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C. S. {~1AIN) EXAM, 20<N 
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• I C-DTN-J-DFB I 

CIVIL El'IGINEERING 
Paper II 

I Time Allowed : 111ree Hours II McLtimut11 Marks : 3001 
INSTRUCTIO S 

Each question is printed both in Hi11di and in 
English. 
Answers nrust be written in the 1nediu1tz 
specified in the Adtnission Cert{{icare issued 
to you, which 1nust be stated clearlv on the 
co{·er of the ansl-ver-book in the space 
provided for tlte purpose. No tnarks will be 
given for the answers written in a n1edium 
other than that ~pecified in tlte Admission 
Ceniflcate. 
Candidates should atte1npt Question Nos. 1 
and 5 which are co1npulsory, anti any three 
of the renraining questions selectin,r: at least 
one question fronl each Section. 
Tlze nt1111ber of marks carried by ellch 
question is indicated at the end of the 
question. 
Notationsltenns used have their usual 
1neanings, unless otherwise indicated . 
If any delta is considered insufficient, assume 
suitable value and indicate the sanre clearly. 
Provide diagrams in · the answer-book 
whe~ver necessary. 
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Section 'A' 

1. Answer ar.y five out of the following : 5x l2=60 

(a) (i) What ts 'pointing' ? Mention any four 
methods of pointing. 6 

(ii) Explain in detail the need and procedure 
for conducting water absor]Jtion test for 

·coarse aggregarc to be used in cement 
concrete. 6 

(b) Write short notes on any three of the following 
construction equipment : 

(i) Clamshell 

(ii) Hoe 

(iii) Tower Crane 

(iv) Trenching machine 12 

(c) (i) Briefly discuss the Fulke-rson 1ule of 
numbering events in a Network. 6 

(ii) What is the difference between CPM and 
PERT in net\vork analysis ? 6 

(d) (i) Dra\V a neat labelled sketch with dimen
sions showing the cross-section of a 
Broad gauge track for double line \vith 
electric-traction. 6 

(ii) What is the intended purpose of rail ? 

C·DTN-J-DFB 

List an) ten requirements to serve the 
intended purpose of a rail. 6 
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t. H¥41HR<4a ~ ~ 1¥~· qi• CfiT au< ~Pitt: 5xl2=60 

( Cfl) (i) iTtt cp;rr t- attt q;){ ..rt :qr< iTtt ~ eft 
6 

(ii) mi:fl cilfSI'Il iit'114 if 94l•1 ~ 3ft4c:u?i ltTZ 
f'ite•o4 q{ fcm \iil~cU~ \if(Wf ~fltlfUI 401901 

~ 3fTCn tt Cfi({ I Cf 9 fStlt41 fl f4 'R"11 < fl"' ff I~ I 
6 

(l[) M¥41 f?iqfol \34~( ~ ~ f4i;ii ~ tR Qocquf\ 

~: 

(i) ;#tq$ 

(ii) ~~~~(~) 
(iii) C!ICI( ~ 

(iv) <.'11 fd ~fr.:l 12 

< 1T) < i) \ifffi" ~ 17:4 b11 arr $ e ~ i Cfirt ~ "fi('lt Cf)(fl.., 

H4"1 q{ e~q it fC:t4"1:4rt ~ 1 6 

(ii) CPM 3{tt PERT~ m€4tstorf ~ aRR ~ . 
~? 6 

(~) (i) ~ eCfittOI * mlf <tt ~~~;ft ql~ BG q(!(l * qf~~G CflT l'4iitaft * «Tl4 ~ rtt"'ifct;a 
{tctiM~ ~I 6 

(ii) ~ CfiT ~ ~ CfliT @' ? ~ ~ ~ ~Cf 
q;) cstdl4 qiJI fq;~1 Gtf 3fml(Cfidl3ll eft 
~ cst'11~· I 6 
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(c) (i) Explain any six salient features of 
Nagpur Road Plan. · 6 

(ii) List the eight fact<A-s which control the 
conventional n1ethodc;; of preliminary 
survey. Explain any two in detail. 6 

(t) (i) List the ten precautions to be taken tfi • 

Theodolite observations. 5 

(ii) With a neat labelled diagram, classify the 
satellites depending upon the inclination 
of the orbital plane with the earth's 
equatorial plane. · 7 

2. (a) (i) What are the functions and limitations of 
Break even analysis ? l 0 

(ii) Discuss any five basic parts of paint used 
in building construction. 10 

(b) (i) What are the five different types of 
plasters and indicate the purpose(s) of 
plastering for Civil Engineering struc
tures ? 10 

• 

(ii) List the factors which affect the selection 
and use of crane in construction activity. 

10 
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.. 

