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SECTION A. (75 Marks)

sjuestion condists of TWEMNTY FIVE cih
aqucitions [1.1+-1.2%] of OMNE mark each. Tor gach of
these snbeaparslicnd lgur poasible answess (A, B, T
anad ¥ ane given, o4l of which anly cowe & eoirets
[Mim1=25)

. The number of boundary conditinns reguised i sohe

the dificrential squation ?—?4 ":'t =lis
dst oy

[ {0

o 4 uh 1

Wi E
. Walne of the integral 1= | cos” rde &
o

L
Limit af the fedlow g series as 5 approocies z®

a B v
x x ¥
Pz = g g o = e
M moT
p ] =
W w3
! r
¥ 3 1

Troe degoe of slakic iraleterminacy, M, ard the degree
of kinezmalic irdetenminscy, '\J._ ior the plane frame
showwn balow, assnming awal deformations o be
repligible, are piven by

foh M, =hand M, =11

M =Gard N, =i
B

e N =dard M, =6

i W = 4and N, =4

15. The beading moment (in «Nm umils} al Lhe

midespan locatlon X in the bes th cvwihangs
shomen belone is equal - i B R

I' N (FFEY
e X J;--"le
P
H—Itr—!-ll—ln—hld-ul-—t{-_ln—-q
oo i =10
e 1% {dy =20

L. léenbily the FALSE siatemer: rom (e ollowing,

perlaining io the effects dise o o lemperatuse rise AT
i the bar BEYalore in the plans truss ghawn belaw:

B e
Téemperarue fre 14
P ere——
& 2 =]

(o Mo reactions develop at supposts A ard 0
(& The bar BC will be subjec! fo a tensile foroe

() Thebar A wall be subject 1o compressive foree

() The bar BC will besibiect b2 4 teraibe force

1.7 Kdentify b comrect defleciion disgram correspondi=g,

to the boading in the plane framme shown below
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P 1

i {
LA, hbenkify the FALSE ststement from the foflawing.
peaLairing b Hoe muihods od mirpcieal analysis

) Wnfucnce lines o stress esaBarts o kants cin
e drawm wwing, hnler Broskt's Fre wigrhe

{i The Momend Distributon Metsad is a foroe
methed @il analysis, nol 2 displueserd merusd.

id The Priecipie of Yirisal Theplacomonts o be
g B stk a cornafatioe ol aqqualib o

[ The Sobsriite Framme Msthod @ ect applicabiles
2 Fmmes subjeris 1o significard sideaway,

14 Ideniafy gw FALSE staterrent from the (allowmng,
peathiring b thie desigrol concrete slmacLnes.

) The ssswmpisan o & bnear sgrain pealile i
Fhenume 5 made vibe of in warking shiess desi g,
brart 1 an s liimarte kil stase desgn

W Torswnal remearcement s not requirsd o be
provided a1 the comers of simply supporied
rectanguiar shabs_ if the comers ane free I
liftup

) Arectangular siab, whose lengsh rxceeds fwics

s wideh, abways behaves as & Fap way slab,
regardless of flw sppart conditions
The "o buliring:' concepd can be apylied ju
select the appropriate fendon profile in a
prestigiiod ooncrele beam sulbject 19 3 ghven
patiem of lowifs
1,10, Identify the cwast eflieient ms joind [wath doahle cees
plates] e pilabe n el frism the patlpms [plan
vt ghowiny below, e tom g 6 idenbacal
aplis wilh the samss b and pauge.
| i1

105,
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Thae feereig Iron slabemnonls 2o Fuacde wah pe
o diffizrent wand semples B ing, the same relptng
slonmie . aamiiiy 1 By ane TRUIE or FALSE

I, Pomrly graced samds will bavg losser Finction
enghe e Bhe ool gradisd sanda

I The paste e shee bae no milbienoe on the Fiche,
anghe o gand

i TRUE bui | is FALSE

o Bolb are FALSE statermernss
1 Hpih are TRUE stabenwersis.
b |is TRUE butiliz FALSE.

