢

- \/f)/j “V,yhort notes on © f ? D ;

al ¥ : 3 . » 14 : y‘ e S ;«»'. o 3 X3 A
t dO ou \mdcr_,tand by thc term ‘Llll‘l“h 0 Wh y 15 ! W c._ sent e
1 O

crete 7 \’Vl at are the v.u1ou> mclhods commonly ado
co1 et

pte'd" in curing ?

Discuss in detall “placing of concrcbc in cold and’ hot. woather -

A RNETTE

o AOO 'mxsso mm (cm: :vc ¢ T

l)csxgn a col
1 c s.dc of tl'Je colimn is mtnctcd to 250 mm’Usczc

(10 mm @ ,l,a.teral lies.

A S ; P SR T an i of the
t.'\(,ver s\ab {0 carry A superimpoged 16ad of 4188 N/m™. 'l‘ht; overhanz © e
sigm 2 cantt A ; ;
lab 55 1-2 m. Adopt M 20 conch.c and Fe 415 slrc\
: - ?
 ¢2)  What arc the advantages and dlsadvanlabcs of wt_!dr_‘d).ol,s
a

> cformine c axaamu a 1 nvaets nc nnec! l()u S\’\(\\\ n l'\
t Det : l’h maxi m lo din Lhc ivets of the cccen

S L o {
(L) | bl ;

RN 1

s Jll_ =S

A ,
° g

20 &n} 60 1N

JECEE) _2009iiPage B
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mzxa‘:l < utzm&w.
i 099 M. 'mm 100\1

c

i i ] ﬂﬁ\a "8 o Sreoer e al ‘:rT "’1"’?11 a

(TR 1-835,7.1:0 W-E1 0 B- A RL.
L 153

i e s o

Wi W iadid 2670, ,'mﬂ
i A ft aaE A wl et aeem &

R o swen 2 ﬁFBIr-J.d 2 it aﬁ'A WKL - 4505 W - "/]rfjo_“u)
-- 4 e ) T e e i e SEFWORSWETE 1;.
SR ey Swaa® e eﬁ-ﬂ i (F) I IrElEd  (FETT 3587 007 A ’Y/
\ t T deedtn Regaw s 007 W 1 frele song [ wHA 94T Lesil AB, AC dm Anq- ,
\ ’} ) BT BT G i 230° 00", 340° 007 31‘( "30°. 00 o, mz \ Ll AB, AG @l
L\._ : 5 © .AD%:: emafqa. 2% fegy R e Sy <5 75
‘ 0
=53 v G swmaden Geomita wdeer FE @ e TN 60 S F alf
- ¥ e N faveer W@ L w@azcrsfmamvfﬁmﬁ’{c=15kw a[L ¢ = 20° :
'§|wi’lg=¥mquiﬂdai| 15
Cou A e g@ PR Stah-"ta 3 3&( L e Ol L sm}it'qtfamHQt
QUol -F GroTAd wHEE 8 s 10774, 50 x 10-‘ SAT 16 % 10-¢ AiyTwos ¢ Al
“alerd wenEE 6,3, 12 M. u—ifdﬂam :«ma%m faeusii W Py & mzi’taﬂa*
\rvmﬁﬁsﬂaqi . i . 28
'2oﬁﬁmmm%@w«éwaﬁyl-ﬁﬁ ua?:asaﬁa.ﬁqa&lim
a—aq:ga..qqrqilqaqa:a'qa?lsﬂmm?\\ s -
'15T«qu¢1k$1h"ﬂ'qfr *"e—\wmﬁq;a araf—m&ﬂ%aﬂtﬁa%
wa«nut‘@:wqawﬁﬁzm*rmsm i el @ o st e e R
tﬁmm%aﬁtaﬂﬂ t‘aanaﬁr:lmas-— FELIE ) 157
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g