• 

< s-) <i> rt•••'!< e'$Ch "<1ti1 <fiT q;1-f m ~: YJjti4 

Ml\Sldl~ fqcst!(1 I ~ ffJfffl2f I 6 

(ii) ~ ~~ <fiT €'~•1(1 PcrfuqT ciT 
H 4 f?5t d Cf)(~ q I(;} 3fTO ~ lCfil. ctrr ~ Gff114' I 

~ ~ q;1-f Gt ttfct~R ft'i~ii4· I 6 

(:q) <o ilftilm~l'4l 9-&TuiT it ro- \iis~cw•~, ~ 
e tc:n:nP14i <f;T ~ Gff1t4. 1 5 

# 

(i i) ~ m1:fi 111 &f i fcbct an{ tee -8, ~ e ¥1 (1 ("( cfiT 
~ ~ m~ e¥if1<'1 if attrtRt AA ~ 
\34'!1~· q:;r ct•ITCfi(OI ~ I 7 

2. (q;) (i) ~-~ ~(1~01 ~ 9Chi4 attt qf~~l'iit!\ ~ 
~ ? 10 

(ii) ~ Hlifot it (li•ts~ "'1t~ctt~ ttc ~ q;1-f qtq 

~ cmtit ~ ~4:qrt ~I 10 . 

(@") (i) 3fRlT-~ qtq ~ ~ 411R( ~ ~ ~ 

rerc.~ ~~Pt4<1 e<"'4'1t~ q;1 C(1f~< ~ 

~ ~"lf Gfdlti I 1 0 

(ii) RJffot fsf;41Cf)cllq it~~ Cf(Oj q '3qlf1•t CfiT 
~ Cf)(ZlqJ~ \::flCfil. cfr ~ ~'11i11 10 
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(c) (i) The speed of overtaking and ovenaken 
vehicles are 80 km/h and 40 km/h 
respectively on a two way traffic road. 
If the acceleration of overtaking vehicle 
is 1 n1/s2 

I. calculate safe overtaking sight 
distance. 

II. mention the 1ninimum length of 
overtaking zone and 

III. draw a neat label1cd sketch Qf the 
overtaking zone and show the 
positions of the sign posts. 

• (Ovenaking zone ahead) 

• (End of overtaking zone ahead) 

Assume reaction time of driver as 2 sec. 
10' 

(ii) A vertical summit curve is to be designed 
when two grades +k and ---k meet on a 
highway. The stopping sight distance and 
ovenaking sight distance required arc 
200m and 650 m respectiveJy. But due to 
site conditions the length of vertical 
curve has to be restricted to a maximum 
value of 500 n1 if possible. Calculate the 
length of su1nmit curve needed to fulfi I 
the requirements of 

C-DTN-J-DFB 

1. Stopping sight distance 
.. 

Il. Overtaking sight distance or 
at least intermediate sight distance 
and discuss the results. I 0 
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• 

I 

\ 

(lf) (i) ~ ~ ~ llldi<'Ud tt$Cfl ~ 3fTiT M4l<1 

\:ill~cfl~ Cf N0'$ Jtl~cU~ 4t~.n· cf;T ~ 

~T: 80 km/h 3fR: 40 km/h ~I tfR aniT 
M4l<1~cU~ <:t 1~'1 q;y ~(Of l m/ s2 t' aT 

• 

I. ~ 9 fd 9iii 01 ~f¢ "3fffi ~ I 
II. 9 ktSflfiOt ~'Sf "*l '4:'1C1"1 <"1a I{ ~ 

\3~<..4 ~I 

III. 9ktSfi'"fOI ~ CflT ~ aifcfla ncrr ~ 
~ aitt \3(014( ~ ~ ~ ~·.., 
R@ttl" I 

• (9RtSh'101 ~ arrit) 

• (YktSf.¥101 ~ q;y ~dffi<l anlt) 

41~Gfi ~ gfufst;ru t1'1£f = 2 sec ~ ~ I 10 

(ii) Ji~l·'il•f q""{ ~ +to aftt --1a ~ ~ fiH"'d 
t ~ ~ ~ ~RCR CfSf) q;y k\itl~if 
Cf\('11 t' I M(t¥fl ~f¢ aitt 9 fd5fl"101 ~f¢ 

~T: 200 m ~ 650 m ~ I i4 fcti"f ~ 
~ ~ Cfi 1(01 ~'Cfh:R CfSf) <fiT (11'0Gtl {' 

tift~ t" aT,~~ lfA' 500 m ~ 
~ ~ ~ ~ tiCfidl I \Jt€'<M. ~ ~61cst 
« ~ crsn "*l ~kilt{ ma ~ : 

I: rn<•'il ~~ o-. 

II. yfdSfiiiOI ~~ 
e... 

liT .Cfill « cpf ~q~df ~~ am: 
qf~OII¥i'f 4"{ fct~:q.., ~ I 10 
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I 
3. (a) A construction machine costs Rs. 50.000/- and 

has an expected life of 5 years and salvage 
value of Rs. 7000/-. It is expected to work 
2000 hours tn a year. Find out the yearly 
depreciation for the machine using sinking 
fund method. Assume that the deposits draw 
interest @ 12% per annun1. 20 

(b) (i) Determine the elevation of the top of a 

(ii) 

chimney from the observations given 
below: 

Station 

A 

B 

Reading 
on BA4 

2·870 

3·750 

Angle of 
elevation 

The top of chimney and the stations 
A and B arc in the same vertical plane. 
AB is 100m. If the RL of the BM is 
100·000. determine the elevation of the 
top of the chimney. 5 

