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SECTION A. (75 Marks)

CE-Thig question consists of TWENTY FIVE
suleguestions(].0-1 25) of ORE mark each. Bor ach
ol these sub-questions four pessitble snswers
CAL B, Ot I¥ are piven, ool of which OMNLYOWE i

AOETTL,

1.1, Figen values of the allving mairis are ['I -1.|]

W 3and -§
61 =dand -5

H -Tamds
N Jand 5
1.2 The value of the (oiowing deflindte irtegral b

I pade

Cp 1wrmaz

N 2 o2
L ) n 2

L3, The folion g fussition has o local mimiora at which
walus i x

Axt= 3vE-gt
“ - o &
fs 13
B 13 “-y3
14, For the loading given in ke Nguse beiow, hwo

statements ([ and 0) are made
w
A

nT >

I Memier AB carries shear force and bending
[

L MemberBC carvies axiab load and shesr lgese.

Wihich of the following is L 7

{a) Statemend | s rrue bt e iale

%) Seateenend | by fadse but 1 is true

1y Bodhssstesenss Land 11 are trae

[ Both statemenis ] amd L] are fxlse

L3 Besd ihe [5encmg o stalements
I Mansmuen sirgin o comicte at the ombenmos)

rarrTeEshoT [Heee m e Lo e (LR oy tetrlirng

Il The masomuem counpvssive sirsin i doncroke n
ozl campression s Liken as (002

Keeging the prenmions of 1S 4562000 on lima sime

design in mind, whichof ke Tollorwimng i bme?

1) Seasermiml | biue bt [ s fabee

) Stwtement | = e b g s nas

{c% Both stabeswenis Lared |} ane irue

Id} Pothsatement basal 11 are False

L6, Ay pir hee prigisioms of 1S 456-2008, the (s berm)
misdulug of elesticity of M23 grade conceete
(i et} omn b pdsumed ba be
(o} 25000 B aRsce
e} SO [ 36000

1.7, The shear medufus (5, medolus ot alstioty (Ehand
the Poisgn's rallio {+] of 2 matenal are related as,

Wl G=EANLl B E=GA2N -l
e D=ES2=v]] G GeE/2w-11

18 When designing sleel structanes, one must iR
That bescl buck lieg b webss does nof ke place, This
eheck miay ro be very crilical wher usieg rolled steel
secthans besause
16 Cmakiy egitrol at the time of emanudaceare of

nalbesd st s 5 veny good
i Wb depths availalbe ane small
il Wl sliferees are lic-busilt in relled sections

Tg iy Depih to thickness ralios {of the welh are

apparopalely adped

1A An PSMT S0 i used a5 o beddn in A mislseney

poratrictin. Fron the viewpoing of strev aral design,
it car b pemssdered b be lalgraily restriesd when,
{#l the tersion fange is ‘laberally restained”

B} the coampression Maage s Taberally restraid’
[ the ek is adequanely stifiened

ey i comditions in A ) and (L) ave et



L2 (hana fvvns 1 sheve anabysis comdocied an 3 goem
el o4 sl stsannd it 675 o e partiches
psrand thrningh TS micron 15 mheve Th ligid Bmi
st bt ) ool e Ty Sract ey i omirad B e
iamd VL perrenis nespeeinaty. The group symbel

o that gervin sl g pes 149 1T [N
CT sl
wi 411 Wil
111 The aves] satios af fbe dumsesl, lontest and Lhe

natural stabes of & sored deposis an: 0.3, [ aould k4,
o Livisly . e reladive demsity =l Ehe dop=sil

W M [ Mh%%

b RS lif) 2%%
102 Ve irslhumemgg dlata were obained frem aliquad lm

lesl concduncted o & poil sample.

|mumber iblows 17 2@ 15 W M

Ivvator convent (460 63.8 611 BIS &0E 805

Thie liguid lienit of the sodl 1=

o B30 v

Wl bl [T

1.1% The specilc gravity ard insiou void ratio of a soil
deposit are 2 71 sad 065 pespectivaly. The value ol
the ¢rical hydrawlc gradient is
tap 032 LR
i 0y} ) 045

