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Question Paper Specific Instructions 
Please read each of the following instructions caref'ully before attempting questions: 

There are EIGHT questions divided in two SECTIONS and printed both in HINDI and in ENGLISH. 

Candidate has to attempt FIVE questions in all. 

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing at least 
ONE from each section. 

The number of marks carried by a question I part is indicated against it. 

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly 
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given for 
answers written in a medium other than the authorized one. 

Wherever any assumptions are made for answering a question, they must be clearly indicated. 
Diagrams I Figures, wherever required, shall be drawn in the space provided for answering the question itself 

Unless otherwise mentioned, symbols and notations carry their usual standard meanings. 

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a question shall be 
counted even if attempted partly. Any page or portion of the page left blank in the answer book must be clearly 
struck off. 
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"&US A 

SECTION A 

Ql. (a) (i) 'IC'~ (~) ~ ~ B 31TC1 <Fn ~ ~ ? ~ ~2T-Cfi1C ~ I 

~.~."Q;B. cp:-~ 8~ * ~ ~ ~ ~ -B ~ ~ ~ * qfJ::qCfcH * #m: fcoB m * ~ urR cfi't 3<!1C1!{'4Cflctl ~ ? 

(ii) 

(b) ~ 3YfCfl{ * ~ ~ 'frr&Ttf Hfu' (~ 'f1US) -Cfl1 'lft~ ~ I ~ 3YfCfll 

cfiT ffi1IB ~ 15 ~ m <f~ 8 ~ * 3YlJliA ~ * ~ ~ (~) ~ 
~ 3 ~ ~, en~ fi&Ttr Hfu qf{enR1a cf>l~q: ~ 3<!j >F41\J"4 c@fCfl ~ ~ 
10% m I ffi1TCf ~ Cf>l{ ~ ~ i I 

(c) ~ 11c:tT * ~ ~ {@1R4~ ~ ~ (~ 3<!1C1!{'4Cfl m), mlldB &ll@:lkACfl 
QcqfU1'4l fcif@q: : 

(d) 

(i) Al~ff~PI <rfi 
(ii) z.f-~ 

(iii) ~~~~~ 

Civ) $n t1 ~ Tfri t1 

~ sPft ~ (ctciAl4l <ft) WU f?p::ifcifuict ShAlllct Yk5'4iCfl lftZ{ ~ #m: ~ : 
' 

0·860, 0·785, 0·660, 1·760, 1·990, 0·665, 0·650 (f~ 0·620 

~ -Cfl1 mm <r~ ~ q10'4iCfil ~ WGIB f~HhiRct fcfi<lT 1FlT I ~ 
. ' ' 

Ylo,<:JiCfl ~ ~ -q\ ~ NWCfll ~A1rflct ~ 130·00 lftZ{ ~ 1 ~ ~ cn1 

~ B Ru A <i!Q& ~ ~ fci f@q: CT2TT Tc'2TR 3fn: '1cR" fcrftT Cf)T ~ en-@ ~ 3A 

~31) ~ ~q1<f1ct <fill Cf)T qf{Cflci'i ~ I Bll11'""'4 3"iCfl11fU1d1'4 ~ Cf)T 3<!jS1lli11 

ch)~q: I 

Ce) ~ ~ ~ -Bt&ur C3<!ci1$1qc:) cn1Pl~Gtctcn8~~~cn11:@1R4;i1 ~ 

~A$ll$l!> I 

(a) (i) What do you understand by rubble masonry block ? Show a 

cross-section. 

(ii) What kind of special attention is necessary for maturing concrete 

5 

made with fly ash cement as per BIS codal provision ? 5 

(b) Define 'Sinking fund' with respect to an equipment. If the -cost of 
equipment is ~ 15 lakhs and scrap value after useful life of 8 years is 

~ 3 lakhs, calculate th e annual sinking fund if the applicable rate of 

annual interest is 10%. There is no escalation of cost. 
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(c) Write short explanatory notes giving sketch, if necessary, with respect to 
Railway track : 10 

(i) Marshalling yard 

(ii) Turn-table 

(iii) Fish plates and fish bolts 

(iv) Check rails and guard rails 

(d) The following consecutive readings, in metres, were taken by a dumpy 
level: 

