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Question Paper Specific Instructions

Please read each of the following instructions carefully 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, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ 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.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential 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
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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Qug A
SECTION A

gfvreht 21 % farfirr Gt a7 qof S/ T IeeiE A LA |

Describe various defects in clay bricks giving sources/causes of defects. 10
Th GHRIVTT 1 areft 1% <2 1Y Fortré areft w3 forg SiEsft =et #f v @
ST (veTr) 3 T ot fofereor awrhar g g

Draw neat skeltches, showing complete details of plans of alternate
courses of a 1— brick thick masonry wall in English Bond having a
right-angled corner. 10

T TR h ToTq 9T fof 1 arret 27w 1, 2789 2 3T 2rew 3 ufeerht 3 Hewqol
SAfvrerEoT 1 qui i |

Describe the important features of Type 1, Type 2 and Type 3
preservatives used for timber. 10

@Waﬁwagzaa@mmaaﬁﬁmﬁaﬁmm@%mﬁaﬁw%l
SRS % 3 T ST gAT UF W wigeersy ¥ v B 2@y v e @ |
A 3 G § e i St 1 = 10 M ¥ | 1 B £ e
cTreceTsd 1 it fawr < ar % | 4 7w fearé w7 31 2, @ 3 Hiftre B s

ﬁmﬁwm@wmﬁmmﬁwmﬁaﬁl

A ship is 55 km away from a lighthouse of height 62 m above mean sea
level. An observer standing on the deck of the ship tries to see the
lighthouse top. The height of the observer’s eye above mean sea level is
10 m. Determine whether the lighthouse top will be visible to the
observer or not. If not visible, find out the distance by which the ship has
to travel towards the lighthouse so that it becomes visible to the
observer. 10

0-75 HhUE & AT HTeT 1ol U T =eish 60 Foreft wfy 52 <6y ifd & 2-59
&It ATt e e Wt A= AT ST e e e 2, S = 55 it i 3 W T
Sfth aTeTsh % T § 31T STaT 2 |
AT ST SATATARIC SioF ST T T ek Tehell & 2 AT sarer 6l o &), @ iy
HTCToh G UT &k Gohal & 2
AA AT R : g = 9-8 m/s2
f = 0-4 (g Ffem)
f = 0-32 (vfiet Higm)
An alert driver with a reaction time of 0-75 seconds is driving downhill
on a 2-5% grade at 60 kmph on a dry pavement when suddenly a person
comes in the path of the driver at a distance of 55 m.
Can the driver stop in time with emergency braking ? Can the driver
stop in time when it is a rainy day ? 10
Assume : g = 9-8 m/s?
f = 0-4 (dry pavement)
f = 0-32 (wet pavement)
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(iv)  Scdeh 51T T &idh
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avft strefera we fat § feg e )

The network for a construction project is shown in the figure given
below. The three time estimates for each activity are given along each
activity arrow. Determine the :

(i) Expected time of completion of each activity

(ii) Earliest expected time for each event

(iii) Latest allowable occurrence time for each event, (take earliest
expected time for last event as the scheduled completion time for
the project)

(iv) Slack for each event

(v) Critical path of the network

Also, give explanation of dotted arrow shown in the network. What is
the significance of critical path ? All time estimates are in days. 20

3-6-15

\ ¢
4-8-18 $~4-7-16
"3
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(b)  7g Flewt & et B (21 AR) 35 7 B & 2 0ok Wi b piew B Herd 30 Al
R o i =fters 3-75 e 7 | At faw e sfergt 1 3w e gu sraded Wt
S ST i SAHTAT HIfT ;
TS e Bl 7 ST FRIHR wfet = 1250 /a2
ferefira €t # st o et (S,) = 2000 frmm/as2
ATET B ST T4 Wferaied (S),) = 17-5 Fham/auh2
ferefire €t 7 srgrr s wfersret (S)) = 24-6 a2
H5hIC FTEH T THF W (W) = 2400 fram/fi
SISO T[UTih T SAfrehaH 7 () = 1-35

What are the functions of tie bars in rigid pavements ? A cement
concrete pavement has a thickness of 30 cm and lane width 3-75 m.
Design the tie bars along the longitudinal joints using the data given
below : 15
Allowable working stress in steel tie bars = 1250 kg/cm?