LW, The observed value of the standard pone iration
numiser (M1 at 10m depth of a silly sard deposil s
13 The umit welgkt of the satl is 16 LN/ m"
The M vahee atior mrmﬁnﬂ_rnrl}n prrmtcnlilruﬁ
will e

12

wl 4

W 13
i) 18

1.8, The fuerce *F' required ai equilisrium on the
emma-cy lndrical faie s below is

i wAikb
] IRETRN

B CLUBN
&y neme al the above

1B Vo iy distrivudion ima bounsdary laver Fow over
a plate is given by
g dwfu ) = Ly
where = w)/é v mthe dslarce messund rormal
lu i plabe, & 15 (ke boamdary layar Lhic ness; amd
i e maxismein velaciy at g e B T e shear
abream £ st an ke plate i gisen by
1= K9G
wihent, s the dvmamic viseemity af the Mo,
Lahoes the value of
i 0
fch 15

1 |

i rami af e st

L7, A B-nodar Lineg Hydrograph (UH] of 3 calchanenit is
triangular in shape with a tolsl Bre baseof % hns

and b preak discharge of 18 0S5, Thi died of the
eatchmens{in sq. ki lis

g 13
[
i) ix
it Suifickent mbormation not available
L1B. When ihere is an increase in He atmosphenic
pressure, the water level i a well penetrating i 2
comfined aquifer
o) ircvRdses
i decreases
! may mcrease or decreass deperding on e
rature of the aguider
Id) does rot urdergo any dranpe
LIS I a domestic wastewatir samphs, CO0 and BOD
wne wneabured, Generally which of the following
stalgenierd s troe for their relative magndtude?
{a} OO =BOD oy OO0 = 300
) O < BOD i) Mothing can be said
130 In disindection, which of the lollowing lorms of
chborine is muost effective in kaling, the pathogenk

hackena’
=) Cl [ oCl
ik NHCI 1) HOC

1.21. A Trekling filler is desigred o remove
dop Seitlezize Saolids
iy Cudigidal Sokids
v Dissalved Owganic Matser
Aifl Mane ol the aborg |
122, I il wiabes, hardiebis i6 mainly caused by
Hnp e anad Wip* (¥} Ca* amd Fe™
e} e anwd I} Ca* and Mg™
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LN, Wilamen i derivod fram
Gk dewiruciive dastiilaieea of coal tar
B} deseructive elikillatvs of pefrolcam
W3 feactional destLion of petrokeuen
) matumally eccurTiag ares
LM Uﬂﬁ'\l‘l Isars i ramcrele pavemiend ane plicead
191 " adony, Lhe divectian of Iralfic
kit porpendicular o the disetion of il
1514 alerag 457 bo the direciaon of fralle
4N can be plaeed alteg any dirccteon

Lak Swlppmg, smght distmnee and Trictional co-clficionts
ane

ir) directly proporiional o cach olber

{0 vverrely proportsonal io esch other

trh usmnelaned

LAy gither directly o rermely promortonal tosach

ellir depending on the natwre of pavenrend

CE2 This fuestion corsists of TWENTY FIVE

wiilbsesmtiong {1 1 —3.15) of TWO marks sach

Far vach ol these sulb-gueslions four possible

anewers (A, B, C and D] ane given, ol of which

anly eme is correct. Amguwer aach sulb-cuesiion by

darkening the appropriate bubble on fhe

CAIECTIVE RESPORSE SHEET (DRS) using » sodt

HB percil. Do not uss the ORS lor any rough work.

Yow may wso the Ancwer Boos ko any nogh wark,

i needed.