5 g:z)/ ,"A combined sewevr of cucuhl sccuon is to be laid to serve a particular &
A area. Calculate the size of the sewer.
An,'x = 100 hcctnro l’oou!atlon =1 Iaki\ Rate of water .suppl =135 lpcd-
T;me of entry = 3 min; Time of ﬂow =15 min : - .4
7. Average impermeaility fa;lor = 0 5 : B Gl : g
~ - Maximum permissible velocity
frag
! ‘
T ?V’\‘!hat. is the mechmusm mvol' An treatment of wastc w‘xter'(sewdge) by: - 4
- septic tank 7 £ e d : 3 ) io %
» 5 i
. , :
o - ‘ A
A :
N
e’q\& = 3
a- b4 = ‘-
- = . s
o B p o
= s ;
= " I./"\/-./
* =
KJ{2005/1 - - — e — -
. 2
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:.. ’ y : oo v_.“..ﬂ‘_r‘“_(— 3
| e i ' SECTION 11 - s IR
s 7 (Stl;ilc'tural) i
7. () Draw the shear force and bending ‘l.“()lllcl!l‘di:\[}l.’.anl:‘- for the bean\‘c:u_-ryin:g "l:"_ I.
: . loads as Shown in Figure 2-1, and locate the point of contraflexure. ;.
7 . _

'c'tiqif at lhefmecnd of th'é ;t;a
— 10,000 ém* and E = 2-1 %1

; i T e kot
B 8 Figure 2-2 = «4 =
5 | 8. (a) A square hole is punched out of a circular laminate, as shown in'Figu'rc 2:3: . 8 =
o ® Find the m(‘sn\e'n,t of inertia about Y —Y axis l.l)rplt};lx_(::g, 3 . 15 : a
. ' . 4 5 = : = N : )
= F
. 2
¥
o
. ‘
B Figure 2-3 - ' ]
A steel rod 5 m long and of 3 cm diameter is used as a column, with b_oth
. ends fixed. Determine the crippling load by writing the differential equation.
S 3 _ : 2
. Teke E = 2 x 105 kg/em?. is
B s S
Al N ==y - e — = .
R o SR
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$ P

9. (2) G o -ﬂ::xn Lhc steps which can hc;_‘-,lnkcn to preveni/reduce the i“-cf{cc-ts of
concr(‘tlng in hot weszther. g

(_) What is com pac@.xon

> -2 V\’hy is )t necued ? List thn
. c ln[).lCLIO\l\
(<) »(plaln 'thc ne

dxﬂ'erent _‘ mot.hods of

ed for cunnd of concrz.tc 'L'

be used

'102 s.\oxld curmg be dono 7 3.‘4+3.
ther UIQ) 'und str(’ss method or ltmlt' i
noall: zhe. hiree .

g for n of s1-7c 350 > 3..)0 rnruz The i
of 1800'1(1\' Use M 20 concrete qnd Fc 415
,n,y of soil is 200 (NIml Chcx:k for flexure and

: t uemcé 2
‘Para Safe bearmg capa
. two way ‘shear only.

grade

. 11., (2) A rectanguig_ RCC- beam At b = 300 mm,

scervice shear foru:: of 100 KIV
20 mm (= 1257 mm?) are pr

.ang -.d = ")50.-mm, has a
“at a—sectxo'n near the supporti.

S Four -bars of T —
ovxdcd as tensile reinforce

~mant at the section, ; ‘
which are continued to the support. For M 20 concraie and Fe 415 gradf \'
bars, design vertical ‘ELlllupS for the sectidn. A 15 \
() A member of a truss 1SA 125 x.95 1s used to carry o te -:;"\:Io load 180 kN, ’
The angle qect:o'l is connected toa 10 mm ‘thick gussei pla ate, through the ®
longer leg, by five power driven:shop nvet&. as shown i I tgure 2-4.- Select a i
suitable anble thickness.and rwzei diameter. = !