Allowable tensile stress in deformed bars (Sg) = 2000 kg/cm?

Allowable bond stress in plain bars (Syp) = 17-5 kg/cm?

Allowable bond stress in deformed bars (Sp) = 24-6 kg/cm?

Unit weight of concrete pavement (W) = 2400 kg/m3

Maximum value of friction coefficient H=1-35

() 3= Tfq aelt st wrgT (fshh) 1 U 9T ¢ fSrweht stfrram srqma i 130 fmft
ST SR ST & 1 278 T 2° i ATt Hohor eTvaits & W7 81 & | 5 T 39 97 6
fere amettearr (gruferdem), stiepan srwa 1 st dswmoT e o iR |
Hqe T 90 forelt Wi Her sfit mrerTIE it sfiifa Ty 60 Ft WhY Her wr
AT | e =T 2 S % wftad i 7w 35 Rt wfy dEve 2| foregl a1y 3tfenel =
SUTh &Y § 7 S|
A high speed B.G. section with a maximum sanctioned speed of
130 kmph is proposed. The section is passing through a transition length
with a 2° curve. Calculate the superelevation, maximum permissible
speed and transition length for this section at curve. Assume the
equilibrium speed as 90 kmph and the booked speed of the goods train to

be 60 kmph. Rate of change of Cant or Cant deficiency is 35 mm/sec.
Assume any other data suitably. 15

Q. (@ () Tl (W) =1, e () AT, S-S ST, ST S s
FEa =Tt it ST iR |
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(ii) qa‘q@m%snﬁ%%ﬁaa%mﬁm%@mwwﬁww%ﬁxm
mﬁﬁk%maavmﬁﬁuﬁﬁaaﬁ&vmméﬂ%aﬁmmﬁﬁmnq%H%m
ﬁﬁhnﬁammmamgihmﬂaﬁrmaﬁhuﬁqaﬁmawﬁrﬁﬁmnm

Tl ShIfTT |
7fe 3R farcia & Sied 4
e | aftea o | Sftea fat FreAl shi g (3| 9H)
| e (Ue) | s et | ol | fodia fowm
(Fe) e o T i
qd-qfE| | 4-85 1-60 45 65 376
ufimqd | 836 1-90 4.0 5-5 280

(1) Explain spot speed, running speed, space-mean speed, time-mean
speed and average speed. 10

(i) The consolidated data collected from speed and delay studies by
floating car method on a stretch of urban road of length 2-5 km,
running East-West are given below in the table. Determine the
average values of volume, journey speed and running speed of the
traffic stream, along either direction. 10

Mean Values of Speed and Delay

Direction Mean Mean Number of Vehicles (Mean Value)

Jmfrney SROpH Overtaking| Overtaken | In Opposite
Time Delay . :
g ] Direction
(Minutes) | (Minutes)
East-West 4-85 1-60 4.5 6:5 376
West-East 8-36 1-90 4-0 5-5 280

b () P o) ¥ S, s 585 Hiet 3 250 whex i Fa At 4 g A 3R
B %aﬁ%oﬁnﬁaﬁqﬁwaﬁaﬁtﬁ%ﬁﬁ%mtﬁaaﬁﬁmi%rréqla%qi
ﬁm@mmwﬁ@éﬁélﬁmmﬁm

ﬁ'ﬁl‘l‘:l"{?l'(%: :
forg  wiciiteh fAcwien
x @y @
A + 5-65 + 375
B -345 +855
farg A 3itt B % wrrse fdarien s Aifsr e forg A 3 B % i st g
T HIT |
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Two points A and B having elevations of 585 m and 250 m
respectively, above datum, appear on a vertical photograph
obtained with a camera of focal length of 250 mm and flying
altitude of 2300 m above datum. Their correlated photographic

coordinates are as follows :
Point Photographic Coordinates

,Adda 247

x (cm) y (cm)
A + 5-65 + 375
B - 345 + 8:55
Determine the ground coordinates of points A and B and calculate
the horizontal distance between points A and B. 5
(i) TF HFd 5 ABCD I o, 7eqtar it sreer Femam & -
T | o offer) | stsi ST
AB 350-8 + 303-03 +176-6
BC 408-5 - 336-7 + 2314
CD 285-4 -2113 | -1919
@1 DA i T 3 s a1 aterer i |