L) The value of the following improper inegral
!
s | ¥ing
[ B
fal 174 o
feh <174 ol

The directanmal derivatzve ol the followang fewiion
at{l, 2) i thee isection of (4 + 3 I
Raal = 2k
{a] 4/5 ™ 4
ir) 2¢5 (T |

The Lapkace Trmnsdymm of @ ftkewiog funtfon s
aint Frrios 0 £ o
=
Dror F»=

o L localle>0 () ﬁr i allscx

1+3

1 +8™ . -

— i o 4
5] gt f.wadu-lk-.f!- el forall g =10

2 The im0 Hee lellewng spqueneg cx i - o
LR

i

o -
A weel beam (with a consiars 1 and span Ly s
Honed 3 e s @i Ciorien 8 unlnermiy dedripued
frsad v kNl wihich = gradually incecased 1l
e Beam reaches ihy stage of plasic solllapse
iretlier B I ?ﬂlwhg!mum].hwrrrdn','lrhbur
skl span, whicls ol (he kelbinwing s l5ee,

[TIITD

L e s

wa

w =

8

'\"; Syt

&
ey

im0 ibenges anetnemed 28 A, Band © dogroteer.
M Hnges arc foomed a5 B and thes ol A end ©
sogether

ch IH:mwfauu-lunh\dtw&zr:dm
al

{d} IHinges are boemad 3 A 2red O ondy

As pur the provisions of 15 §36-200, in the lma

state athod Bos design ol berams, the lirating vl

o the depih of reviTal axis ina renboed conerebe

beam of efiective depsh'd is given as

(ai 0.53d

[ EED ]

oy Qdéd

i) amy of the sbove depervling on thie delluner
“promles of yhe!

7. FsA W= 100 Mmm (Cross sectional aces = 1958
) sorves 23 Iensike mensker, This angle is wielded
b a guesc: plake abimp A and B appeopriately as
i, M:mh)ﬂnummmmzﬂ:ﬂ (1]
bar 260 I /i Ehe tenglle strength of this eaember
o D bk |0 e 2ppraximately,

I A
i A WD w100 G

! e Pl

i MEN
4fh ATSEM



S A TEds 1 e (Crosy asctional arca

= 1t et B v ol abostye, A ol B {Refe i digure
Foar qgrestiony 2.7, sich thal the fengshs of Hhe weld
shung A aed Boare | aval L nespeciively. Which of
sher Sellgaving s 2 pasaildly accoptabie commbimtion
o | anaf |,

b | =oft nemoang b = 150 mm

9 1, = iS00 and | = slmm

w1 150 e and 1, = 13} mm
Gy Ary of fe above, depending or the siee of
Ehe wedd

Iy ihe propped cantilever beam canrying a
ureilua oy cistributed hiad of w S/, gsnwn in e
‘nlioswing figure, the reaction a2 e suppoei B &

- AT
-
E L]
}n—-
3
{a} :n.d_ i =8.n-l.
1 3
e :J-:uL ith ImL

210 An imfindte slope = bo be corstroced = o8 soil.

211,

The eliective stress strergih parameters of the ol
e "= Dand i @ 30° The seharaled anit weight of
the shope i 205N/ and the unal weighd of water
i IORN/m' Assanang that scepage is cecurting
parallel o the siope, the masiman slope angie far
& factor of sabely of 15 would be

{a} ECH¥ i 13p*
fci E3.4B* ] 147
it eifectine slress strength paranseters of a soll

are <= 10kFa and & = 30°, the shoar srength on
Pl wikhum e saurabed sl mas ok a poind where
the iofal normal stress (s 3kt and pane waler
presue & 150 kMa will be

(o) SO iy, (i PhEkPa

fe) 1018 k7 (e 06E kP

1L The time for o clay layer le achieve §5%

coratlidation i3 10 years. If the layer was half a5
thick. V0 times more permeable and 4 tEmes irare
compressible them the time thit woubd be requaned
1o achieve the yame degree af eomsolidation is

] 1 year 0 5 years
0 12 pears T} 16 years

LA, I o triaxial test carried ool on @ cbbgianiee sy

14

215,

sannple willv 3 oell presscre of 20 kP, (b by
vahie od applwd §lness ol B point of failure wy,
a0 kPa. The argle of internal [eiction of the s 5
i i 18

oy 25% [EH

In a falting head permaakilicy best the inlbis) hige
o 1.0m dropped bo 035 m im 3 hours, the dlamie
of the stamd pape being 5 mm The anil specimen
was 200 mm lang amd of 100 mm dlamerer
Thie coetiicient of permsabilicy of the sail is

