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>r.R->:rn-1 

ｾ＠

ｾ＠ w-r ｾ＠ 3ft< 3iiMI <fRT if "'" r 1 

m -t :m ｭｾ＠ 1fTUfil if m ｣ｲｲｆｾ＠ <nfi:rf, ｾ＠ ｾ＠ 311% >rim-'1'1 if 
f'mr 'Tl/1 ｾＧ＠ 3ft< ｾ＠ 'IT!?[LI 'fiT "f'fl! ｾ＠ :m- ｾ＠ -t Til- '[lJ 'R Ji&;o 

Rm! t>IR 'R f'mr "'HT <nfi:rfl >rim- '1"31 'R ｾ＠ 'IT!?[LI -t 3ffrrf):m 

3Pl fiRfr 1fTUfil if m 1f1!; :m rrr 'I# :Wii #I fi'lffil1 

w-r <i!iillr 1 3ft< s 37f.iqT'f ｾ＠ 1 -..m m if ii ｾ＠ 1lJU5 ii - -ii --
11'1' w-r '!fi'R ｾ＠ "ifr.f m -t :m ｾ＠ 1 

ｾ＠ W'f i;; /ffi( f.Mr :Wfi W'f i;; Jiir if W< 1f1!; ｾｉ＠

ｾ＠ Ｏｾｉｏ＼［ｊ＼ＧｦＯＱ＠ ｾ＠ 3T'if if ｾ＠ ｾＬ＠ 3Pl'<IT Rfifu ｾｉ＠
'lR F ｾ＠ 3WlffT >liftrr "if, it :kr 1fR t<l'i ｾ＠ Ｇｾ＾＼＠ ｾ＠ 3ft< 

N'it Rfifu ｾｉ＠

＼ＦｾｯｲＬ＠ it 1 Pncii"{«' 11 kNJ ｾ＠ 100 ｾ＠ 1100 kgJ -t 
31T'm 'R "[0 <if PliciJJJ/4 if ｾ＠ f'mr '5fT ti'Rfl ｾｉ＠

311% ｾ＠ -t fffi< w.r-'1'1 -t ww ｾ＠ !lT'5 'fflT ｾ＠ r 1 m<R ｾ＠
Jfi'f1T ｾ＠ aNt Orff Ｍｾ＠ if 4Wf!{t i/ 'lf'ft 'R ｾｉ＠

ｾ＠ f.fflr : '<0 ｾ＠ r frl; ｯｲ＼ｾ＠ >ft fit;ifr w-r 'fiT :m ｾ＠ ｾ＠ "if, "" em 
w-r -t <11ft >Wif/J!1->Wi! -t :m m><-m>< ill ｾ＠ wJ '<0 r frl; :wrfl 
w-r 'fiT :m fi'RsR -t fffi( mit ｾ＠ ii 'fF fitfm w-r -t <11ft >Wit /J!1- >Wit 
-t :m m if '5fff(1 ｾ＠ 'frif 'fiT ｾ＠ ii 3f3IW'T ｾ＠ 1 

Orff- ｾ＠ if &Tfft fit# .£!(" '[if <if Fi7ift i/ WI! l"'l i/ 'fiTC ｾｉ＠ &Tfft 

<F .£!' '[if -t 'IT< m .£!' Jnif ;;, :Wii " W< 'JfT!f, il.m or tl'li(fl ｾ＠ 1 

Note : English version of the Instructions is printed 
on the front cover of this question paper. 
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Sl. No. 

Ｇ｣ｳｾＩ＠ ｅｘａｍＲＰＱｾ＠

I F-DTN-M-DJWB I 
CIVIL ENGINEERING 

Paper II 

I Time Allowed : Three Hours 1·1 Maximwn Marks : 3001 

INSTRUCTIONS 
Each question is printed both in Hindi and in English. 
Answers must be written in the medium specified in the 
Admission Certificate issued to you, which must be stated 
clearlv on the cover of the answer-book in the space 
provided .for the purpose. No marks will be given for the 
an.nvers 1vritten in a medium other than that specified in 
the Admission Certificate. 
Candidates should attempt Question Nos. 1 and 5 which 
are compul.wry, and any three of the remaining questions 
selecting at least one question from each Section. 
The nwnber of marks carried by each part of a question is 
indicated against each. 
Notations/terms used have their usual meanings, unless 
otherwise iudicated. 
If any data is considered insufficient, assume suitable 
value and indicate the same clearly. 
Provide diagrams in the answer-book wherever necessary. 
A graph sheet is attached to this question paper, which 
may be detached and used, if required. The graph sheet is 
to be securely fastened to the answer-book. 
Important : Whenever a Question is being attempted, all 
its parts/sub-parts must be attempted contiguously. This 
means that before moving on to the next Question to be 
attempted, candidates must fmish attempting all parts/ 
sub-parts of the previous Question attempted. This is to 
be strictly followed. 
Pages left blank in the answer-book are to be clearly 
struck out in ink. Any answers that follow pages left blank 
may not be given credit. 