The lengths, latitudes and departures of a closed traverse ABCD
are as follows :

Line |Length (m)| Latitude Departure
AB 350-8 + 303-03 +176-6
BC 4085 - 336-7 + 2314
CD 285-4 - 2113 -191.9
Calculate the length and bearing of the line DA. 10

(c)  Frmfor orctt e Fferfiem Swaroit w67 s fae forme spreit 3 foberr s 2 2
(i) A9 rE dee (T e e
(i) FTSSR
(iii) HHYIE @l (STelsT wEeFae)
(iv) AT
(v) FaTe (21)

For what specific operations are the following equipment used at
construction sites ?

(i) Sheep foot roller

(i) Bulldozer

(iii) Dragline excavator

(iv) Tower crane

(v) Hoe ' 15
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Q4. (a) = fou o o § wen fAfda afeisET S (Yeas) fafirm foramett 1 arrhfera
Frrrrafs (Rt i) 3 grer gwtar e | Fefattad e A
()  FYTier T e :
(i) Furfaaftsd w1 S
(i) e fora T TTRITST ST shTed Ud TS FHTTH shiet
(iv) ST Fora T qenfarctfiard adH et Ua Aemfarettiard ST et
(v) el T3 o1 e i (Fefte)
(vi) SITeT o1 Shifeaeh 9
Wmﬁuﬁwﬁwaﬁnm%mﬁamm%wm
S

The network of a certain project is shown in the figure given below with
the estimated time duration (in days) of various activities. Determine
the following :

(i) Earliest event time
(i) Latest event time
(iii) Earliest start and finish time of each activity

(iv) Latest start and finish time of each activity

(v) Total float of each activity

(vi) Critical path of the network

(Assume the scheduled completion time of the project equal to the
earliest event time of the last event) 20
t=1
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(b) e % MRt @7 % @rer 5w TC U 25 ot A1 wivie ssfile (1: 2 4) wet & forw
foreeqet ferwetwor &t (2 wfdy anf i) dam hifvg |

Prepare a detailed analysis of rate (% per sq. m) for a 25 mm thick
cement concrete (1 : 2 : 4) floor with cement finishing coat. 15

(c) U TEfUeh FHETHS (STwie) ShIRiT 7 o sTSU 3 S0 oft wet ) Tife
HISIT | e < Tt o1 (o) Yoo woh-gm A 85 F 1 % ror w v &
Sk off U TS (Sre) iR T stfirmeus iRt |

Sketch a typical diamond crossing and label all its components. Design a

diamond crossing between two B.G. tracks crossing each other at an
angle of 1in 8-5. 15
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SECTION B

Q5. (a) wmw%?wﬁ@mmqﬁ%mﬁw@(@%aﬁaﬁ%ﬁﬁw@:
Q (a1 Hiet i #Fve)
30
40
50
60
80
90
100
120
110
90
80
70

SETORE SATST 31T TG ST STANT ek a1 3 S aTe 3R =7 e Jrd I |

What is a flood hydrograph ? The monthly discharge (Q) data of a river
at a gauging station are given below :

FEEEESREREER

Month Q (m3/s)
January 30
February 40
March 50
April 60
May 80
June 90
July 100
August 120
September 110
October 90
November 80
December 70

Draw the hydrograph and using the graph find peak flow and minimum
flow in the river. ' 10
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(b)  TA=fcTRad yat it s Hifv

(i) 9T

(i) aTSTeES (ZFafieT)

(iii) ATS-ATHCES (3aZTafiT)

(iv) I=T:%eq

Explain the following terms :

(i) Evaporation

(i) Transpiration

(iii) Evapotranspiration

(iv) Infiltration 10
(c) Uk SMETE (SIeTrew) & | i awinrdt RvH & | o a¥ §, qutaiiEt g acf i m-

itk aut shreT: 72-3 A, 86-4 FefY, 94-2 A, 103-8 At 3 71-4 et B | st
Tt <k TR 7 5% Af2 % forw, srrevass siffes autaie ) dear 3 fifv |