([} 486 =10%m/e [ 48810 censs

ic] 488=10"cm/s 4f) SRE=10cm s

I & wed rectargular camal, the Froude namibser of
incamang flmy s 18 A hydrsulie pimp formes when
it meets the pod of water. The depth o flow afier
she jurnp lermation s 151 m Frowde mmkbes of
Elovar adter the: boyd ranlic jump is

[} 30 # o7
fe} 041 W) more of thaie

236, A pamp <af lift water at a discharge af 0.1 5m" s 1

217

a head of BB mmmlﬂluviuiﬂnmmbﬁwlj
fort tive pump is found to be (143, The parp ke
be installed at a locatich whene the Sammetric
pressun is #.H m of waler and e vapour pressuge
al water is 030 of water. The intake pipe iricsiee
boss i 040 . Usenyg the minimum value of NPSH
(Met Positive Suction Head], the masimue
albawable elevation above the Sump waler sarface
#t which the pusmp can be locased is

fa) 53 m " 820 m

[€} 550m [ meore of the abowe
During & &-hinst slonm, the rainfall infensily was
18 e/ hour on 3 catchumer| of ares 8.6 om®. The
maagurgd runolf vohime dusing this period was
1.56.000 m'. The total rainfall was lost due o
sabiliration, evaparation, amd trangpiration
{im conyhaonr} s

(2] D80

= oie

fch il

14} subficient ndormation not awallable

238, The rairdall on five successive days in o catchmers

wate measured 253, 8, 12,6, and 2 cms. 1 the podal
rumnadl at ihe outer irom the calehinent was 15 o
the valse of the 4 index {in s hour &

) 00

g 104

vy 153

() wabiiien mformation sl available



20 Acaral ws desipned msupph,.-llr Il‘ﬂplmllﬂrﬂl
vl P20 heehores b land growing, vice of 140 days
[mtese parriiad 1H\-’II‘IE a Debia of 134 cemg. © ihiz camal
waler is mmad Lo rnagate whest of base persod 120
s haiigg A Delin of 52 cm, the area (im Heclanes)
it can e irrigated is

fw) e
il 3

i 3508
1) mane of the above

230 For a waber freatment glant having a flow rate of
432y e, wihat I8 the reguired plan aten of a Type
1 seiting Lark bo Femove N o P pu.ﬂ'h‘]p- hm'mg
a setthag velacity of 011 om/feec 15

{7} Edm? L g
() 90m? iy 100m*
2.71. The theoretical oxygen demand of a 0000 maol/L
glucose solution is
{a) 180 mpL (b4 192 gL
fc} Mmg/L iy 96 mgsl

133, A wastewater sample has an initial BOD of
2idmg /L. The first order BOD decay coeliicient is
04 /day. The BOD consumed (in mg/L) in5 daysis
{4} 150 i 152
) 30 ) 5

L33, A can is mrave o 21 6 apeed of 72 kin e on @ road
Iaving 2% wpward gradient. The driver applics
brakes when e sees an obstroction. 10 his nee lion
il b 1.5 secongs, sssuming that thee co-efficient
of friction berween (he §vement and byre as 0,15,
cakculbate the distanoe trversed hednoe the car fimally

#ops.

i Mm

e} 4056 m
.24, Thw averape daily tealfic on a stretch of road s 400

coenarvrcial vehicles per lane per day. Desipn taffe

epesitions for 10 years when wehic's daags factor

=28 and tmfiic Bn:mih rate s 7%, ks

{1} 3.8 msa by 235 mea

(¢} 454 mza ) 14 msa

235, [t a concrcke pavement

(A} mefrperahire stress is wensile ab botom during
day Hime

{B) boad stress s compressive at bottom
(&} Bath the statement (A3 and (B) are correct
(B Staberment {A) &= correct anad (B) is wrong
ir) Seabernenit (B) i wrong and {A) is coomect
{dy Bolh statement (A) and (B} am incorrect

& 150m
idp 34m
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Tl secnion conssts of TWENTY question af five
ks sache Ary FIFTEEM cal of fthegd queslions
rerrl lailbe amewrred on the Answer Book peovided.