\Vrite the procedure of construction 
of simple curve when both the points 
of con1n1encement and tangency are 
inaccessible. I 0 

(iii) With a neat labelled sketch define 

C-DTN-J-DFB 

I. Angle of deflection 
II. Point of comn1encement. 
m. Long chord . 
IV. Tangent distance · 

8 

5 
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3. (q;) ~ Pi&~fol ~iFf c.f?t <:1t•la ~- 5o,ooot- t ~ 
'3ttCfll g{l( I~Rf 'i{)q~Cf,l(1 5 ~ ~ Cf'.lT 341 R~( 

PtRii<OilfR= ~- 1ooo1- 1 9('lftnn=r~fctl~mt"rif 
2000 ~ Cf)1l1 q;),4f) I FfeN AfJ ft-fu tl\T 9ttl3J 

Cfl((l\ ~frrr 41~ 'i~0iff ma ~ 1 ~ lWf ~ fcJl 
'i1'il<l*tiT~ 12% c.f?t~~C41fihf, c;;q1'i1 rnMdl ~I 

20 

(tcr) (i) ~ ~ 9-~fOit it H~~~ ~ ft~ eft- ~:q1{ 
~~: 

~'R 
. 

41<NIC6 ~.n-;:r CfiT 

B~\-1 tR " Cfl"~ u I 

A 2·870 28°42.1 

B 3·750 18°06' 

M&t4'1 Cf;l ~~ cr IDA" A 3fR B ~ m 
~ q(!&t q-( ~I AB. 100 n1 ~I ~ 
sM tl\TRL 1oo-ooo ~ m R.&~41 ~fireR: cf.;T 

Ji:ql{ me;~ I 5 

( ii) ~ muROT crsfl cfiT ti (:q ~ I c.f?t 9 fst;£41 ~ ;rR 

~ fu@ fuf it ~ ~ Cf ~fur ~ 
3i•IUC ~I 10 

(iii) ~ aifct;a {~oM=st "[RT ~ ci{ I 

1. tm.rr.r q;r <itar . 
II. ~~Cfil~ 

Ill. ("4 JO<Si) 'i1 "t 4 I 

IV. ~ffc:U . 
c-.. 

5 
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(c) (i) \Vhat 'A'ould be the pem1issible speed on 

4. (a) 

the curve, on a go broad gauge track ? 
The average speed of different trains is 
60 km/h and the allO'A'able cant defi
ciency is half that of maximum cant 
deficiency. Comment on the speed limit. 
Assume suitable data as per Railway 
Board if required. 10 

(ii) Write step by step procedure of 
measuring mid-ordinates or vers1nes for 
starting lining the curves. 10 

(i) A cement concrete (cc) pavement s)ab of 
thickness 200 mm is constructed over a 
granular sub-base having modulus of 
reaction I 5 kg/ cm2. The max 11nun1 
temperature difference between the top 
and bottom of the slab during summer 
days and night is found to be 18 oc. The 
spacing between the transverse contrac
tion joint is · 4·5 111 and that between 
longitudinal joints is 3 ·5 rn. The design 
wheel load is 5100 kg~ radius of contact 
area is 15 em~ E-value of cc is 3 x 1 OS 
kg I cm2. Poi ssons ratio is 0·15 ~ and the 
coefficient of thennal expansion of cc 
is 10x10~ per oc· and friction coefficient 
is 1·5. Using the edge and comer load 

C-DTN--J-DFB 10 (Contd.) 
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• 

• 

• 
\ 

(1f) (i) BG qz:() tR Wt 8° ~ CfSfl tR 31'j~l4 ~ ctl1T 

~ ? 3{(1lf-m:m ~ •n~tff ~ ~ea ~ 

60 km/h ~ aftt 31¥1:4 Gti~(:QI91 rl{rtdl 

~ cstl ~i"k41'1 ri{ifd I ~ arrtfr ~ I ~ 
~ tR Qcqoi) ~1f11(( 1 ~ 'it(?U ~ at 
;aqqffi ere~ ~ ~ '!cltt"a44l ~ ~ 1 10 

(ii) CfSfiT tR HI~Rt·~l ~ ~ * ~ lle"lf q;lfl~l· 
.Cfil tiT ~~(~taft cnl ""14~ <fit SflM4l 9 fst;~ I 

~~ 10 

4. (q;) (i) ~ ~ilifz cfifst.2 ~<{fl¥1 ~ ~ ¥11ll{ 

200 mm ~ 3ltt ~JtCf)l M'iful '((Cfi Cflf01Cfll¥il4 

3ll:l: 3lTllR, f:J1 ~ Cfi I 9 fct fshtt I ¥i 14 i 4l 

15 kg/cm2 ~' tR fctlqflfliT t I~* i4<l 

Cf Pt::cc~ <rnT ~ ~ ll1ff ~ ~ Cf (l(T ~ 
~ dl 4141 if 3RR l8°C qn:rr lTliT ~ 1 

~ ~Cf::CC'1 ~ * ~ ~d(tJI 4·5 m t' 
alR ~'j~uf ~1$i ~ ~ 3·5 n1 ~I ~'111~'1 
~ ~ = s1 oo kg, eqcfl ~ 51Cfl~ ~ f?lzrq, 
= 15 em, cc qa E = 3 x HP kg/ cm2, crl4erw 

31141cl = 0·15, dl<fll4 gel( tjOii4l = lOxlo-6 

9fcr oc attt qt{o1 tjOitCfl = 1·5 ~ I IRC ~ 

C-DTN-J-DFD 11 (Contd.) 
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. 