ｾ＠ ｾＺ＠ ｾｩｦ＠ cr;r ｾ＠ ij<4/id( W !1Ff-4"Jf it fihm '[if 
'1'U9rrT & I 
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1. (a) 

(b) 

ＧＯＨｾＡ＠

Section 'A' 

(i) Which building block/s you will like to 
use for a sound and thermal proofing of a 
studio and why ? 3 

(ii) Natural/Mechanical! A. C. - Which cir-
culation and cooling system is best suited 
for our country and why ? 3 

(iii) Which sampling procedure/ principle you 
would recommend for quality control of 
R.C.C. work of a mass housing project 
and why ? Serial/Grid/random? 3 

(iv) Resource allocation and levelling will 
completely upset and change the 
optimum time schedule as obtained by 
crashing of network based on costs only. 
Comment. 3 

(i) Which cement will you recommend for 

mass concrete 

low permeability concrete 

high strength concrete ? 3 

(ii) Which type of cement concrete you 
will recommend for 'blast resistance 
purpose' and why ? 2 

F-DTN-M-DJWB 2 (Contd.) 

www.examrace.com

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


. . ' m q; 

1. ( <!i) < i l mr 'l1<A" ＼Ａｩｾ＠ I <!iW <tit arr:n;<rf.'r <r'1T ｾ＠

ｕｷｲｩｴｾｾｩｴｾｩＧｦｾ＼ｷｲｲ＠

ｾ＠ am: 'fliT 7 3 

(ii) ｾ＠ ｾｔ＠ it ｾ＠ ＹＱＧｦｦ､｣ｴ＾ＯｾＯ＠

<'11C1i'i'!ifi1a q;t., m ｾ＠ l:('f ｾｦｵｲ［ｲ＠ ｾ＠ · 

BOii'r 3lfuq; ｾ＠ ｾ＠ am: 'fliT 7 3 

<iii) ｾ＠ ｾ＠ 'l1<l'i f.riTur q ｆ＼ｾＧｲ［Ｌ＠ i"\1 if am: m m 
'J"Till ｾ＠ it ｾ＠ am mr g RJ'qlji'{ 

tmr ［ｾ＠ <liT ｾ＠ ct>Dt, >.tcriT ll>l1 ;m 
3flfi!T ll I ｾｃｦ＾Ｌ＠ aiR 'fliT 7 3 

(i v) .. wPl Cf>l<'f ｾ＠ <tit ;,f)- ｾ＠ <'fTl1Cf it 
ｾ＠ ｾｾｒ＠ imT 9Tif f<t;l:rr lfl:IT ｾ＠ ｾ＠

ｾ＠ ｾ＠ Cf'1T fi"'C1<1'1 ｾ＠ ｾ＠

<r'1T ｾ＠ ｾﾷＧ＠ 'm 'R fZu!uiT ｾ＠ I 3 

( lif) (i l f.\ '"'1 R1 R:<1 a it ｾ＠ am mr fl1il7: <fiT 
ＳｦＧｩｾｔｭ＠ ct>Dt 7 

Ｚｐｲｾ＠

3 

(ii) ﾷｾ＠ gfu(l-ffi Cf>T!f' it ｾ＠ am mr 
9"Cf>R it fl1il7: <liT ｾ＠ ct>Dt Cf'1T 'fliT ? 2 
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(iii) Illustrate briefly one estimation method 
for one bedroom house. 5 

(iv) Which compaction and consolidation 
equipment you recommend for quick 
construction of a high rise building and 
ｷｾ＿＠ 2 

(c) (i) Briefly discuss factors contributing to the 
ownership cost of a heavy construction 
equipment. 3 

(ii) Briefly elaborate the factors contributing 
to the rental value of a heavy construc-
tion equipment. 3 

(iii) Explain the Junctions of 'spurs' in river 
regulation. Also state the parameters on 
which design of spur depends. 6 

(d) During a particular stage of growth of a crop, 
consumptive use of water is 3·2 mm/day. 
Determine the interval between irrigations and 
depth of water to be applied when the amount 
of water available in the soil is (i) 35% 
(ii) 75% and (iii) 0% of the maximum depth 
of available water in the root zone which is 
100 mm. Assume irrigation efficiency to be 
60%. 12 
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(iii) 1:% ｾｔｬｬＢＧｦ＠ ｾ＠ <rri'1 ｾ＠ 'I; fonz 3IT'l 1:% 

ｾ＠ fim:r <it ＼ｩＢｾ＠ if ｾ＠ I 5 

(iv) ｾ＠ ｾ＠ il> 1Wf il> ｾｦｵｲ＠ f.rmur il> fonz 
3IT'l mr ｾ＠ t;'f ｾ＠ ｾ＠ ｾ＠ ｾｩｭ＠

ｾ＠ <P-11 9'if ? 2 

( 1] ) ( i ) 1:% 'i1"1U f.rmur <M- 'I; +i I H <H11 <'IT'TCf 'I; 

fonz '3'<1@1l ｾ＠ ｾ＠ ｂＢｾ＠ if ｾ＠
ｾｉ＠ 3 

(i i) 1:% 'i1"1U f.rmur <M- 'I; ｾ＠ ｾ＠ 'I; fonz 
'3'<1(<;141 ｾ＼ｩｴ＠ ＼ｩＢｾ＠ if ｴｬＫｩＤＱＱｾＲＡ＠ I 3 

(iii) ｾｩｬ＾｡ｩ｡Ｚ＠ ｾｩｦ＠ ·m· ｾｷｾ＠
ｾｾ＿ｭｱ［ｲｾｾｂＭｾ＠

ＢＡ＼Ｚｾｾｾ＿＠ 6 

( -.r) 1:% 'fiB<'[ 'I; OWfR 'I; f<mre- 3f'.1'"m: "!<: ;;r<{ ｾ＠

l;!'N 3·2 mm gfdfG'l ｾｉ＠ ＧＪｉＢｾ＠ ｩｦｾ＠ ;;r01 

ｾ＠ +il""'T, ｾ＠ il> ｾｩｦ＠ it 100 mm ｾＮ＠ ｾｧ＠ ;;r01 

ｾ＠ +il""!T"'" (i) 35% (ii) 75% <P-11 (iii) 0% ｾ＠ CfO[ 

ｍＢｬｬｾｱｬﾷ＠ "'" ｾ＠ <P-TT ;;r01 ｾ＠ ｾ＠ mer 

ｾ＠ I l1R ｾ＠ fct" ｾ＠ ＼［ＢｾＱ｣ｦｦ＠ 60% ｾ＠ I 

12 

F-DTN-M-DJWB 5 (Contd.) 