A catchment has five raingauge stations. In a year, the annual rainfall
recorded by the raingauges are 723 ecm, 86-4 cm, 94-2 cm, 103-8 cm and
71-4 cm respectively. For a 5% error in the estimation of mean rainfall,

find the additional number of raingauges needed. 10

(d) T I HIZUT FH YN S, wehl = CBOD 1000 mg/L 2, 38 2 o7 drex wfy
HHUE T Y U e H Srer S @ | 7 8 7 e wi e i @ & 7w o 2 3k
U fdyare s CBOD 10 mg/L ® | afe SIffsean ot 1uish 0-1 wfifew 8, <
mmw%ﬁwﬁz%aﬁasaﬁ(ommaﬁrﬁwﬁzﬁm%
2owwﬁ%waﬁrw030Daﬂr5ﬁa@ﬂa0B0Daﬁmaﬁml(qaﬁsm
T 10 foRet/fe wrr i)

A high strength wastewater having an ultimate CBOD of 1000 mg/L is
discharged to a river at a rate of 2 m3/s. The river has an upstream
ultimate CBOD of 10 mg/L and is flowing at a rate of 8 m3/s. Assuming a
reaction rate coefficient of 0-1/day, calculate the ultimate CBOD and
5-day CBOD of the river water just after the mixing point of the
wastewater (at 0 km) and 20 km downstream from the mixing point.
(Assume the velocity of river = 10 km/day) 10
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() ¥« H ufq =afk i & 7 =T gHI & ? 3@ FA Pl o smar @ 2
Ife Sta1 i oftea 3fis i 135 <fter wfa saf afafen ?, @ Ffofaa = fuifa
$ifs |
(i) et st Afeehan ek |,

(ii) STer shi Tfereha drHTiees 9im;
(iii) STeT ) fersham wTfies O
(iv) et st Afereham gfe ser 47 |

What do you understand by ‘per capita demand’ of water ? How is it
determined ?

If average daily water demand is 135 litres per capita per day,
determine the following :

(i) Maximum daily demand of water;
(ii)) Maximum weekly demand of water;
(ii1) Maximum monthly demand of water;

(iv) Maximum hourly demand of water. 10

Q6. (a) U TAATR! W sl SATEAT hiST | FTHTT Teiehi hl A Teh HUNEE STorarel & d
T U o e (Q) % for =Tk s hifSr |
Ife Jearet T H grErn, K = 1074 #ier ufa dve, vy o i s,
R = 500 Hiet, U i BT, r = 5-0 Hiew, g Toramel &R 7w, H = 30 Hex
R U o g+ Bl TR, h = 10 Hi #, T STitad e g ik |

Explain an aquifer. Deduce the expression for discharge (Q) through a
well in an unconfined aquifer taking usual symbols.

If the permeability of the aquifer, K = 104 m/s, radius of drawdown
curve, R = 500 m, radius of well, r = 5-0 m, total aquifer thickness,
H = 30 m and depth of water in well, h = 10 m, find the steady
discharge. 20

(b) T FAEHR Fa fagor G, e o #ife fryew @m @, % s @ =
3R TEE) @ T AT, R 10 x 108 Sfter wfa feT % St A yeiee ik
45 TV & TG AT STeh T o fore ifirepfeqd fram ST 81 450 s~ 1t
Torsror dfteraT (G) Y 98 S o I 3trases sifth ot mromr ot hifsw |
STt sht ST = 0-89 x 103 N.s/m? 3T STet i TeUs T S % SATH T ST

2 : 1 99 ifeg |
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Determine the size (i.e., diameter and depth) of a circular rapid
mixing tank having a mechanical mixer, which is to be designed for
treatment of water flow of 10 x 108 litres per day and for mean hydraulic
detention time of 45 seconds. Also, calculate the power required to
achieve a mixing intensity (G) of 450 s—1.

Assume viscosity of water = 0-89 x 103 N.s/m2 and depth of water to
diameter of tank ratio of 2 : 1.