C-DTN-J-DFB 

• 

stress charts given by the IRC and the 
chart for the warping stress coefficient 
find the w·orst combination of stresses at 
the edges. 

50 

45 

-10 

.... 
E 35 y --.. 
c:.u 

.:.c 30 
':) 

'./:. 
v. 

25 ,. 
u .... -cr. 

"'0 20 ~ 
0 

~ 
00 

15 "'0 
:.:.: 

~ I I I I I I I I 
P = :; 1 00 kg. a - 1 S ern 

~ ~ E = 3" 10< kg I cm2
, Jl :.a 0." 

I I I I I 

!\ 1'\ ~ v=_ K ~ 30 lo..g/cm3 

~ 

~ 
15 I" ~~ ~ ~ 10 v 8 

/ 6 

~ ~ 
..... 
~ ~ ' ~ ~ 

~ ~ ~ ~ 
I 

.......... 

r-:::: ~ ~ ~ ~ 
I 

10 

5 
J 

0 
16 ~~ 20 22 24 

Slab thickness, h em 

Edge Load Stress Chart (IRC) 

• 
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AA ~ ciK cr ~ ~ gfdG4i1 ~ :qrt ~ 

~cst&l'1 gfdcst<"t 1oiiCh ~ 'fTt <m fcf; ~ 
AA ~) CfiT gzn~t Ch<4i, q;)(l ~ ~ gfd;c~· · 

$ ~ ~ fi Ql "1'1 ctrr "¢% I . 

50 

45 

.so 
N 

e 35 0 --Ob 
..:.( 30 
-~ en 

~ 25 
= Vl 

~ 20 co: 
0 -~ 
~~ 15 
~ 

~ I I I I I I 1 I 
P = 51 00 kg.. a • 15 em 

~ ~ 
E= 3,., 10< kg/em:!.~ -=0.15 

I I I 1 

\ 1\ ~~ v:_ K = 30 j...g / cm3 

a v. 15 

" ~~ & 
/. 10 
/ 8 ,, / 6 

~ 
.... 

~ ~ ~ ........ ' ...... 

~ t': ~ ~ ~ t": ~ 

I ""- ..::::: ~ ~ -.......: ~ 

10 

5 

0 
14 16 18 20 22 24 

Slab thickness. h em 

Edge Load Stress Chart (IRC) 
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Slab thickness. h em 

Corner Lmtd Stress C"art (IRC) 

0 
1.2 

o t.O 
z 
<: 0.8 
~ 
c.... 0.6 
0 
v.: 0.4 
t:IJ ---;; 0.2 
:> 

J 
/ 

I 
1 
I 
J 

l/ 0 
0 2 4 6 8 10 12 14 
VALUES OF Lx!l A~D l!YII 

\Varping Stress Coefficient 
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o~--~~~~-L~~~~~~ 
14 16 18 20 22 24 

Slab thickness. hem 

Corner Load Stress Chart (IRC) 

1 2 
G 
~ J.O 

< 0.8 u· 
~ 06 
0 
~ 0.4 
~ 
...l 0., < ·::> 

0 

v 
) 

1/ 
J 
I 

v . 

0 2 4 6 8 lO 12 14 
VALUES OF LTII AND zy!l 10 

Warping Stress Coefficient 
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I rip 

No. 

I 

2 

3 

4 

5 

6 

7 

8 

tii) The consolidated data collected from 
speed and delay studies by floating car 
method on a stretch of urban road of 
length 4 km. running North-South are 
given below. · Determine the average 
values of volume, journey speed and 
running speed of traffic stream along 
either direction. 

' 

Direc· Journe) Total No. of No. of No. of 
tion rime scopped vt•lzicles v~hicl~s v~hicles 