www.examrace.com

Get Printed Study Notes for UPSC Exam - https://iasexamportal.com/notes

https://iasexamportal.com/study-kit
https://iasexamportal.com/ebook


(c) Explain the impact of flood wave on river 
water levels and flood travel time and explain 
the terms 'prism storage', 'wedge storage' and 
'Negative wedge storage' with a suitable 
sketch. Also write an equation for flood 
routing where storage is expressed as a 
function of inflow and outflow in the river 
reach. 12 

2. (a) A small C:PM network has the following 
data. Establish the optimum schedule for 
(i) minimum cost, and (ii) minimum duration 
if the indirect cost is ｾ＠ 3000 per day and all 
normal total direct cost is ｾ＠ 2,00,000 only. 

r--:-T ,A' ,,.
1 

Fottowm11 Preced· Duration, days Ttme cost 

ｾＬＬｉ＠
. iug Normal Minimum curve 

slope in 
ｾＯ､｡ｹ＠

D&E 8 6 2000 •A -

B F - 12 8 1500 

c - - 20 19 2500 

D I - A 10 9 3000 

ffi A 5 3 I 000 

B&E 10 9 2200 

20 
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(s-) ornr ':iR'f ai:lT q;r ｡ｲｩｾ＠ :m1 FKf ｵｾ＠ ;m ｾ＠

ｾ＠ 'R 'FIT \1'111'! ｾ＠ ｾ＠ ｾ＠ <rn ﾷｾ＠ ｾﾷ＠ '' 
ＬＬｾ＠ • " . " .,_.!+ • " -=+ 

'll?ll ｾＢｊｓＢｒｕｔ＠ 1:\'f 'fiOII,'i<ti 'll?tl mR'!T <t>l 

m ｾｦｩｲｅｾ＠ 1 ｾ＠ 'N'1 1t ｾ＠ +i+t'l<t><"' 
m- ｾ＠ ;;r.r Ｇｾｦｵｒｬ＠ ｾ＠ it ｾ＠ 'fiT aidst<i 'Ef 

<NT ＼ｾ＠ ｦｍ＼ｾ＠ ! ll it 'li"i'f.1 it ｾ＠ it <Zffii f<lm 'FIT 

ｾｉ＠ 12 

2. (q;) ｾ＠ mv <:ii<i'll('i ｾｩｴ＠ f.11•'1f<:IR<1d ｾ＠ ｾ＠ 1 

Will" ｾ＠ ｾ＠ ｾ＠ '1'fu (i) <'I'TlTd" ｾ＠

ｾＧ＠ <NT (ii) ｾ＠ 3f<ifu ｾ＠ ｾ＠ <'I'TlTd" 

ｾ＠ 3000 ｾ＠ ｾ＠ <NT tr.-ft ｾ＠ <'I'TlTd" if;q;;r 

ｾ＠ 2,00,000 ｾ＠ I 

ｲｑｾｾｾ＠

A D&E 

B F 

c -

D -

r-: i F 

-

F-DTN-M-DJWB 

3I1Jl1T'ft 

-

-

-

A 

A 

B&E 

-' 

i 
' 

3l'lfu' fir.f ｾ＠ <'IT'I!ll' 

l1'l"ff'""f ｾ＠
'Ill\" li1I"1((T 

ｾｾｾ＠
if 

8 6 2000 

12 8 1500 

20 19 2500 

10 9 3000 

5 3 1000 

10 9 2200 

20 
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(b) (i) A part of the network is drawn as 
follows: 

A B C 

10 5 6 

o\DJ 

-+--0 ｾ＠ >b ｾ＠ ) 
ｾｾ＠

Tabulate the dependencies as shown. 
If actually Z depends on B & Y and 
R depends on Y & Q only is there any 
crTor ? If yes name this error, and redraw 
the corrected network. 2+2+6=10 

(ii) State and explain factors which influence 
the silting of reservoirs. How this affects 
the useful life of reservoir? Also explain 
the terms 'live storage', 'dead storage' 
and 'effective storage' in this context. 

10 
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( lir) ( i) ｾ＠ ｾ＠ t('f, 'i!FT cf.T m.r-ofK ＼ｦｲＧｾ＠ fum<;,-

Tf'IT ｾ＠ : 

｟ａ｟Ｌ｟ｾＨ｜＠ C' ｾ＠
10 \,__ . .J 5 ｟Ｌｾｾ＠

o'J)l 

ｾｌＮ｟Ｚｦ｟ｊＭﾷ｜＠ z )> 

·· 4 ｾｶ＠ 10 ｾＮＢＭ｟Ｉ＠ s 

r ()-o 
Ｐ

ｾ＠ R . 