45

i e B .
W, . L - . e
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L T
12: (a) "icn\,\on me

mber in 2 truss consists o( 2 parr of angles
AT HEET ISA 100 x 65 % 10 mm welded ,on cither side of
LS, ;:‘:_‘. u.:\nr’ 7 mam weld. l)"s'

a 12 mm- thick gusset plqte File
-the welded joint, shown is I‘wm e ) -5

ot e
Properucs of ISA 100 x Go x 10 ; - o3 y i ;

S U I
Area = 15 51 cm2 oy

. .---'¢n.--u--¢- '

R——— ,.—a{'-ﬂ-;a--duw- -
e "‘l‘.\'l.'m««p;ﬁn;ww-w

g ' % 3
Flgure 25 e o : ‘ ;
(Bi * PFind. £he maxamum 1oad P thét can be carried Hy'"{’ﬁe ‘bracket _éd}i;iectiov( - s
g ; shown 1n Figure 2-6, if-5 — 20 mm dia power dfl\""\ shop riveis are used 157 S
>
- 400 mm . 4
. -4>
."
' J -
s. ]
0o 1
:. i
. 2 2
= iy ¥ . i i B i . 1
. - - R " K : $ & - ; k - ' .::
) ‘ o o : : e 2
i —f P H
Ty : : ' © [Ft—10 ik i

CKJI2005M y B ’

s
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t .g,. ~‘(a). Explain bn'cﬂy ‘the 1
5

" List the pxopcrtxc» o-g;cme_nt mnc

I:,xpl._un bne[ly thc/t{ntr balchuxg. uuxxng, (r‘\nbporfﬂ"l

cunng

A rcxnforce‘
a b"«_rs 16 b

s ‘reinforced” with -
ve cover of 4 cm.

&

11- DC»I?T) a cnrcular tank of 13-75 m . dnamct\,r and -3 -0 m height of wall’ Free

boaxd 0-3m. The tanlk rests gn a. ﬁrm:ground Thc- walls are ﬁxed at baxe an
free at top (I.SML._

Y = Newz o : 3 R
12z, (a) Tho bracket;shown in F\g 4 ocnsxst ol' pair of mild steel plates nvetcd to - :
: , the flanges ‘ol 305 mm x 152 mm Icolumn. If the résultant force on’ the 3
o / critical nvet is hnutcd to QS kN, determine the lo—xd P, the bracket can ) 3
i ’ support. - - i 5 s - : 1S5 i
e ' . N 2 ] : =B o % - d
11 . ® 5’ ot - ) " ' . s : S .'_
: 300 mun ————-> . TNk TR N i-
3 . N 2ok i % - wie i R ES
.;— - s L ! (;‘)
2 e X s
3 =R 40 mm Ve T . " 7 : * 4
§ - - : 3 @ @ - Z ' H
£y 75 mum > . . . : : ) ,l
Y e N . & . . - o 58
i - 2758 S -Q . ¢ - - o ; i ’ : kS
e " : - mm 4 [T T . . £ :
3 1 T 3 Heoiod R L :
S i e : 75 wya“f - q.) 3 <-b E : B g :
TR . e @A R o S
€. 15 .- % s
3 : T ) | 305 mm=152 mm i
=% : - 89 I-colnahn
: Y
3 = Fig. ‘
’ 3 t
: . =S B == ; = %
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d Bracket loadcd a’

" Calculate the size ' Q\J\irc‘:ld' for the weld
shown in Fig. 5. e ¥ :

B .

' z - n e 2

- K e - . - . )
i s e RN S ST e St C—
. . & b = .
e , : _ " : 5 B

 JEE-2007-1f T gl re wy Wy
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. ‘)E{ 100 ? '

re———
,4*
.

dnmctcr gnd dx.,chargc of a c:rcul:u: wwer

1aid at a slc‘pc of
-md wnh'vclomf?‘l -9 mfs {n- 0 01") S

lcu!qtc thc
1 ine AOQ, nlnmng halff fml
d/b”;‘o’&__-_ et
(R 2 Q/l{\c -day ‘BOD of awast