delay ov~r- ov~r- from 
taking taken opposite 

direcrion 

' min. 'iec min, s~c 

N-S 6. 30 1. 40 4 6 270 

S-N 7. 20 t. 50 5 3 180 

N-S 6. 50 l. 20 4 3 280 

S-N 7. 50 2. 10 3 2 200 

N-S 6. 10 1. 20 2 5 240 

S-N 8. 10 2, 20 6 2 180 

N-S 6. 30 1. 40 4 4 300 

S-N 7. 40 I. 50 I 2 160 . 
I 

10 
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~ 
Et@lU 

l 

2 

3 

4 

5 

6 

7 

8 

(ii) '3ft(~ GfuuT eft 3fR :iil~q 1J't ~TQ(l ~:Sctl ~ 

4km ~ ~tR~ &flZ<CflR fcmr~~ 

~ ~ ~ f4<1t<St m~tt;i'f H141 ~~Pia <rn 

~~~~I~ aiR ~tf<etl41dl~ld ~ 
~ 3fl<:ld'1, l413tl ;:mr ~~::CCI~;{ ::CCfcl * 
~tid lfA" ~ cR I " 

' . 
fhTT ~ ~ ~R:f~Q;c ~RI~RII~ ~q~~ 

~ ~{I~ t!lll i?rfl. ~' ~ o:n· ft~u~ 
ra('1 ... $1 fi@Qt $1- ti@tit --·~~· lit ~@(;11 

.. 
min. sec IIUn, Sl'C 

N-S 6. 30 
. 
1. 40 4 6 270 

• 
S-N 7. 20 1, 50 5 3 180 

N-S 6. 50 I. 20 4 3 280 

S-N 7. 50 2, 10 3 2 200 

. 
N-S 6. 10 1, 20 2 5 240 

S-N 8. 10 2. 20 6 2 180 

N-S 6, 30 1. 40 4 4 300 

S-N 7, 40 1, 50 I 2 160 

10 
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(b) (i) List the InaJor limitations of Bar Chart. 
6 

(ii) A building project comprises of seven 
activities and the relevant data is gi vcn 
belOV\.' : 

Estin1ated Duration ( da_vs) 

Activity Optimistic Most like!\.· Pt.Himistic 
rime rime 111111! 

) -2 1 l 7 

1-3 ) 4 7 

l- 4 2 ., 6 

~-5 1 1 l 

3-5 2 5 I~ 

4-6 .., 5 8 ... 

5-6 3 6 ] 5 

1. Develop lhe network and identify the 
critical path. 4 

2. Identify float and slack. 2 

3. Calculate 
. 

for each activity . vanance 
4 

4. Calculate standard deviation of the 
project. 4 

C-DTN-J-DFB 18 (Contd.) 
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. 

( «) (i) ;m--~ c6T 9 T-4 q f<~iht pijr ~ ~ cst••ui:i 1 

6 

(ii) ~ ~Ji l(dl q f<lll 'i1 ~ I l1ffi fst;q I <6<"11 q'f ~ GAT 
~ ~ 91~MCfi ~~~ ~: 

' 

C-DTN-J-DFB 

au~mct ~ ( n:.n· .q:) 

i)iQ IC!fiiJilq "" ~iiiii4i ~ Pi(if#ii4icil 
~ AAiFl4<1 ~ . 

'!U::tQ 

1-2 I I 7 . 

1-3 I 4 7 

1-4 2 2 6 

2-5 I I I 

3-5 2 5 . 14 

4-6 2 5 8 

5-6 3 6 15 

-1. <ti tt:f'it I<"\ cst'1 ,~· ~ Slli ffiq; qll 

~Cfitl 4 

2. t:(WfC:f aftt ~~ ~ ~ I 2 

3. ~ fst;tt 1Cfl(114 q;r 9f"f(UJ m-a-~ I 4 

4. q fvi) 'it '11 * &i I~ Cfl f4::q <1 f1 q;) m-a- Cfit I 
4 
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(CJ (i) For setting out tt trunk sewer between 
stati-on A and B. following data was 
made available. 

# Gradient of sewer l in 250. 

# Depth of invert at lower end A : 
2·650 m (be)o~· peg A). 

# Distance between Section A and B : 
75 In. 

# Staff reading on peg A : 1·80 m. 

# Staff reading on peg B : 2·30 m. 

# llcight of col1i1nation of the level .._ 

set up nearby : 250·00 m. 

# The length of t!\e staff rod : 4 m. 

:tv1ake necessary calculations for fixing 
the sight rails at A and B. 

Also v.'rite the procedure for fixing the 
sight rai Is to the vertical posts. 16 

(ii) In the year 1940, a certain line had a 
n1agnctic bearing of S 67°30' E and then 
the magnetic declination at that place 
\vas 8°E. In 2007~ the magnetic declina
tion was -1- 0 W. Find the magnetic bearing 
of the line in 2007. 4 
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(tr) (i) A ~ B ffim * ciRf ~ 9'j~ t:t~Cfi"i~ 
~ 'CfiT ~·~~~ * ~ H¥41 ~ -aq<"t~u Cfi<l~ 
~I . 

# tf\q'( cf:iT 9qOI(11 l in 250. 

# H~~ fut A ~cft •t~<t{ (A~~ 
~) 2·650m 

# CfiR: A 3W B ~ ~ ~ GU 75 m. 
0.. 

# A ~ l'Nf qi(NtCfl 1·80 m. 

# B tR ~ qi(NICfl 2 ·30 m. • 

# ~q(1 W- 3{'q * ff¥'t 1~(01 ~ Ji"'41{ (trm 

m) 250·00 m. 

# mT ~ ~ <'1JOCStl{ 4 m. -
A attt B l1{ ~f tr?f Cfil ~·tf~ * ~ 
~<:rcli 311Cfl<'1r,1· 'CfiT ~ I 

~f~ q;)~~ q-{ (1111~ cfa gfst;ttt 

m~1 16 

(ii) "6rf 1940 ~ ~ ~ C'11~'1 q;r =ij)atcf))Q 

R~¥il"1 s 67°30'E m attt ~ ·<fffi \3'ID 
\if:MI~ q'"{ i~cii)l( R::t41ct 8°E ~ l fA" 2007 

~, =ij)atcf))t~ RCfqld 4 °W ~' ~ 2007 ~ \ffi 

t1r~rt CfiT ::cj)~ciiltt RG{)t:t '"" mer ~ 1 4 

, 