7' ｾ＠

q vi '1 a 1 aif cf.T fum:( <n:Z ｾ＠ Bl'!R <11m q; 1 ｾ＠

ｾｉ＠ ｾ＠ '!lt<1N<t• ｾ＠ B" Z ｾ＠ ｾ＠ B 

aft< Y 'R '14T R Ｇｒｾ＠ ｾ＠ it-eR Y aft< Q 'R 

'FIT ｾ＠ ｾ＠ ｾ＠ ｾ＠ 7 ｾ＠ ｾ＠ m W'llT ifll1" 

ｾ＠ CI>.TT ｾｾｮＭｦｭｩＭ ｾ＠ <if 'ff: ｾ＠ 1 

2+2+6=10 

(ii) ;3"'f ｾ＠ <if ｾ＠ (1"/:[T ｾ＠ ｾ＠ ::;it 

ｾｲＺｩｴ＠ i1' 1lT1; Ｍｾ＠ <if ｾ＠ ｾ＠ ｾ＠ I 

ｾ＠ ｾｔｩｬＢ＠ ;fr ｾ＠ 3ll<J <if f<RT 9'm 

ｾ＠ ｾ＠ ｾ＠ 7 w 001' i1' q-ey • ';;ft<fcr 

( <'ll'!i'f) ｾＢＧ＠ "¥ ( ｾＩ＠ ｾＢ＠ CI>.TT 

.. ｾ＠ ( C(Chm'l) ｾＬ＠ <if ..rr ｾ＠
ｾｉ＠ 10 
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k) Annual flood data of a river for 30 years 
yielded mean annual discharge of 30000 m3/s 
and a standard deviatton of 15000 m3/scc. For 
a proposed bridge on this river, it is decided to 
have an acceptable risk of 10% and service life 
of 50 years. 

I. Estimate the flood discharge for design of 
bridge. 

2. If the actual flood value adopted 
design is 1,18,000 m3/sec, what 
safety margin for maximum 
discharge? 

in the 
is the 
flood 

(Given that Reduced mean and Standard 
deviation for Gumbel distribution for 30 years 
are 0·5380 and 1·119 respectively.) 20 

3. (a) (i) Compare and contrast the 

- self compacting concrete and 

- · harsh concrete. 

Where each is used ? Comment on the 
workability. 10 

(ii) List different type of stone masonry. 
Explain the purpose of through stones in 
random rubble masonry. What is the 
stiching of distressed big stone blocks ? 
Discuss. 10 
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(tr) 30 <rtif ｾｾｾｾｾｾｦｩｴ｜Ｅｾ＠ <liT 

ｾ＠ <nfifq; H«l\OI 30000 m3fs ＼Ｚｾ＠ ｾ＠ <r>:rr 

llT'f'fi" ｾ＠ 15000 m3/scc ®I W <vft'R ｾ＠

\Hi"t I f4 (1 ｾ＠ ｾ＠ ｾ＠ ｾ＠ f.ruf<:r f<mT lJllT fil; 

31"!1l!H(1 ｾ＠ 10% <r>:rr so <r!f llil Wn-<tl<'f m: 
1. ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｦＮｴｲｵｾｯＧ＠ <liT m.r 
ｾｉ＠

2. ｾ＠ <m<i f4q:; ｾ＠ <liT llR ｾ＠ if 
1,18,000 m3/sec fu<:rr lJllT m (!Of ｾ＠

ｾ＠ f.tru<ot ｾ＠ ｾ＠ ｾ＠ lltd'*' <m% 7 

(1" Ｎ［ＩｾＨＱ＠ lffi:."l1" <r>:rr llRCii ｾ＠ ｾ＠ oWl 
30 m<'T ｾ＠ ｾ＠ if;l11!T: 0·5380 3ffi: 1·119 t I) 

20 

3. (Cfi) (i) ｾ＠ <r>:rr Rlfi•tfd ｾ＠

t<f<1": ｾ＠ me <r>:rr 

ｾｭ･Ｑ＠

ｾ＠ CfiT ｾ＠ ｾ＠ f<mT ;jfffiT ｾ＠ ? ｾ＠

ｾｦｴｭｲｲ＠ 'R fltqufr ｾ＠ I I 0 

(ii) fcrN>ir 9C!iR <€T 'RlR fir;rr{ <€T ｾ＠ ｾ＠ I 

li ｩｾｃｩｩ＠ ｾ＠ 'RlR fir;rr{ if q 1(<114"1 

ｾ＠ CfiT <m CfiTlf ｾ＠ ? a!C'ft ｾ＠ ｾ＠ <j;T 

ｾ＠ ifliT mm% ? ｾｔ＠ ｾ＠ I 10 
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(b) (i) The following data is given for two 
power shovels. Identify the proper 
choice. 10 

Interest rate 10%. 

A 
ｾｬ｡｣ｳ＠

Initial cost 2·5 

Annual costs 0·5 

Salvage ·25 

Useful life 5 years 

Annual 
quality gain Nil 

B 
ｾｬ｡｣ｳ＠

3·0 

0·3 

·5 

5 years 

·2 

(ii) Explain and differentiate between unit 
hydrograph (UH) and Instantaneous unit 
hydrograph. Also explain the computa-
tional steps for deriving 2h UH from a 
6h UH. 10 

(c) What are the conditions based on which the 
effective length of the spill way is decided? 
What are the various methods adopted in 
energy dissipation below a spillway ? Explain 
the most suitable energy dissipation arrange-
ments that you would recommend for each of 
the following conditions. 

(i) When Jump Height Curve (JHC) is 
always above Tail Water Curve (TWC). 