CE.3. A 2ok region mn the first ociant i§ bounded by the

co-ordmate plancs and the plane x + ¥ # £ = L
The dersity af the solid is plx.y) = 2 Calculake
e mease o the solud 5]

CEA.The fullowsmnp equat iom issometimes used 10 rodel
the papufation grewih
i h-:"I
—— al lm
pr ""[ 'K

wihere | M s he frogalation i tene @0 x 0 s growth
coeflicent arad K o 0 1 a constant. Gieen, at ¢ =0,

Mah, and D<M <K

&) Fwud an CAPFPaRE [[03 :hppopuhlhn wirdh Flrme.
[E4]

1 Wha! s Lhe pl;lpul:.l-.m'. a5t -woe? (]

4k Find a porstant © e [0.1] such thar the popuation
gt rabe =5 maxkmum ak M= kK. )

CES. A schematic seprezenzation of & P-M_ irleraction
diagram for the design of reinforced concrete
coluEwrs & given in the fallowing figare. Based on
the given diagram, answer e follvwing questions

1+l+1+])

) Whal do the painis A snd C physically signify?

(¥ Whal is the basic difference between the.
partons AB ang BCY

i) I bhe region BC why does the moment Capacily
of U cofumnn Increase even as the axial joad is
albsir being increased?

() Design codes often require (he deslgner to
Enjure _ad-rquarr strengin for a manimam
ecceniricity, How is sueh a provision
inciaperatid st the mieraction diagram?

CEEThe bobloreing 1
gure shows 3 simply supporbed
Beam carrying 2 unlformiy distribubed kad £y
of 10 kN/m, Assuming the beam bs have a
mml,p.lml:;"ﬂtllmm of 140 mmil) =#ime (1%
slrggs ul infi ima! elemren
LCindDathonn, A

lrr.m:I

CET.Give reasons for the fallowing 1 not more than %
s Lus;
31 A marimum permissible distance Brlwpen

lacings and battens in steel columns is wsyghy

&) It sometirmes preferable o haee aregual flampe
aeyghes with the longer legs Farinartal i 2 ploe
Rirder.

1] I bvear chrammeds sections roed b be usod a8 5 gmapl
column, they may be connected faceo Fage
rather than “hack to back’,

[d} 1 &5 sometimes preferred o have 2 smeall B
betwirr) e web ard the Nange platg in a olaw

{eb A maximum permilssible ‘outstznd may be
specified for flanges in budlt-up sections

CEAA 10 m leng prestressing bed & used to cast 4
[pretensicned) prestressed concrebe beas of 2.3 m
rach & sehematic represenzanon of the bed is gives
in the following Fgure. The continuous prestressng
reinforcesnent is pulled at fhe end “¥" af the bed
throwigh o distance of 20 mm 1o introduse the
recaized ‘prestress’, belore the concrele iscast. Adter
the concrele has kardened, the prestresaing
reinlarcement is ¢al al points A, B, £, D ard E
Asgduming that the prostress is introduced withon|
SLAITICETY, what is the b in prestress oo sooount
of elastic deformation of concrete. Assume
E_ =300,000M /mm*, Ee=20,000 M/mm? |, A of
prosiressing relnforcemend is S00mm’, size of
beams=200 mm [b) =206 mmih). 7]




CEAL bl thie chuagi

CE-1L. Soil has been

ictew i dlee Tomeriion diean
i Busbows gy dngrare be v of Bwn plates
Bk s 10 . W e e the load Factor I fap
pemniseal e sines m Ieiidivg oy 2/ 0o the :.qurr
v (0§ idalf

_%ﬂ s

CEILGive reasens for the following in ne moee ihan

20 weeds Y]

%4t A masimiam permdssible gistance between ties
m reinforced cotcrele columng is wsually
specifisl

(B} A conerete imix s oargeted bo give higher
vompretsive slrangth (han the H:qh-r-!d
chawactierli srenglh.

fcl h'll.-'lt']Imll!ﬂwM|pﬁanmfa;mghr!u.
beams. il i 3 requirescnd thal b macimom
straun inv The berakon reinforoemend in | he
darctiom a4 [alure 15 not e than 8 given value,

) in the cose of slabs running over supparts,
reindamoeeril feeds 1o be provided on the fop
i the neighiwearhoad of the supports.