0 ·860, 0·785, 0·660, 1·760, 1·990, 0·665, 0·650 and 0·620 

The instrument was shifted after 3rd and 5th readings. The last reading 

was on the bench mark whose reduced level wa s 130·00 metres. Book 
the above data in a proper t abular form and compute the reduced levels 
of other points using rise and fall method. Apply the usual arithmetic 
check. 10 

(e) Explain with sketches the salient factors controlling the alignment of a 
road. 10 

~2. (a) ~ qf\41'31'11 ~ ~ f9f><11cn~::11q P, Q, R, s, x, Y om z i 1 ~ ~~om 

31cffq RklR-!fuia ~ ~ ~ ~ i : 

~~~ 
fl~Ch2: 

f5n'll1Chcil4 "ffCfff~ 
Pl~1~11ci1~ 311~11Cll~ ~q(ff 

~ 

p 18 9 12 -

Q 17 6 10 p 

R 8 4 6 p 

s 26 14 17 Q,R 

x 21 10 14 Q 

y 14 8 11 S, X 

z 10 6 8 s 
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(i) ~ (ci;f) ~ ~ I 

(ii) 5hiRICh 11~ ~ (f~ Sl('!:ll~ld ~ ~ CfiT R~ ch1MC!; I 

(iii) ~ ~ 9hiR1Cfl T1~ ~ ch1Mt; I 

(iv) qfv:il\ll'"ll cfiT 58 ~it 'ft~~ Sll~Cfli.il CFiT ~ ? stl~Cfldl ~ (Z) ~ 
m\Uft °B Sll~Cfidl Q\Cflt:lldd: 34a~~ld ~ B"CflCft ~ I 

z 1·0 1·5 2·0 2·5 3·0 

Sll~cna 1 84·13 93·32 97·72 99·38 99·87 

Cb) ~ )ICf)R if> 'k@Pi;;il cfiT 3N&n S::<=4~1R1a ;:k@Rii if> ~ ffi'lf ~ ? m 
~ it 3Til ~ (~) ~ ~&Tr~ (HOE) 31f't!Cf) ~ ~ \ifIB 
~ ? Sll~NCfl ~ CHOE) ~ fcn~ m.n en) ~ ~ ~ "Q\Cfl ~~ ~ 
~ I~ (HOE)~ ;mf2f6fl :q<R" cnT ~ ~ crrB ~ cnT ~if1iil0!; 
ch1Mt; I 

(a) A project consists of seven activities P, Q, R, S, X, Y and Z. Their 

sequence and duration is shown in the following table: 

Duration in weeks Immediate 
Activity 

Pessimistic Optimistic Most likely Predecessor 

p 18 9 12 -

Q 17 6 10 p 

R 8 4 6 p 

s 26 14 17 Q,R 

x 21 10 14 Q 
y 14 8 11 S,X 

z 10 6 8 s 

(i) Draw the Network diagram. 

(ii) Show the critical path and determine the expected completion 

time. 

(iii) Find the next most critical path. 

(iv) What is the probability of the project being completed in 
58 days ? Probability may be linearly interpolated from the t able 

of probability factors (Z). 

z 1·0 1·5 2·0 2·5 3·0 

Probability 84·13 93·32 97·72 99·38 99·87 
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(b) What are the advantages of Hydraulic Excavators over other types of 

excavators ? Under what conditions should a HOE be preferred over a 

front shovel ? Draw a schematic sketch illustrating various parts of a 

typical HOE. List the factors affecting the economical choice of a HOE. 20 

~3. (a) "k c€t ~ cfiT ~ * 3TMCflcrq'1 (f$':l11$'1) cnT ~ CflB crR CflRCfl 

~-cfit.:r if ~ ? I.S. ~ * ~ ~Cflcrq"l (f$':l11$'1) c€t fcrfq CflT ~ m&rn 
~q{OI ~I 

Cb) ~ ~ -it 31fccffer~ ~ ~ -it ~ ~§f1Cfl ~ * ~-B-~ (fT::r ~ 
cnl~~~~ cfl~cz I 

(c) ~ W&TUT * ~ ~ s:cz ~ i:rc:2ffi <tr 3q:gma1 * R$:r * ~ fcfM 