(ii) When JHC and TWC nearly coincide, 
and 

(iii) When JHC is always below TWC. 20 
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(liT) (il <IT ｾｔｦｦｦｩ＠ ｾ＠ ｾ＠ ｩｾ［＠ ｾ＠ ｦＮｴＧＢＢＧＱｾｍｃＱ＠

ｾ＠ Rc( ｾ＠ ｾ＠ I ｾ＠ "f!!'l CfiT ｾｾ＠ I 
10 

arr;r ｾ＠ 10% t I 

A .B 
ｾ＠ <'fTliT ,. <'fTliT 

3lRfi:rq; <WTC1' 2·5 3·0 
<rrRfq; <WTC1' 0·5 0·3 

ｈﾫＢｾｾ＼Ｂｬ＠ ·25 ·5 

<1"l'l1'lR 311'! 5 qq'f 5 qq'f 
<rrRfq; 

'.!" 1 e11 <1 r<u ｾｊＮＢＧｬ＠ · 2 

(iil ＼Ｇｦｩｓｃｾ＠ (M[ ｾ＠ ｾｔｗｴ＠ f.t'""'1ifCt>e1'i if 
(i) ｾ＠ ｑｬＬｾｬＡｬｬＧＡｬ＠ (UH) (M[ 

(ii) ･ｲｒｾ＠ ｾｾｾＭｸｩＡｊｩｱＺＩ＠

ｾＲｨ＠ UH ft6h UH ｃｦｩＧｴｾｾｩＩ［ｾ＠
A'l"l'il<'"l'h tRi CfiT m ｾ＠ I 10 

(<r) it q;t.f m ｾ＠ ｾ＠ ｾ＠ 3!Ttl'R 1:R ｾ＠

<ft ｾ＠ ｾＢｦ､Ｇ＠ <ft omit t 7 ｾ＠ i); ｾ＠
ｾ＠ ｾ＠ cRt q;t.f m ｾ＠ fcrfutif CfiT ｾ＠
f<l;l:rr ;;miT t 7 ｾ＠ <it '1{ ｾ＠ ｾ＠ i); ｾ＠
ｾ＠ ｾ＠ q;t.r m ｾ＠ ｾ＠ Wu <ft ｾｩＧｭ＠
ｾＷ＠

(i) ;;ror ｾ＠ ｾ＠ 9sl1 (:it 'C("f m) ｾｲｲ＠ ｾ＠
'Jfi1' 9sl1 <it ｾ＠ m-> i); <rn<: m- 1 

< ii) ;;ror :it 'C("f m (M[ it ｾ＠ m Wf'l11T "WmiT 
Qf,(M[ 

(iii) ;;ror :it 'C("f m Ｃｴｾｲｲ＠ it ｾ＠ m i); ｾ＠ m- 1 
20 
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4. (a) (i) Sketch a drag line and explain function 
of each part. I 0 

(ii) List the different ingredients of a brick 
making clay and function of each part. 

10 

(b) (i) Which tests on timber are carried out, 
both along the grains and across the 
grains. 

List the normal defects in timber with 
sketches. I 0 

(ii) Explain briefly the functions, location 
(with/without sketch) and design 
considerations of the following : 

(i) Undersluices 

(ii) Fall 10 

(c) (i) What are the various causes of seepage 
and percolation losses from a canal ? 5 

(ii) Explain the term "Hydraulically Efficient 
Channel Section". Prove that the most 
efficient trapezoidal section is one half of 
a regular Hexagon. 15 

Section '8' 

5. (a) Describe the Boussinesq approach of stress 
distribution for one layer theory and 
Burminster approach of stress distribution for 
two layer theory in a flexible pavement. 12 

(b) List human factors governing road user 
behaviour. Discuss briefly. 5+7=12 
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4. <"'> (i) ｾ＠ m m q;r m ｾ＠ ;:rqr wt J«itq; 
'11FT <it f"'1! ｾ＠ I 10 

(ii) ｾ＠ ｾ＠ <IT<'ft filt'r $ ｾ＠ ｾ＠ <fiT 
ｾ＠ ｾ＠ <rm • 'fWj; q;y q;l'f 'fliT t ? 

10 

< '-" > o l li'f>1ISO ?t; ｾｩｔ＼ｉｲｲ＠ furr if <rm ;awft ｾ＠
furr if q,i;; ｾ＠ ｾ＠ ｾ＠ｾ＠ ｾ＠ ? 
m ｾ＠ gq;rn ?t; ｾ＠ oo ＼ｦｩｔｾ＠
ｾｉ＠ 10 

(iil ｾｗｉＧ＠ if f.h•tf.tRla ?t; (m •;f.r.r 
m) q;ytjf <rm ＧｾＢｾｒｴ＼ｩＱ＠ ｾ＠ ｾ＠

1ffi1l1TaiT q;r f"'1! ＼ｦｩｴｦｾ＠ : 
( i ) 3!til9 'I I 1$'1i 

(ii) m<'f 10 

<iT> (i) ｾ＠ ｾ＠ m ;:rqr arn:W!'Jf ｾ＠ ｾ＠ <IT<'ft q,t.; 
ｭＭｾｾ＿＠ 5 

(ii) '1G ﾷｾ＠ Gfif crr1%'liT ｱｦ＼ＮＮ･ｾＢ＠ <it f"'1! 

ｾ＠ I ｾ＠ ｾ＠ f.ti fl'lffuct> G&l 
M<1GII'Iilf<'li qf<o;;JG fl'lf ＼ＱＱＭｾＧＮＡＢＧｴｴｩ＠ qf<o;0P. 
q;y 3llm ,mm ｾ＠ I 15 

• • • 1R l!f 

s. < ... > 'C% ［［ｾＧ＼ＡＧ＠ ｾ＠ if, ｾ＠ oiCil ＼ｾｉｔ＠ amfFtt<l; <fiT 'C% 
<rof ｾ＠ <fiT Ol<!tlJ(Oii <fm GJfiff« <fiT ｾ＠
oiC'1 <lit ｾ＠ <rot' 3IGfUT('JfT <lit ｾ＠ｾ＠ I 12 