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Section '8' 

5. .t'\ns\ver any fi,·c out of the follov .. ·ing : 5x12=60 

(a) Outline hrieny the concept of ~Ground"''ater 
Budgeting· and its itnportance in the deter
mination of the safe yield from the basin. 12 

(b) Illustrate "''ith the help of diagrams the basic 
three l)' pes of dam. Briefly mention the general 
design considerations to be followed for its ._ 

safety. 12 

(c) Show \Vith the help of a suitable diagram the 
con1ponent parts of an irrigation canal system 
and hrictly mention their respective functions. 

12 

(d) \\-'hat is the significance of the following 
substances "'·hen they exceed the permissible 
litnit in potahle \Vater ? Also mention the 
permissible limit for the same: 

Auoride. Nitr~lte, Nitrite. Chloride. Arsenic. 
12 

~e) Ho\v is the dissolved oxygen sag curve 
intcrpr~ted to indicate the critical point or the 
point of minimun1 D.O. ? 12 

(f) What do you mean by hydraulically equivalent 
section ? What arc the parameters on which 
the cross-section of sewer \l,·ould depend 
upon? 12 
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. ' ' ~ w 

s. Ptkt~R~a ~if Pct;~i qf:ar qrr a=a< titMQ\ : sxl2=60 

(Cfl) 'm Ji'it(Wi tit\i1l tit "it'"' ~, ~Cfl¥4'11 eta ~ ~ 
€'<R<.cu ~ attt ~ furt ~ ~~~ 1<11 ~m ~ ~ 
~ ~ \3~Cfll Ji6(q titrll4. I 12 

(tcr> 3ft{<-~ ~ ~ « ~ m '+ftffi ~ GJtu CfiT \3C:t6<0• 

m ~~ fl ~~· I \3tt<fl ~~:rr ~ ~ <"t•IIQ \i1ttic:u~ 

~ 1¥1 I ret rn'itt~""' m CfiT ~ ~ aM<~ ~ , 12 

(lf) fti::cct{ ~ ~ ~ 3WilT ~ '1TliT CfiT "34~ffi 34R@ 

eta +rGG ~ Rt~ t4. ~ \3rt Cfl frt ,if, 9 <:flt 4f CflT ~~ ~ 

\3~€4 ~ l 12 

(l:f) Ptt41 q~pt.if cfit ~t?.fCflat ~~~it, trtr-~ ~. 
341)~~ el'i I ~ ~ ~ ? ::?Ft4i't lt'j)~~ elJi I Cf)T c4T 
$~: 

~3tl<I~\S, '11~Z, '11~?1'fil, CMl<I~:S, 3tlfffHCfi I 

12 
• 

( S.) fc4 ctl '1 ail cm"l \i1 '1 ~ crsil q:;r ~ 3tV.f ('1411 £4 I \ill ctl 

~ SfltfdCfi ~ liT ;:Ji,W1d'i D.O. CfiT ~ Rtc41'i * 
~? 12 

(:q) ~ ~'i<j~ qf(~~ ~ 3fN CftiT ~'1ftd ~ ? ¥H1Cfl 

~ rf(1" Cf;T 341)9 ~ q f(;;GG fcti;r 91"'i:t ~· q'( ~ 

CflU't I ~ ? 12 
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6. (a) A trapezoidal irrigation canal with side slope 
of 1·5 H to IV is proposed to be lined with 
bricks to reduce seepage losses. It is required 
to carry a discharge of 20 m3 Is of water. Find 
the wetted perimeter for minimum arnount of 
lining and the required bed slope. The value of 
Manning·s N is given as 0·015 and it is 
stipulated that the average velocity cannot 
exceed I m/s. 20 

(b) A crop is irrigated \vith reclaimed waste\\ ater 
whose salinity (ECw) measured by electrical 
conducti vii)' is 1·0 mmho/ em. If the crop is 
irrigated to achieve a leaching fraction of 0·20 
i.e. (80% of water is lost through evapotrans
piration) detem1ine the following : 

(i) the salinity of the deep percolating water. 
(ii) the appropriate leaching fraction to 

n1aintain crop yield. The crop yield will 
suffer significant Joss when TDS (total 
di ssolved substance) of soil water 
exceeds 5000 mg/ I. 
Given: . 
TDS (mg/1) ~ EC (mmho/cm) x 640. 

20 
(c) Explain the ten11 B.O.D. Derive the expres-

sion for B.O.D. reaction. 20 

7. (a) The flood record for a period of 25 years of a 
small tributary of a rnain river has been 
analysed based on the assumption that the 
distribution is log-Nonna1. The mean ~ J.f cmd 
standard deviation a of the distribution have 
been found to be 2·5 m3/s and 1·0 m3/s. Find 
the magnitude of 100 and 1000 yr return 
period nood. 20 
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•. 

• 

'· <Cf)> 1-s H ~ 1 v ~ qrscf ;nr;r ct,~, ~ tt"t<Wiq m"i41{ 
rw~, R:t1t1 ~~ Cf)11 ~ ~ fuit tit mu t1t<;<Pi•1 

Cfi<'119talfctd ~ 120n13/s CfiTHffi(Ul ~ ~~ 
~ 1 e11~Pi•• ~4'-~d'i 111~1 ~~ mctd qf<J:tlq ~ 
~~~~mo-CF.t 1 ~A.•t CfiTN = 0·015~ 
t" 3ffi:~~~~fcf; 3fltta ~ l m/s ~3ffuc:h~ 
~ tFfid I I 20 