¢is 280 mgfl Th Thc alts

410 rng/rl\t “what ratc lhc \yqstc

"

mate BOD 1‘) rcpm (cd lo h
bemg oxxdxsco? ik

\_hods of d h\g ﬂxeodohte, Lrawcrmhgz l)cs-‘nbc Lhc

c——"-"wr.,.‘

A g

b
¥ 3 R
e K g B :
=4 2 QA= X" 8D Zz-b %
“e a: i 5 “a% N ‘5 : . = g'-.
LI ’ ¢
“F ¢ = £
" A < 30 - (3} L.
- J7 e s ’ipxl > o e i
Foltlgie 7. Zea " "R ?
‘ ; N b :
i i BT A -
by #’4 - KD e ‘
: K %rﬂi‘s\h, TR N b T S
anf g . :
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. o Tk 3
. <
S & G
B - H
1 & s ?
-
iy -

SECTION—IT

(> Structural |

"Draw SF 'Lnl BM diagrams for‘lh(. L(_arn wnl
in Fig. 1. : ; a3

Moment of xnertla sf AC |s twice the moment of mc_rna of'BC.

W

B WM%H@M“ b i

% §‘_' Lk o >
. - s e
Mg 2 5 | % “ .
g@\{b) The [-beam shown i Flg 31s sunply supported atits ends over a4 ¥n span
: ¥ and carries central load of 50000 N_which.acts through the cenivoid, the- -~
line of act.non bcmg as showr\ in ng. 3 Cdlculd te the masdmum.stress. . »},lS .
P D A “
2 ¥ 7 = o e e :
. 7 P -! ' PO S R
e = ‘_4" P?ns . g RO s L
- )'{_60 ‘ xt : : w2 g B
I ‘ o 3 55 cm -
) S P |- - L

= % =
= ‘\— 19 cn—;i
. . Fig. 3 ’ )
: & . | B . - % - - . . 3 ) :- ) <
TS ":4J"EF}—'2007—'~H T = - i
. S - ~ o s = - < .
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e st
45

L

0

i {xl

2 '

&

\‘\’\_0\“\.(‘.("
G (g}

D\f[cren

- w;tcr tabrle

_ ratio of the comnactcd en

,\muunary and the
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At

PART—-&

( Civil and Strectura’ )

sgerioNn—1 T

ST SE - Cetyil )

tiate bet\i\f@:cn the fo}lov}ing 18t

ate nals gwmg spccxf\c u

di stant:(.-

‘ : Westward. The BEATINES 6
“Northern bank are ob @w&g e
q'a‘_g:ulate thc width ot' the nve! S

X hat are contour grad\("\t-w ® xp!fﬂxn their \mpo'tanrc in the lo(‘at\
hill'road.

r‘:-ofa s ‘
‘_,_,___‘_._;_ - _‘ 0
- o e i oy S
A 0 m thick-bed -of sand is

The water tab’e that was oY
to. a depth

-
-

underlain by a \&yer
iginaily at ground
whereupen ihe
reduces to 20%.
pryssure at mid of clay layc.
densities of sand and c\ay

density of sand =1-7 gfcm”
Fote gefcm 3 -10° ko'/mz'xg 8m/s

AN earth cmbankmcnt 1
density of 1-9

of ciay 6 lh\vl—\
tevel is lowered DY dn. )

.degree of eaturauor{_ 200V
‘Determie

T N,

the 1ncx:c2<’ 1'1 '.hc ec ; .
due to wa'er taife lowenng. ‘Given sa e

as 2¢ ) glem’® md B Esg/c-n3 and: ﬁc R T

b su:q/m \

s compactea 2t water- oontca.t of l7°/a
glcc. I the sp. g~ of soil grains is 263, d:alcutatc
xban‘xnxcnt.

L 4

The space bctww\ two para\l‘»l hori izontal platcs is T
filled wt(h_(,rudc oit of dynammc viscosity Z-Skg/m -
uppcr plate 13

fhisis © 2
I the lower pl?.‘l. is oo 7
pulled with vc‘ocnt"

pl S m-n ap

of 1-A5e/s. - 1

octermmc the shcax stress On. the lower. plate. 2 I S ‘

T : 2

: (iz) .TAQ open tank sSm long, '2 m-deep and 3 mwade contzins ‘0l c" relatve: - = 1.