(<if) lff1f ;:sq 4ht 'li $ ｾ＠ q;r f.tti f?ta ｾ＠ C1'ffi 
11 1'1<i'lti <liT<"'iT ＼ｾｉｔ＠ ｾ＠ ｾ＠ 1 ｾ＠ m if 
am;CJT ｾｉ＠ 5+7=12 
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(c) A fixed time 2-phase signal is to be provided 

at an intersection having a North'South and an 

East-West road where only straight ahead 

traffic is permitted. The design hour flows 

from various arms and the saturation flows for 

these arms are given in the following Table : 

North South East West 

Design hour flow (q) 
in PCU's/hour 800 '400 750 1000 

Saturation flow (s) 
in PCU's/hour 2400 2000 3000 3000 

Calculate the optimum cycle time and green 

times for the minimum overall delay. The 

inter-green time should be minimum necessary 

for efficient operation. The time lost per phase 

due to starting delay can be assumed to be 

2 seconds. The value of amber period is 

2 seconds. Sketch the timing diagram for each 

phase. 12 

(d) (i) Discuss any two methods for predicting 
population with their relative advantages 

and disadvantages. 6 

(ii) What are waterborne diseases ? Also 
discuss their control measures. 6 

(e) (i) Explain breakpoint chlorination and 
super chlorination. 2 
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('T) M- ｡ｩ｣ｲＮＡｾ＠ 'R, ［［ﾮｾｾＭｾＦｲｏｔ＠ <!liT¥-

m'ifl'f ｾ＠ ｾ＠ <!liT ;:;p;.f it<m m-u m1t ｾ＠ <rnrr 
41<'1 14<'1 ｾ＠ ｾＧ＠ ｾ＠ f.'rfffif Wf4" <miT f[ -q:;m" 

ｾＢＧｔ＠ ｾ＠ <'f'TT4T ;;rr;rr ｾ＠ I ｾ＠ ｾ＠

fcrMr ｾｩｦ＠ it ｾ＠ ｾ＠ <!liT ｾ＠ ｾ＠ ｾ＠ ｾ＠

tTiR'f 3Jiq 1'1"1'1 <1 I f<1'!>i if ｾ＠ l'J!IT ｾ＠ : 

ｾ＠ ｾ＠ ｾ＠ ｾ＠

3!f.w,-<'l'T .m (q) 

ｾｐｃｕＧｳＯｨｲ＠ 800 400 750 1000 

ｾ＠ "1 ＱＧＱＱＧＱＢＱｾ＠ (s) 
PCU's/hr 2400 2000 3000 3000 

ｾ＠ wiT<r m ｾ＠ ｾＮ＠ ｾ＠ ｾ＠ Wf4" <!liT 

ｾ＠ ｾ＠ ｾ＠ Wf4" Ｇｬｩｔｾｾ＠ I 3icr:Q<J Wf4" 

ｾｬ｜Ｑｾｾｾｾｾｾｾｾｭ＠

ｾ＠ <'!>RUT m q:;m- Wf4" QTf.r ｾ＠ 2 m lfTi1T ;;rr 

fT'Ii"<1T ｾ＠ I ｾ＠ｾ＠ '!if li"R 2 m ｾ＠ I ｾ＠

q:;m- ｾ＠ ｾ＠ Ｇｬｩｬ＼ＱＭｾ＠ 'liT m ｾ＠ 1 12 

(1;f) (i) '1'1<1(0£11 'i_'lf.j;"'H ｾ＠ ｾｾ＼ｩｦ＠ ｾ＠

<fr ｾ＠ <'!N-Qrf.r ｾｾｾｉ＠ 6 

(ii) '3fi'f ｩｴｾｾ＠ <mT oil"' lf<ll1 ｾｩｴｾ＠ 7 

ｾ＠ ｾ＠ fo!furiT <Rr m- ｾ＠ ｾ＠ 1 

6 
(s.) (i) ｾｾ＠ ifulZI'Ii\"1 <!liT ＢＱｒｬｩｦｵｩｾｩＧｬｩＨｏｩ＠ ｾ＠

ｎｬＧＺｾｩ＠ 2 
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(ii) Determine amount of bleaching powder 

required annually in a water treatment 
plant treating 10 million litre per day of 

water if 0·2 ppm of chlorine dose is 

required. Available bleaching powder 

contains 30 per cent of available chlorine. 
10 

6. (a) (i) Define probability density function (pdf) 

and cumulative density function (cdf). 

Draw pdf and cdf for a Normal Distribu-
tion. 5+5=10 

(ii) Define Running speed, Time Mean 

speed and Space Mean speed. Explain 

method of measuring spot speed using 

Enoscope. 4+6= 10 

(b) (i) Explain different types of road signs with 
examples and sketches. 12 

(ii) Explain sequential transportation 

planning process. 8 

(c) (i) Design the spacing and size of the dowel 

bars at an expansion joint of concrete 

pavement of thickness 20 em. Given the 

radius of relative stiffness of 90 em, 

design wheel load 4000 kg, load capacity 
of dowel system is 40 per cent of design 

wheel load. Joint width is 3·0 em and the 
permissible stress in shear, bending and 

the bearing stress in dowel bars are I 000, 

1500 and 100 kg/cm2 respectively. 10 
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(iil Q,'li 4r.r ｾｩｲｵｲｲ＠ ｾ＠ ｾＮ＠ ;;it 10 fitf€t<1<1 f.m: 
ＴｲＮｲｱ［ｪＢｭｭＭｾｭ＼Ｇｉｋ＼ＧｉｔｾＬ＠ ｾＮＮＬｾＬｦｩｩＱ＠