(i) UfTE y&uT & “5 T T SR 741 & 2 3 TN & qorwrait oh yefer
TS A & ? WE # e AR |
What is the “5 R’s” concept in waste management ? How do they
contribute to managing the ill-effects of waste ? Briefly explain.

(i) T 8901 T Tt 3T § 4 7 i FH0E NO, fehetar 8 | afg amwg i wfa
U10=5nﬁayﬁf@awg%3ﬂtmwﬁa‘n’ww%a}mmﬁ
2-0 foreft & it o & NO,, gigar st aefieror fafiaw | &t worer & 2-0 Rreft
G S T 3R S & 50 Hiew S stRrekaw NO, |igar 1 8t 2 D’ 5o
%wﬁa%maﬁaﬁzomaﬁaﬁ@mﬁﬁmﬁ)wm
TN oy = 150 M AR o, = 50 Hiet um i |

A dumpsite fire emits 4 g/s of N O,. Write an equation of N O,
concentration at 2:0 km downwind from the dumpsite if the w1nd
speed U;y = 5 m/s and its stability is ‘D’ type. What would be the
maximum NO, concentration at 2-0 km from the dumpsite at the
ground and also at 50 m above ground ? Assume diffusion
coefficients 0, = 150 m and o, = 50 m at the downwind distance of
2:0 km from the source for ‘D’ type stability.

60 Ft =1 (D) dTet Hat H 0-4 TETE (AR AR TEE /D = 0-4) W uF
JETAT W 39 qLE ¥ Jarfed e 8 R soﬁtﬁuﬁr@wg%éwwcrﬁmmm *
T T 37uHTSH ot Hife it forar o |
qgfn%uiaﬁtwmqranwwmméﬁaﬁtﬁwmﬁaﬁﬁaﬁﬁ
ST | Af Tt Ui (N) = 0-015 1 7 YaTe it wvft et o aw o
STHFATE |

A sewer having a 60 cm diameter (D) is required to flow at 0-4 depth
(i.e., a proportional depth d/D = 0-4) on a grade ensuring a degree of

self-cleansing equivalent to that obtained at full depth at a velocity of
80 cm/s.

Determine the required grade, associated velocities and discharges at
full depth and 0-4 depth. The value of Manning’s rugosity coefficient
(N) = 0-015 may be taken same at all depths of flow.

PHKM-B-CVL 12
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(b)  T=Afafaa it s fifse

(i) GTet STeRiEt W (o)
(i) farfere gmor

(iii) @I TR

(iv) ORETRIT oTish

(v) i o1 fm

Explain the following :

(i) Aquitard

(i) Specific retention
(iii) Storage coefficient
(iv) Coefficient of permeability

(v) Darcy’s Law

© () f=fafea fam & guie mo yrfie sta & o, @ Hifve -
I g s foeg qee o
I e % foeg qeam ores

i T, —>6m <
R
A
2im
i 20 m

W
R S o

6 m-je—15 m-3)

frafefaa erferet w1 suT e -

=070, ye = 24 forelt =g uf o Hfiex
Yy = 10 Tt =g ufer = fiex
q = 1400 ferelt =g wf &t wftex
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For the gravity dam shown in the following figure, determine
I Factor of safety against sliding
II.  Factor of safety against overturning 8

AT

k-6 m->k—15 m—

Take the following data :
u=0-70, v, = 24 kN/m3
Yy = 10 kKN/m3

q = 1400 kN/m?

(i) i (S 3R Seer i =arean AR | 17 T FR Tews i 30 T A1 AN
Fafr It 2200 ¥R T HY =T % fou feiw (emseeie) F sAEwEw
T e T R 2 :

Explain duty and delta. What is the discharge capacity required of
the outlet to irrigate 2200 ha of sugarcane having a Kor depth of
17 em and a Kor period of 30 days ? 7

Q8. (a) () el a1 HTE T 1 & 2 WIe A1E o foa geeht W @ @ 2 Feetea stiehet
T IO A B S ok T fRrgTe g O i o et bt Afirehedr T
ot ST e, Q = 15 B it wid deve
ST =T |1E VT, f = 1-0
Wﬁw@-uaw:%H:lV