{e} The: inad earrying capacity of an RC codumn
& ith approprizle elical semiboemsat cin he
taken 1o be slightly higher than that having
lakeral figs.

compacted in am errbankenent ot
balk demity of 215 Mg/ m' and a waber content
of 12%. The value of specilic gravily of soil solids
is 265 The water tabla i well below the
leundation level. Extmate the dry density, ool
ralia, degree of saturation and air condent of the
coenpached soll, {5k

CELL A retalring wall with o stratidied backdil] and a

ru.n.'furppr lozd i5 showm in the following fgune.
Lhrarw the earth pressure diagram detailing
values at the critical poinis, Also estimate the
resultant themst on the wall and its position.

CEILA gk of 1h ke ddliamatey = S gp, rEih

= b, ceaiae b o FEAMAEE = T arrangs ima
HUage pallern paasss ihrough o -.-¢2| ikl
[ihichonmi = 3 1eh ivirlying o colp elay depan
Ihickrese = S wabsizh 1o vonacudaling nder thin
NE Tl arad rests imoa skiff tidy shrata. Al the
sirdly are sirraied. The sl premeertiss of dillerent
sirals are .

| Typeol Bale Uml Weight ) Firongtn —_—
TER i Parimreters| & dhesion
L ksl &, Ferameter|u)
Ll ] & [ % | 8] om
SohChy | 17 o | o] aan
Bt caly [ 30 o I T

Estimate the ullimate lood caryirg capacivg 10 §
o e pile Eroup q

o i g
e TS
A ha
o ol wlap
e S g

CEI4A 3 mowide sliip furidadion = 1o be congsructed

an fha susface 07 a ailty soil wath ¢ =200, ¢ =T
ard p=16kM/m" The footing 15 subjected o a
verbcal load of 200 KM m run of wall al am
eccentricily of 025 m togetwr wilk a horizontal
Torew i S0 KNS moron of wall, Assuming that the
water lakile i well belaw the lsundation kevel,
estimate The ultimate bearing capasiiy of the
Foundaisn (3]

CE18. A Framcis turbine hes an inlet diameter of 2.5 @

anid an ool diamseter of 1.5m. The breadth al
thee bilacde is constand at .30 on. The rurmer nolates
at a speed of 300 rpm wilh & discharge of
180m'/s. Tow vares are radial at Bhe ket and
discharpe is radially outwards a1 the outles.
Calewlsle the angle of puide vane babe sl at the
ndet andd the plade angle atibe outlet, (]

CE.16. A 30-om cllaeneier pumping well starks bo pumg

water at 600 AM on & day at 2 rabe of 200 LAmin
from a confined agquifer (thickness=30m,
pormeabiiity=30 m/day, and shorage coelficanl
= G.005).Find out the siope of the hydrasle
gradieni ai 300 PM on the sami day betwveen the
bwo ohsereation wedls located at distamce of 50 @

and 100 m from U pumping well, respectively,
Assume the plezometric surface W Limear
Lnetvgim the fwha ohsprvation wells, [1L7]



CEIT, A and e (e oomdenifaihon paintg simg 2 i

1 3 vabchemenl of ARl S L, Ty Coraenlralnm
peunl A o |k o shicafin Gl R ratEim
et B The baee flaw i the mver each AR i
Tom'ie A S-heir rsindall evend ocers o thin
aatchnw? husing ra mfadl edensalive al 4 cm sl
Auring tha Tiest bour and T ews e disring Uhe
arcietsd hier. A J-hr DFLa) coscenicalion poant B
= gven baedaw