Wa:ruiT cnT ~~ -q f!A~1$l!> I 

(d) 18 m ~ <tl ~ A <rm 12 m ~ <tl ~ B * f!ACf>luA4 sifu-c0~'1 tr: 

41dl41d ~ WITT: ~ ~ I ~ A <rm ~ B * ~ ~ (112i) * ~ 
41a141a CfiT >rfu trOGT ~ ~ ~ ~: 275 <rm 225 ~ 1 ~A crm ~ 
B * ~ 3q111•H (~) <tr~~: 55 am 40 kmph ~ I '41dl'41d ~ * 
Bl1<l-R~ CfiT 3ffei ct>e<i '1 ( f$':ll 1 $'1 ) cfi1 ~CZ I 

~A*~~31cffq4~om~B*~3~~ I 

(a) What are the factors affecting design of brick masonry walls ? Give a 

brief account of the method of design as per LS. codes. 10 

(b) Name and discuss at least three advantages of adding appropriate 

polymer as admixture in cement concrete. 

(c) Explain briefly the various tests for judging the suitability of Road 

stones giving objectives of each test. 

(d) Traffic signals are to be installed on a right angled intersection with 

Road A, 18 m wide and Road B, 12 m wide. The heaviest volumes of 

traffic per hour for each lane of Road A and Road B are 275 and 225 
respectively. The approach speeds are 55 and 40 kmph for Road A and 

Road B respectively. Design the timings of traffic signals. 

10 

10 

Take amber period for Road A as 4 seconds and for Road B as 3 seconds. 20 

-BRL-M-DJFB 5 



Q4. (a) Blm ~ ~ it ITTTur it fuf-mr ~ cnr cruR cflfGi ~ I ~ ~ if ~ 
C:.ci1~?_~) cnr ~1A1~ ~ (NlcfiT) ~ 1 

(b) ~ (~c-m=c:) CFlT mm~? ~ -qztt if~ cp:if ~ cfiT ~~?~~it 
~ ~ LT\ zj~ if Riful~ I ~-~ 1R 11'2f\ cfiT ~ <it &!~~HI cp:if 
3'!1Cl~~Cf) ~ ? 

(c) (i) 

(ii) 

~ mrc: ~ 1R ~ 300 m ~ qP:-voi§~ t@T AB ~~m ':hlC.l!l l'fl 1R 

102·3 mm 111lfi ~ ~ I t;nl2.l£119"l 11\ ~ ~ 00 tft ~ trf ~ I 

~ ~;it it 51RlRlkl * ~ ifcR * ~ er m1f it 11T1fr ~ ~ 
~: 70 mm crm 80 mm~ ~ I ~'mlT CflT ~ ¥~ 553 m 2IT 1· 

ifcn: cfiT ~ ~ cflbi~ I f = 152·4 mm~ I 

60 kmph * ~ ~ it ~ GC1R (~) 11\ ~ ~ Bli<l ~ ~ 
CflT ~ ~ wITT- it m Gcf1, ~ GC1R * ~ ~ ~ ~ -B 
\ifIB ~ ~ wrR it m GCf1 cfiT ~m 9 m "Chl1 <tr ~ Cfl«n ~ I ~ 

zr:m (f2if ~ * ~ ~ ~ 0·4 m, it 51Rl~1a ~ CR:lT ~ ? 

(a) Describe the various steps in the construction of a cement concrete 

pavement. Show the general layout of joints in concrete pavement. 10 

(b) What is ballast? Why is ballast used in Railway track? Write briefly on 

different types of ballast used. Why is it necessary to replace stone 

ballast from time to time ? 

(c) (i) A section line AB 300 m long on a flat terrain measures 

102·3 mm on the vertical photograph. A Radio tower also appears 

on the photograph. The distance measured from the principal 

points to the image of the bottom and top of the Radio tower are 

found to be 70 mm and 80 mm respectively. The average 

elevation of the terrain was 553 m . Determine the height of the 

10 