( ~) l:(Cfi q;ttt1 c=.Rr Rt"i41 { eta m ~ ~ ~ 3NfiTflZ ~ 
~ ~echl t1ctOid I (EC\,) 1·0 mmho I em ~ 
"i41C'fctldl ~ t11tf1 41i ~ 1 '"flfl(1 cfrr fti"i4r{, 0·20 ~ 
~ firn q;l grn ~ ~ ~etcst ~ ~ ~ t 

( .... "' (' 4-) i.e. 80% 4 I '11 ct I tSq '1 - ct I Gtf I ffi ~~ ID'U ~ \31 I d I ~ , 

frn:;t mer~ : . 
(i) ~ 3f1t1 Md qrrft ~ C'fctOf(i I I 

(ii) Cfit1t1 ~ Cfllzt+t ~ ~ fi.rQ: ~~~m 
R~IC1'1 fir;:r I 'hii('i ~ it 'iiR:f ~ 
~41dt1t q~•n ~ TDS (¥ f4~H 4~t:tf) 
lfGT ~ Cf1T 5000 mgll if ~~d I ~ I 
Wn~: 
TDS (mg/l) ~ EC (mmho/cm) x 640. 

20 
(11") B.O.D. ~C:fi) ~tS2dl if fl¥1s:tl4. I B.O.D. 9ktfsti41 

• ~ oz:i \i1 Cfl q;l ~(<{ ;;t ~ I 20 
. 