ｾ＠ ;fr ｾ＠ l!"r.n" 3fl'l1!"qq; ｾＮ＠ ｾ＠

0·2 ppm ｾ＠ ｾ＠ <Rr ＳｦｬＧｬＱＡｾ＠ l I 
ｾＭａ＼ｊｬｦＧｩｬｾｾｾＳｯＥｬＱ＠ 10 

6. Ｈ＼ｾＧ＾Ｉ＠ (i) ＹＱｦＴ＼ｾＧ＾｡ｬ＠ ｾ＠ '<iWf (<fl-sll{'ll) <1liT ｾ＠

ｾ＠ '<iWf ( fi'l-sll{'ll) ｣ｩｴｾｾ＠ I 
Ｇｾ＠ "' ｾＴＧ＾ＮＮＮ＠ . 41s1C('+i <r<rr <m;ll{'ll "' ＬＮＮＬｾ＠ ＹｾｩｬｬｬＢＧｬ＠ owr 
ｾｉ＠ 5+5=10 

(ii) ｾ＠ ｾ＠ Ui'fif 'qffi, 'hli'11llel" 'qffi 

<r<rr 3im:R llTl:.<l" 'qffi 1 ｾ［ｦｪ＠ f<l> I q il; !l'im ｾ＠
Bf\'f 'qffi ｾ＠ 'lT'ft ;;miT ｾ＠ ? 4+6= 10 

(<if) (i) fcrfi'l?r 9'fiK i); liTlf ｾ｣ｩｴ＠ '3Giti(OI dliT 

fir:n' ID<1 t'1l!" ｾ＠ I 12 

(ii) 311':\SiiM'fl ｱｦ＼＼ＧｬｾＧｩ＠ ｾ＠ fmr cit t'1l!" 

<ftfln:; I 8 

( lf) (i) 20 em ｭｩｴｾｾ＠ il; fore( 9"ffi< ｾ＠ '1< 

ｾｦｩｒ＠ il; ｾ＠ d"'<IT ｾ＠ q;r ｾ＠

ｾｉ＠ anitfuq; tj-114di <Rr ｾ＠ 90 em, 

ｾ＠ ｾ＠ 'lW 4000 ｫｧＬｾｾ＠ ;fr 
'lW ｾ＠ ｾ＠ 'lW q;r 40% ｾ［＠ ｾ＠

ｾ＠ 3·0 em d"'<IT • 9fur.r ｾＮ＠
ｾ＠ d"'<IT ｾ＠ ｾ＠ ｾ＠ 3fruRUT 9fur.r ｾｔＺ＠
1000, 1500 <r<rr 100 kg/em2 ｾ＠ 1 10 
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(ii) Design the length and spacing of tie bars 

given the pavement thickness is 20 em 

and the width of the road is 7 ·0 m with 

one longitudinal joint. The unit weight of 

concrete is 2400 kgim3, the coefficient 

of friction is 1·5, allowable working 

tensile stress in steel is 1750 kgm/cm2, 

and the bond stress of deformed bars is 

24·6 kg/cm2 10 

7. (a) (i) Explain egg shaped sewer section with 

(b) 

their relative advantages with circular 

section. 5 

(ii) Design a sewer for a newly developed 

town having population of 50,000. The 

sewer is to be designed for 3 times of dry 

weather flow when running full. Also 

find velocity of flow. Available slope for 

the sewer to be laid is I in 700. Assume 

Manning's coefficient n = 0·01. 15 

(.1) E l . . .f. f BOD . H 
xp am s1gm 1cance o -- ratio. ow 

COD 

it helps in deciding type of treatment to 

be given to waste water. 5 

(ii) A combined sewer system IS serving 

20,000 persons having BOD, 70 gm per 

capita and 50,000 litres industrial 

eftluent per day having BOD 450 mg/1. 

If average standard BOD of domestic 

sewage is 0·08 kg/day /person, find the 

population equivalent of sewage. 15 
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(ii) ailil§i!i'i ofiT ｾ＠ CP1l ｾ＼ｬｩｔ＠ 31M'fl<'lf'1 
ｾ＠ ::ifOf 11Q ｾ＠ ｾ＠ f<l; ｾ＠ ｾ＠ 20 em, 

11flf ｾ＠ 7·0 m <P1T ｾｾｾｾｉ＠

ｾ＠ <liT ｾ＠ mr 2400 kg/m3, >rtfur 
ｾ＠ 1·5, ｾ＠ il ｾ＠ "d"fi'f ｾ＠

1750 kgm/cm2 <P1T ｆ｣ｩｾﾥｍ､＠ ｾ＼ｬｩｔ＠ oilrq; 

ｾ＠ 24·6 kg/cm2 ｾｉ＠ 10 

7. ( "') (i) ｾ＠ lT<'fif> ij('fq ｦ＼ｾ･Ｚ＠ it ;ffi;r q ｦ＼Ｚｾ･Ｚ＠ oiiT 
ｾｭ＠ 'FIT <'!T'I1 ｾＮ＠ f'1Q ｾ＠ ｾ＠ ｦｆｴＤＱＱｾＰＺ＠ I 5 

( ii) ｾ＠ Wf>I1T Fci 'fl R1 d '1'R it fur:( ｾ＠
"1'1Ali'll I 50,000 ｾ＠ lT<'fif> '1<'1 <liT ｾ＠

ｾ＠ I lT<'fif> '1<'1 it ｾ＠ -.it go: ｾ＠ ｾ＠

'R ｾ＠ ｾ＠ +1\wr it <fR T1 ｾ＠ it 
fur:( ｾ＠ f<l;,:rr "!'AT ｾ＠ I lT<'fif> '1<'1 qiT 

ｾｾｯｦｩｔ｜ｔｯＡｕｔ､ｬ＠ I : 700 ｾ＠ I ｩｗｩｬｦｾ＠
n = ＰﾷＰＱＱＱｔＧｦｾ＠ I 15 

(liT) (i) = ｾｱ［ｲｦＧｮＡｾ＠ 1 ｡ｲｭｾ＠ "!!f 

<liT Ｇｉｾｉｔｬｒ＠ ｾ＠ 9"'i'R f<l;,:rr "'T'f, 11Q ｾ＠
ｾｾｑ｝｣ｲｲｾ＿＠ 5 

(ii) ｾ＠ ｾ＠ lT<'fif> '1<'1 ci'f 20,000 "''fffi<if, 
ｾ＠ ll'fcf 01ffffi oftaiTiT 7 0 gm ｾ＠ <P1T 