What is Lacey’s Silt Factor ? What is its value for standard silt ?
Design an earthen canal using Lacey’s silt theory with the following
data : :

Full supply discharge, Q = 15 m3/s
Lacey’s silt factor, f = 1-0
Canal side-slope = % H:1V 10

PHKM-B-CVL 14
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(i) 3Iecod 7 ¢ ? Fraferfaa afet # forer wohr 3 3eceta e fFu o € 2
() HTEST-ANT e
(i) TR (FTATTE) sATer
(iii) ENrpe =Y
(iv) fe=am
Th Y9T-chshic 1Y T -0 ot 1 A & 2 3 9 foheel af ot b foreqa
e ST |

What are spillways ? Which type of spillways are provided in the
following dams ?

(i) Bhakra-Nangal Dam

(ii) Ramganga (Kalagarh) Dam
(iii) Hirakud Dam

(iv) Rihand Dam

What forces act on a mass-concrete dam ? Explain any two of these
forces in detail. 10

(b) U BEETE # 100 AR 3 FIC I R ST aTeY ST Aftes o i Rt
fuifa AifSe | Aftesw 3 i fomnd srawmes, sfaus e ot o/ Yer #
FEFAATA P THEING HH B GHT S IR | HolSel HT 9
240 e afq e aAT ST ESRaT 2 |
frferfaa stfsret w1 sui Hifvw
~ T 10 et ufa fie siitenan yare 3 fore stavass aaw 9% = 0-92 et
—  3{JETET ¢ W U T ST RS = 0-3 HieX
— 3T qehicl (ShIaTS) = 0-3 Hie
— U Y= GRAT o fAT 3Taveaes &mdr = 0-032 59 Hevte
— ol Srees % AT STTawrs &9t = 0-0002 5 Heysafn/fT
— A AR (FEHTE) F T = 9§t An

2 %ﬁmﬁﬁwﬁaﬁww(%) -25

Determine the dimensions of a rectanguiar septic tank serving
100 persons in a hostel. The dimensions of the septic tank must be able
to accommodate sedimentation, sludge digestion and sludge storage
functionalities. The peak discharge of sewage can be considered as
240 litres per minute.
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Use the following data :

—  Surface area required for every 10 litres per minute of
peak flow = 0-92 m?

—  Water depth required in the sedimentation tank = 0-3 m

—  Freeboard required = 0-3 m

—  Capacity required for sludge digestion process = 0-032 m3/capita
—  Capacity required for digested sludge = 0-0002 m3/capita/day

—  Sludge withdrawal (cleaning) frequency = once in a year

—  Length to width of tank ratio (%) =25 15

(¢) o7 % YINeM 3 foTU UehET X 3 Ueh Teh (ftheet) HTE & §9 § SUF1T foram STTat
2 1% % %1 0-6 Tt =am % & SRt STTBTa TOT (¢) 0-85 @ 3 ATufa T
(G) 2-67 B | W (G&) 0-65 Hiet el ¥ ST 3Hehl TLyraT (n) 045 ® | fheet Hrezm
<t 5fere wfqeTar (Tegiforsh sshars) g 0-75 T HEar (M) T3 foreariea foram ST
2 | Ty wfuTEe 3, gRom Rredia Teug @i i aem & 8N T 3|
! 1 HIIT |
Iua 3 fore fafafag sttee (22 wF i :

g = 9-81 m/s?

S T I (p) = 998-2 kg/m3

ST 31 FIFET (1) = 1-002 x 103 N.s/m?

Uniform sand is used as a filter medium to treat the water. The sand
grains are 0-6 mm in diameter with a shape factor (¢) of 0-85 and specific
gravity (G) of 2:67. The bed is 0-65 m deep with a porosity (n) of 0-45.
The filter medium is to be expanded to a porosity (n,) of 0-75 by
hydraulic backwash. Determine the required backwash velocity,
resulting expanded depth and loss through the expanded medium.

Assume the following data for use :

g = 9-81 m/s?

Density of water (p) = 998-2 kg/m3

Viscosity of water (p) = 1-002 x 103 N.s/m? 15
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