7. (Cf)) ~ 91j)<.4 ~ cfrr mit :::N'1~l ~ 25 ~~COG~ 
3i i Cfl~· CfiT ~~ 6(01 fct~41 11<rr ~ ~ .Cf)(."qf11 tR" fcJl 
~ (1Tf0Jcft4 9ft ls:t l;::q ~ I ~ ~ lfro.f ~JJ9 ~ 
&fHCfi fct=qC~ff1 a, ~T: 2·5 m3/s 3fR: 1·0 m3/s 

~~~ I lOOCf l0()0~~9ei~l•l&f'1 Cfl'T'(:f~iff<J 
~ qf(liiOI ~~I 20 
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(b) 

(c) 

8. (a) 

What are the various functional elements of a 
solid waste management system ? Describe 
briefJy the significance of each functional 
element. 20 

Design a septic tank for a colony of 200 
persons with daily sewage fJo\v of 135 litres 
per person per day. Assume a detention period 
of 24 hours. Draw a neat sketch of the septic 
tank so designed. 20 

Drainage basin 

Detennine using the 'rational formula· v.·ith 
runoff coefficient equal to 0·80, the peak stonn 
runoff to be carried out by the underground 
drainage pipeline AB for the drainage basin 
area of 0·2 ha shown in the above figure. 
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• 

(tel) im" 3ftlftl'SG g~e'1 ~ * ~ Cfi~'1-344tt4 ~ 
~ ? ~ Cfi<1'1-3f444 <fir 'l~'dl tR' ~M -ij qof'1 ~ I 

20 

(1T) ~m~<frr~q;I(Wt);fl *~' Mff~· ~p,q; ¥it1Cfi 

~ Y'-41 ~ 135 Wtl< Y"ffi &I fffi 9"ffi ~ * f%~ I Cit ~ 
~ t", ~til Cfi ~ CfiT ~'ill ('1 ~ I 24 ~ oc:.1· <fir 
34C4~eq; arcmr ~ ~ , ~ciiCfl ~ CfiT ~ ~ m 
m~ 1 . , 20 

8. (q;) 

~ ~ .q R<.~ltt 349JI~I< 0·2 ha * ~?l'h<1 ~ 
atQC41'E? ~fuii-ij~~•ld ~QCCI'E? q1~q AB ~t l 
~ 31qcti'E? ~UiiCfi 0·80 t etT ql~q AB ~ HCfiiMd 

• 
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Take the length of pipeline as 100 m and the 
level difference between A and B as 0·5 m. 
Assume initially a pipe diameter of 250 mm. 
Consider Darcy-Weisbach friction factor 
f = 0·0 15. The rainfall duration and rainfall 
intensity is furnished in tabular fonn below. 
Consider time of ennar at end A as 2 min. 

Check wheth~r the pi~ size is adequate or not. 

Duration Rainfall intensity 
(1nins) (n2mlhr) 

2·0 122 

2·5 108 

3·0 97 

3·5 89 

4·0 82 

4·5 77 

20 
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• 

• 

~rtC1t~, ~ ~ 31qqr~ q;r, acfifl:,ra ~ ~' 
~ 14i<"ti1 ~ I q l~q AB cfiT <"'~=Cit I{ 100 m ~A Cf B 

~ ~ it lRR 0·5 m ~ I ~ it qp~q Cf;T &~itt 
250 mm 1{R ~ 1 sl(el-C11'4'#1Citl4i 1::4tfo1 l4l4i 

!= 0.015 ~~I ~ 3T'C1"fucr~dhnu ~diMCfll 
it~~ I rnr~ fltt~ RR A q-( 2 min q;r~ ~I 

qf'~q if;Tftl~'i! q~fH t"rrr~~~ I 

wm:r ~MOdi 
(mins) (n1m/lzr) 

2·0 122 

• 
2·5 108 

3·0 97 

3·5 89 

' 

4·0 82 

4·5 77 

20 
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(b) Table below furnishes the kind of crop 
irrigated from the water of a reservoir by 
means of [he canal system. The data about 
these crops are also furnished ·in the table. 

r 
Kind of Crop period Area under Dmy of 

crop in dovs crops in lw water in 
tlu? field in 
halcumec 

Cotton 240 3000 1430 

Sugarc:.mc 365 2000 860 

\\'heaL 120 4000 2150 

Rice 120 :!000 860 
i 

Assume 30(7(1 losses of water in the entire 
canal system and 15% losses in the reservoir. 
Find the live storage of the reservoir in ha/ m. 

20 

(c) Design a plain sedimentation tank to treat 
4 million litres water per day. The detention 
period may be assumed as 6 hours and the 
depth .Jnay be assumed as 3·5 m. Assume 
velocity of tlow as 10 cm/tninute. 20 

30 
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I 

. .. 

• 

• 

• 

• 

• 

(@") ~efts{ c11~Cfil, ~ .guu~ ~ mr "1<11*'fli * 
qr;ft ~ MNtd ~~C41(1~1 tti~(1 cf?t f?ti~ ~ t I ~ 

q;~ffi· ~ GU cqt diRictil ~ ~ ~ ~ I 

. 
Cflf4('1 ~ Cflf4('1 Cflft (1 'fiT "~ 

f4iftq ~ iil'fii"'' cn;ft ~ • 

tr.rr~ ha ~ ~ 
halcum~c .q. 

q;q 1ft 240 3000 1430 
• 

f1"5n' . 365 2000 860 

- ~ 120 4000 2150 

tmf 120 2000 860 

tit~~~ tfAT ~ ~ 30% ~ 'if<"fi~TCi ~ 
qr;:ft cfiT ~ 15% ~ ~ I 'lf<"it~fli ~ :q(Wf ~~llrt 

ha/m ~ 'ffiCf ~ I 20 

.... 

(lf) 40 ~ ~(!( qr;ft Cf)T 3q~j( ~ * ~ ~ 
~efifCfi 3t4ft1Gi1 ~ Cf;T ~\#11~'1 ~I ~ 

~ 6 ~' "1(?<1{ 3·5 m alR 941~ ~ 
10 em/minute~~ I 20 
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I C-DTN-J-DFB] 

ftffc4ct $Ml~tt<1 

~T 
9 r4 ct> snr:r fPfr 3th: 3.1'!1 ifJ ;ft;if if f:9W t 1 

~;:ft i$; 3W: 37ft "RTC7[11 # ~ -:;rR ~I($~ 
D1ACill 3~A<'I 3JJqCt fflr- rr::r if lit141 1fllT t, 
3/h- w 117C"Z111 CfiT P11! 3 c::H '4 N?:- qRtct> ~ 

\.j 

1J7!f- 'lfi r[{" 31. fctJ H frt fife P-1R r[{" fl? 41 Jf I '1 I 

~tr$C! '~~r- rr::r ~ 3Pf;rfi~r-t lfr67:111 i1> 3ffdf<rll 
3frlT Fen HI' 11Th7:f11 if ~ 1fT! ~ ~ citt ajq) 
rrf,f filA .J/ 1 

~r:r #l?lll 1 3ik" 5 3TR417.[ t 1 241£1 sn;:ff if # 
9 ~qi &TJ5 ir ctJ11- it- q:;T{ ~ !lJ? r=f "j'i Cfi< PI; rfft. 
cftrr ~;if i1> ~ {J f1t '~ I 
9r4Cfi ~r:r i1> ~ A4H ~ ~r:r ~ 3fiTf if ~ 
1TT:!: ~I 
#ilia/~1~/cF•O 9+4/Ma 3P-if if !l~ffi t, ~ "ffC1i 

~ if Cfi(-T 1fllT m- I 

llfi" ~ 311~ JJqzFIR 9atct f{, fit .,jAa rrrrr 
f<Pi ft'.I1No cp: Htfi1,~ 3th: .JffCh1 Ptffe cf:tfitl{ 1 

~ ~-z:rq:: c.t ~- CfRict> # ffi ttl it I~ l~ I 
'-' 

Note : English \'ersion r~l tlu~ /nsrruc·tions is printed on 
the front cO\'t~r of this question paper. 
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