tower. Take f = 152·4 mm. 15 

(ii) The driver of a vehicle travelling at an initial speed of 60 kmph 

up a grade requires 9 m less to stop after he applies the brakes 

than a driver travelling at the same initial speed down the same 

grade. If the coefficient of friction, between the tyres and the 

pavement is 0·4, what is the percent grade? 
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~B 

SECTIONB 

!5. (a) 'lic:11!illfi ~ 3'.lC!Bl~'i ~ 3"11Cflc:1'1 "Cfl8 ~ fcrf~ ~ CRIT-CFIT ~ ? 'lic:11W'I ~ Tffi!. 

~ ~ c€i sillfll$c:1 -CflT ~ ~ ~ ~ SI l ~NCfl {© IN51 ~ I 

(b) im ~ ~ Pif<ic;;i B CRfT ~ t BA$11$t; I ~' -R*r <1211 ~ iwit -CflT 

~ ~ ~ ~ {<f (~ f?if<!i~Cfl cnr ~211 ~ ~ I 

(c) ~ ~ ~ ~ <tffll (~) ~ "31'&fSIC!IQ ~ (Rg> ~ ~ ~ ~ ~ ~ 
qffi ~ ~ R'QIACfl ~ 'R -B&N ~ Rifulc; I 

Cd) 31N~ ~ ~ ~ 'q("{T ~ ~Rifula ~ 'l"lc:11ci@ ~ ~ \lki1M© 

ftjCflB'i ~ ~ ~ Cfll<fftjm cnT B&N ~ BA$ll$t; I 

(e) fiq ~ -CflT ~ ~ : 

(i) ~~ (~) 

(ii) Ac:1'1c:1 (-men:) 

(iii) ~-~m (mJt'li) 

~ Ac:1'1ctl (zjtcffi) ~ ~Cf)~q'i ~ ~ acf1fi 11a fcrftr Bi:J$ll$t; I "$B fcrfq cfiT 
CRn-CRn Cflfil;qj ~ ? 

(a) What are the different approaches for estimating sedimentation in 

Reservoirs ? Draw a typical sketch to show the profile of silt deposition 

in Reservoir. 

(b) Explain what is meant by filtration for drinking water. Draw a 

schematic diagram of a slow sand filter showing inlet, outlet and other 

components. 

(c) Write briefly on the suitable river training measures to be adopted for 

the protection of upstream side of a barrage during flood time. 

(d) Explain briefly the procedure to be followed in developing a unit 

hydrograph from the recorded flood hydrograph of a stream, stating the 

assumptions. 
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(e) Define the following terms : 

(i) Sewage 

(ii) Sewers 

(iii) Sewerage 

Explain the Rational method for the design of storm sewers. What are 
the disadvantages of this method ? 10 

Q6. (a) f;p:41fcifurn cfiT f!Ll$l 1$Q\ : 

(i) ~-ftj~H<"1: B\Jllcf1<!l ~ 

(ii) ~ ~ q)1 ~fHl~fu cnR1 

~ ~wn ~ ~ q!SlJL11cf1 ~ -q-\ ~ ~ ~ ~,::ft~~ ~ I 31f~ 

cmrcrr -~ q-sn ~ I q-sn ~ ~ -q-{ Ro:i uA 4>1 fi1 t; I 

~ ~~ ~ zjfua ~ 

fir.R: ~ -@:ft~ fir.R: ~ -@:ft~ 

0 0 40 5·23 

5 0·15 45 5·64 

10 0 ·38 50 6·05 

15 1·78 60 6-86 

20 3·05 80 8·71 

25 3·86 100 10·54 

30 4·32 120 11·05 

35 4·83 

Cb) ~ )l1Jffffi ~ PP='i R1 furn cfiT ~ 4>1 Ni v: : 
(i) ~ 3=tjSI ::!Rfi <::&TIIT ~ ~ fcrcRur <::a:IBT 
(ii) ~ tJU:Sl{O] <::&RfT ~~ ~ <::&1cfl 

~ ~ ~ ~ ~ ~cq 1lfl-~ ~ 16 cm/m ~ <f2.Tf l@ abf ~ 1 m 

i I ~ ~'4 1l=fi q)1 50% 31Cf~ ~ ~ ~ 12 ~Cf~l!l ~ fu#rcr ~ 

~ ~ I J"i"tjdLI ~ ~ <::l 4 mm/~~ Cf2D ~ ~ >rmcft ~ ~ ~ I 