5o.ooo ｡ｮｾｬｦｩｬＧｦｬ＠ ort%-:m<f fJmq:;r oftaiTiT 
450 mg/1 ｾＮ＠ it fur:( ｗｉｔｾｾ＠ 1 ｾ＠ ｾ＠

lT<'fif> <liT 3i'ffi'd' I1T'f'fl oiTaiTiT o ·08 kg ｉｾ＠ I 
01ffffi ｾＬ＠ cror lT<'fif> '1<'1 <liT"' '1 fi li'll 1 ｾ＠ mo 
ｾｉ＠ 15 
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(c) (i) Explain working of skimming tanks for 
removing oi"I and grease. 5 

(ii) What are stabilisation ponds ? Design an 
oxidation pond for treating sewage from 
a town having population of 15,000. 
Sewage contribution per capita per day 
is 120 land BODs 200 mg/1. The town is 
located in hot climate. 15 

8. (a) (i) Write short notes on cant deficiency and 
negative superelevation in Railway track. 

8 
(ii) The rulling gradient has been fixed as I 

in 250 on a section of a B.G. track. What 
should be compensated gradient when 
500 m radius horizontal curve is also to 
be introduced on a rulling gradient ? 8 

(iii) Explain road camber and its necessity. 
Which road surface would need sleeper 
cross slope-concrete or bituminous ? 

4 
(b) (i) Explain the terms garbage and rubbish. 

How these are different than ashes ? 5 
(ii) Discuss composting for disposal of solid 

wastes. Also explain methods adopted 
for composting in rural areas in India. 

15 
(c) (i) Discuss the status of monitoring and 

control of air pollution in India. 10 
(ii) What are the sources of particulate 

matter in the environment ? Discuss the 
control of particulate matters m 
Industries. 10 
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(lf) (i) ｾ＠ tMT lim ｈｩｬｩｬ＼Ｑｾ＠ ｾ＠ fu1:; ｾ＠ ｾ＠ <fl 
ili14"fi\fu ffi! ｾｉ＠ 5 

(ii) ｾｾ｣ｦＶＧｆ＼ｔｾｾ＠ 7 ｾＧｦｬＧｒｾｦｵ｣［Ｎ＠

ｾ＠ "1'1fi€<11 I5,000 ｾ＠ tMT gfu 01:lfu; 
9 fdtil'1l!WI>"'1"<1" I 20 l tMTofioiTit 200 mg/1 
ｾＮ＠ ｾ＠ l!Wf," '1"<1" ｧｾｔｴ｡ｱ［＠ "1 l<tfi'iilil(ili ¥ 
'lOT ｾ＠ ｾ＠ I 'fl'R if l11wrl"Jlf <r'1T 

ｗｩｬｬｾ＠ I 15 

s. ( q;) (i) ｾ＼Ｇｐｬｬｬｩｦ＠ if k <fl 'PiT tMT ｾ＠ ｾ＠

'R fif'l\ffi ｾ＠ ｾ＠ I 8 
(i i) oft ;;ft l'fTif 'R ｾ＠ m- if 10fWr 'f'l1lTill I if 

250 f.m'"fa" <fi ｾ＠ ｾ＠ I '¥f 10fWr 'f'l1lTill 'R 

5 00 m 31"Jo>m:r 'liT ｾＥ＠ 'lft fi\ \'J li I '1 ｾＬ＠

(!<[ 9 fd q; I <-l 'f'l1lTill 'F1T ｾ＠ • 7 8 

(iii) l'fTif ｾ＠ tMT ｾ＠ ＳｦＡｃｒｾ＠ <'!iT ffi! 

ｾ＠ 1 ｾ＠ m <fl l'fTif ｾ＠ if f<1't'K 
ｾ＠ M!R ofiT ＳｦＡｃｒｾ＠ ｾＮ＠ ｾ＠
ｾ＠ f.t&ffi•fl 7 4 

(11f) (i) ｾｾ｡ｭＺ＠ OOT <'!iT ffi! ｾｉ＠ it m<f 
ｩＧｬＭｾｾｾＷ＠ 5 

(ii) m armw ｾ＠ Rf<ll<"l ｾ＠ <h4'1e:'1 <'!iT ffi! 
ｾ＠ I m<er ｾ＠ JlTlftur !Wn if <i; cil R'1 ofiT 
f<rW:iT ofiT ffi! ｾ＠ I I 5 

( lf) (i) 'l1KCf if ｾ＠ ｾ＠ ｾ＠ ll'i"'1W: ｾ＠ tMT 
ｾ＠ ofiT 'F1T wmr ｾ＠ 7 10 

( i i ) q ll f<1 (O I if 'h"fUm ?:C1if ｾ＠ ti'tcf 'F1T ｾ＠ 7 

ｾ＠ if q;fUrq;r ?:C1iT ｾ＠ ｾ＠ ;fr ｾ＠
ｾｉ＠ IO 
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I F-DTN-M-DJWB I 
mRm ｾｾＢｬｐｉｾ＼ｏ＠

!lll;;-q';f II 

Note : English version of the Instructions is printed on 
the front cover of this question paper. 
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