Timg (hrmrs) {;I NN B (5N (6] LETEL
ik A iy dm A= | 0| FS] RD Iﬁtllﬂl LAL 0 [

Campate i ardmales of Ibe Dowd Ined mgragh
At pemnerndelaom posnt A resalling fron the 2+hr
ramnfall peond, dAzpume geindex = 2om hour,

kluskingum rimalzg carsling K o= & o and
valh (LT3

CEAR A cufludabke commmushid afes 108 a dasigdielsy @

[3OM heveares. The intemsily af irrgsbion =
w-peavenl for Rabd and 80-percent for Kharif croge.
The el Larsaes for Babi and Kharil crapa are
T30 hafrmnws and 775 hadcumec, respocively,
Mhe=igrya bned canal having hydrawlically eilewens
trapeznidpd shope witly 2 H: IV side slopes and a
bed slope of 15000 Assame Hmmns ‘5 b0 b
4 153

CEA%A iy discharges wastewaler in a river. The

waslewater discharge hap a llow rate of
S0kt see, as wltinnale BOD of 49.2 mg/ L aond 190
of 16 mg/L. st upamreas from this discharge
the river has & flow of 50 m'/see, 8 O of
Fomg S Loaned D of femig L (Retier to the fallawing
figure). The reastation coslficsent af 1be siver is
2fday and (he BOD decay covificien) s
0.4 tday. The river Flow hes a canstan!
troms sechlon arda of 38" The satursted [0
corcenirabon of the river wialer may e sssnmed
R b B0 g L
(i Caleulate the DO of the streant 24 & poing 10

it downsiveam fram the discharge &)
Tk Ae wehacks puin bn the dowestream will e D0

b mipdmyuan? i)

Q= Sm'isg

BOD = Jmg/ L

DO, = &mg /L

B Pl

13, = 3m'feee
BNY w87 g
noy = Lhmg/lL

CEHL The ollrracing s a chiurinaison curee jor & wilps

smiEple

ik Explain what chiarine does in the rogiors &,
B, C andD? [hegy

b I vou are 1o dn.ip a chlormation tacility b
this waler, what minimum chlorine dose wal
yual choxrse?

CEIL A vehdlie B mandubverning 2 horimontal curve of

radius B with superebevation OF. Derive the
ovprassion fer mavisim speed Bevand which it
wounld overtam outward Il the eoefficient ol
fration belween the tyre and the pavemend i’
Find thit value of this speed il B = 250 m, 8 = 5°
=08, bow 1 moand b= 0.7 m [Refer o the
Toilowing figure). il

CE32. The specific gravisies and weighi [rroportions jor

aggregates and bilamen are o under for the
preparation ol Marshall moubds:

Weight [gm | Specilic Gravity
Aggregate] [55] 163
Appregalel [EET 151
Apmregaied | 3& | PR
Agmregale 4 150 143
Bitumen TT] -

— f-____.::"'
Waseis Diharge

The volume and weight of ang Marshall mould
was Tound (o be 475 e and 1100 gm. Assuming
abaouption of bitumen in aggregaes it zevp, find
(a) percentage air voids (V) o
(Bp tage bi by voleme [V, ] Y]
[} percentage and vaids in mineral aggregabes
{WMA) (n
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EXPLANATIONS
L i 1 [
1, g = — |t
Tom nTd
W1 o 45 &
= e | e jpeA0
20 [1 5 ]
o $, = 105 ar % =
1L L = ¢-a'tand § =
= 1+ (1500 ban 30
= OfhkPa 14 B
12 k= Cmy,
T.-'.:-.|!=E;Ii where, @ =
Aol A
& t= ] "y, =
& L =
i ol k.
and = _&.n'r'
ky k
2V Pk 'y
- (- R)R) -
" R J PERL PN
. 15 4,
s Ghor e L n
4 i 0
%
m Bl
b o mlpear ¥i
I = -
T T I T i e
-

1. Gen o, =600:=N - Rain =
Now o= aN,+2cNs "
wiwern cw 0

-
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