~ ~ ~jst~Rh <::a:IBT 50% "ITT, err ~ '4TU cfiT ~ ~ 4i1Mt; I 
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Cc) frp-.ifcifurn w~~ Bf%cr 31q~1~ \JK1 ~ ~ ~ ~ 1=a1Cfi1{ ~-Pl8i<Cfi 
~ 3WfT11 -RtTI-mf ~ : 

~ ~ G:< = 100 m 3 /~ 
>TT~ 31clf!l<'i ih ~ ~ ~ -eft.311.-tt. = 160 mg/lit 

"' 
fr114 R1 R9 a q 1 q <u:s Bf%cr Pl 8i <Cfi ~ Cfi f?y a fc8n ~ ~ : 

~ tfRUT = 2 m3/m2 /~ 

~ tfRUT = 0 · 15 kg 5-~ -eft. 311. "it. 11R >rfcr m 3 >rfcr ~ 

(a) Explain the following : 

(i) Meteorologically homogeneous areas 

(ii) Recurrence interval of rain-storm 

The accumulated rainfalls at a raingauge station for various durations 

are listed below. Construct maximum intensity - duration curve. 

Comment on the nature of curve. 

Time in Accumulated Time in Accumulated 

minutes Rainfall in cm minutes Rainfall in cm 

0 0 40 5·23 

5 0·15 45 5 ·64 

10 0·38 50 6:05 

15 1·78 60 6·86 

20 3·05 80 8·71 

·25 3·86 100 10·54 

30 4·32 120 11·05 

35 4·83 

(b) Compare the following in irrigation system : 

(i) Water application efficiency vs. Water distribution efficiency 

(ii) Water storage efficiency vs. Consumption use efficiency 

The available moisture holding capacity of the soil of a field is 16 cm/m 

and the root zone depth is l m. A 12 hectare area is to be irrigated when 
50% of the available moisture is depleted. The rate of peak consumption 

use is 4 mm/day and there is no effective rainfall. If the field application 

20 

efficiency is 50%, determine the capacity of the irrigation stream. 15 
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(c) Determine the dimensions of a circular Bio-filter to treat waste water 
with the following characteristics : 

Daily Flow Rate= 100 m3/day 

Five-days BOD after primary sedimentation = 160 mg/lit 

The filter is to be designed in accordance with the following criteria: 

Surface loading= 2 m3/m2/day 

Organic loading= 0· 15 kg 5-days BOD value per m 3 per day 15 

Q7. (a) (i) BLli:u0:@1 (~) ~ <f2TT mcf >1cio1a 1 ~ ~ ~ ~ ~ cf>l ·~l!\ I 

(ii) ~ U ~ cfiT CFIT-CFIT ~ ~ ? ~ qfv:i101 cn1' ~ CflG ~ 
fcn~ ~ CfiT ~ cf))~ Q\ I 

(iii) ~ mu Cf)) m ~ ~ "Q.Cf> ~ <€r ~~ ~ ~ ~ q1(11141 

~ (~~)Fm-fur °t@1~5l uf%cr >lfdlfcia cQ~Q\ I~~~ 
CflT\UT ~ 1 ~ <f2TT mu ~ Ri:o:t fciful a % : 

3iTrl ~ . 
~ ~ Rffl(OI = 0·45 cumec 

~ ~ "fd"\ = R.L. 300·600 

~ 00 "f(j"\. 

~00~ 
mu~ 
~~ Rffl(OI 

= R.L. 300·000 

= 2m 

= 6 cumec 

~ ~ ~ = R.L. 300·500 

'QlU oo ffi = R.L. 299·400 

>ll~Rtct> ~ W = R.L. 299·500 

:q~f.ia ~('cH I cf;T ~~ fcl:fltjdl~ ~ I 
ch) "Q.Cf> ~ ~ ~ ~ fcRRur cfiT ~ ~ (m ~) >fUTTffi (f2fl ~ ~ Cf)) 
~ cfiT ~·H~l~d l U BJ"l$l1$Q\ I 

(c) f.ii:o:tfcifurn ~ u ~ ~ cfiT ~ ~ ~ cf))~Q\ : 
~~~ = 200m 