2. density 0-9 0 2 dgepth of C c-9m. If the tan= is accelerated along ‘h.s lerighh g
A on 2 horizontal track’ at a -constant valuz ¢f 3 n‘/s‘ de{cmin" the new
S y i T
position of cil cur‘.a"e: ' s

JuE—zom»—u‘?f P

D’ \?4,- B 4_{,;1},51""“

) 2 o
e —— — 2 —

DA
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4. :‘.\\\;\) A divect shear box tost perfs

o observations at the time of failure o

Normal lead = 0-36 kN % : : P
Sheac Joad = 0-18 kN SO

~ 2
The sample area was 36 cin”.

.//.~

the zone of fai

The space

plate’is 60: The tlnckne,ss of the m' Glm is 125 mm 'l‘he upper ':late, w)uch

~ moves at 26 m per se: vequires a force of 98-1 N to maintain thc spced
: — _ Determine - = . P P 2
S — =~ oy i . 3 . S almy 5
' Q) th&d_,nannc viscosity of the oxl in poise, and : ~
‘ ; e :
(i1) the kinematic viscosity of the oil, it stokes, if the soecific gra\'ity of the oil is
=N 095, - ’ . : <15
( ‘(:‘:)\ A pelton whncl is fo be ‘desxgncd for the fo"owmg specnﬁcatums \{\ o &
N R s i -
T ShaRt power = 11,772 KW; “Head = 380.m; : g <O
Spoed = 750 ropan.; Ov::rall efﬁ\,lc-v‘y 86%; B
Diameter is “not to exceed une—smlh of the wheel dnmetor ) -—-
=
Deu:rnune : —.;
(i) the wheeél diamcter = S s S ;
(i) the number ofjct.s requic ed, and . . )

-_{ni} diameter of the Jct. )

:
-

Tike cocflicient of velocity = 0- OBa uud speed r.uo = 0- 46-

3

a rite \hml nul( s an Lhe ['ulluwlnb
@ Sewer |EEpat W T \ lU'mdc mmmé P-tmS Lo casy =

(i)  Sewage m ot wuies |
uﬂ{‘Su«cngL system Wr

o
B

| XU

A

C‘Iﬁ'&m“ﬁ— tl‘e\f.u U:} G ctu

L/{{%)l ‘ q!

:) Drain gnd irench drain -
/ Design (16 x 10° A.p.d. witer treatment plant wd_h apid vgrzwit_v sand_:_ﬂ!ter_
<! ume smtabh. design parametcrs . . 18

Dxtion — Seclions h Ul_ﬁypi“l‘l’j___"}!.’"f :

cEGspes
Trendy (}rnu\\f L:Eb{ucmu i Septic A go ' x,ge;
ﬂt U\ L\,{S’?C?AU"\ bsvnd,\cx-

JE(C + E)-2008A11/Page &

e ——— e St S 1 T WG &
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PART % |

= Clvll t\ud ‘slructur.. \

:

SECT: O\—~l

't_‘ { Civil )

fferentiate between lhc fo\___lov'fir;g matc

aals, ngg spcﬂﬁc uses

N1 - distar 75 mv Point A l.
%‘3 . 'lehem

bank are obsﬁrvca to be.

C_'ag‘cglalc t.hc ‘width ot’ the nwcr

. % Mhm are contour gradm'\m) Yn\pld—n) their in'\g)o_-.‘te_-r'_icc'ih un__!m:aun of . _._:{—4—‘—
Ui hﬂl road R V-'—; (L-’(;,\ S : e T S RO e :
¢ ; Rl . e ¥ | » ' e -
.{f} 3. {(1) p TOm thick- ted of sand.is underlaia by a layer of cizy -

"(;./’ : The water table that was or ;s..xaﬂy a2t mound level 1s lowergd by da

'C/}i;_,) o to a depth 4 m, whcteupqn the depree of °aturanor-! ?oou.

DN, ¢ wzter tabie feduces to 20%. ‘Défermine the xncrc?wc ia the '@ =
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