~ CfiT 3"l HI f{Cf> <Xfm" = 1 m 

~WT = 3·5 m/sec 

~ arq = 13°C 

~D41c:{l (ql~tj\5ffi~) GR = 1000 millibars (filctlci!R) 
~ Tm WT = 9 m/sec 

~ rm GN = 140°C 

>MlCfi ~ ~ ~ ~ °t@1~;i ~ I 
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(a) (i) Explain the difference between contour canal and side slope canal. 

(ii) What are the losses of water from canals ? State the various 

factors affecting their magnitude. 

(iii) Propose with a sketch, a suitable cross drainage work at the 

location of a canal crossing a stream. Give reasons for the 

selection. The canal and stream data are as under: 

Canal data 

Full supply discharge 

Full s~pply level 

Canal bed level 

Canal bed width 

Stream data 

= 0·45 cumec 

= R.L. 300·600 

= R.L. 300·000 

= 2m 

High flood discharge = 6 cumec 

High flood level = R.L. 300·500 

Stream bed level = R.L. 299·400 

Natural ground level = R.L. 299·500 

State the characteristic features of the selected structure. 

(b) Explain with the help of diagrams the Grid iron system and the Radial 

system of water distribution for a town. 

(c) Find out the effective height of a stack from the following data : 

Physical stack height = 200m 

Inside diameter of the stack = lm 

Wind velocity = 3·5 m/sec 

Air temperature = 13°C 

Barometric pressure = 1000 millibars 

Stack gas velocity = 9 m/sec 

Stack gas temperature = 140°C 

Draw a sketch to show the effective height. 
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Q8. (a) ~ ~ ~ # ~~ l:fcf) 1760 m <XITT1 ~ Cf'cilCfl l{ tM- ~ ~ -q 3=1q1{l ll:.Q 3=!T'tffi 

GCfi ~ cpr (~31'f) ~ rr:rr I 31ql{lli=ll itRiCfl l it ~ ~ 16 m ~ ~ ~ 
<ill(jCfll!iY ~ "Cfl1- cpf T1falll ~tR Cfi«fT ~ I <ill(jCf>l!iY cfiT ql{lll:.Qdl 16 m >rfcr 
~~I 

cpr in:~~~~ Cf)T \JlcilCldci'i 3 m it 3"1f% ~ ~ ~ m ~qf{Cldl 
Rffl{OI fcRr.n zyn ? cpr 'Cf>T omB 0·3 m ~ I 

~ <12Tl ~ "5fOlTffi ~ ~' ~ "l@IM5l ~ I 

(b) &1 ~ CflT ~ cf})~Q\ ~ ~ PP=1R1futa m ~ ~ &i~Cf>l{Cfl 
3TI~1WIT~~~~: 
(i) oru-~ 1~Cfl1 (~) 

(ii) m-'3-c~1(1 1~Cfl1 (~) 

(c) ~ ~ ~ 00 "Cfl1- 60 MRi'll'i ~ >rfcr ~ ~ ~ 31ftlCfl01'i Rffl{OI ~ 
~~~~I OO'Cf>Tttw~ 20 m~, 12m~<12TT 3·5mT[QU 

~I~~ ~"WR:f?R~~~~m2l~~ttwWTl1!:~~\J!l 
150 rpm ~ ~ ~ ~ I ~ "WR ~ ~ CfiT ~ >re:H Cfi«fT ~ \ill fen 
lOm ~' 20cm~<12TT"WR:it 1·5cm~~ I 

1ffi ~ ~ ~ >rCITQ CflT ~ Wr ~ Wr CflT 20% t ~ CflT (fTq 10°c <fm 

Cn = 1·8. 

~ <f2TT ~ ~ ~ irT -q 3F<R, ~ irT sicio1a1 3ffi \JlcilClU'4 ~ ~ 
cfi)~q: I 

(a) A well is drilled to an impermeable base in the centre of a circular island 
1760 m diameter located in a large lake. The well completely penetrates 
a sandstone aquifer 16 m thick overlaid by an impermeable clay. The 
sandstone has permeability of 16 m per day. 

What will be the steady discharge if the drawdown of the piezometric 
surface is not to exceed 3 m at the well ? The diameter of the well is 

0 ·3m. 

Draw a sketch showing the well and the aquifer system. 

(b) State the circumstances under which the following types of energy 

(A-BRL-M-DJFB 

dissipators will be suitable for spillways : 

(i) 

(ii) 

Solid roller bucket 

Ski-Jump bucket 

12 

20 
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(c) A water treatment plant is to treat a design discharge of 60 million litres 
per day. The plant has a paddle flocculator 20 m long, 12 m wide and 

( A-BRL-M-DJ FB 

3·5 m deep. It is fitted with four horizontal shafts to which revolving 
paddles are attached which rotate at 150 rpm. Each shaft supports four 

paddles which are 10 m long, 20 cm wide and centred 1 ·5 cm from the 
shaft. 

Assume mean velocity of flow of water as 20% of the paddle velocity, 

temperature of water as 10°C and Cn = 1·8. 

Determine the difference in velocity between paddle and water, mean 
velocity gradient and detention time. 

Dynamic viscosity can be taken as 1 ·31 x 10-4 m2/sec at temperature of 
10°c. 20 
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