[r

-3

=

1AL The lellowing t=o stabemenls are sade with

referertor 10 Ihe cadcalation af met bearing Chpaciey

ail 2 Pty fm punee el wail G = 0 vging Tll'hghl’-

Iearimg capactiy theary. kdentily il'dwr areTRLE o

FALSE

| IIHIt‘m]l‘n!LﬂlnEWIdlhh:u"mIIm"ulﬂe
in earng capaciay.

N Ingrrase in depih of foandation will el in

hilghey beating capaciiy.

Betn stalensenis pre TRUE

Bol* pustements ane FALSE

1= TELE but 1 is FALSE

Bz EALSE Bun Il ik TRLUE

ESESX

LIE Tiwe widih srd depth of 3 footng are 2 and 15w

114

sespecinvely. The waber labie ai the sile = atadepth
ol 3 m pplear the gravnd level . The waber table
carreetsan Iaeor for the caloulabion of the bearing
caprraly of scil i
(} DHTS
[ DA2S

1,000
Wy 0.500
The wiud paic and specibic geavdy of a snil e (65
andd 2 T2 reapectively, The degeee of saharasion | in
peroet) cortisponding o wabee cordent of 0%
fr) 54 M e
b B3F (S

- WiTisespect 1o 3 ¢-p80il o an inFinibe shops, identily

it thae fodlow o tw o statements are TRUE o FALSE

L The stablesbope angie can be greaier ihan

1 The facter o safoty of the slope dorg ot depend
o the height af egil in the slope.

] Balhskibements are FALSE

(5 Vi TRUE but Il is FALSE

i} Tis FALSE b [ g TRLE

s Poth slalements are TRUE
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106 In 4 Rerrti ngaation, sied o pape lovw, cach berm
AP
1 Ererpy per amd weight
Il Ciergy e sl mans
1 Energy potunil volisne
i) Energy per unit fow lengl®

1,17- The ytage-diseharge relaton in 3 river dunng the
passage al Meod @ measared, I g, & U digchangs as
the shape when wakes surlace o fallng and o the

discharge at the same stape whan waler surfsc o
risinp, . then

gy,
H ouay
) g>q,

i 5'— = sanstant for all slages

118 soplethes are lines an s map teougs points having
equal depth of
e} Faintali # Infiltraban
4t Evapolsarspirationdd) Tedal ruralf

1.9 A linsar reservair isone in winch
& Storage varies linearky with tire
) Starsge varies linsarty with cuslaw rae
¥ Storspe varies linearly with inilow rate
b Starage varied livearly wich elevation

1,20 Aeration of water vz dory o resnove
1) Suspended lmpisibes
{6} Ui
(e Digsobved Salts
() Dimche Guses

121 The fallowing chermical is wsed for coagulation
np Amnmoruum Chlogide
i Aluminwam Chiorice
&) Alamirdem Salpkale
) Copper Sulphate

1,22, Thee wral inwinich both sedsmentatyon gnd digeshon
proceses of sludge take place sisultanecusty

i} SdmmingTank {0} 1ol Tank
i) Detritus Tank i Dhgestion Tank
1.73. The design vabue of latesal frictinn coefficient on
haghavayr is
[ 1.5 i 80
9 0as s

1.4, Cumibir on highway pavemen is provided io lake
aare of

i CentebugslForoe {6 Draknege.
Ieh Sght Dislapce DI Trackang

125, Tha e value of CBR %! requined for grarmler
suo-base a3 per Ministry oF Surisce Fransport

[WIOST ) specifcation s
a5 iy
& 15 i 20

CEL This quesiion cansists of Twendy Fore sab-gquestions
[21=-225} ol TWU marks eack For sach of thesp

sy fimar ot wlA, 5O anad By
are ‘.m,m:rnl'whm anlyane iscommeck.
(XE=kas)

52 1]
1 D!ilmmldtﬁ‘rrfdhwn.rﬁmarwnll g i'-]I
3

) 74 & -18
it 428 i +72
. 1
5 ‘l'hr-nhmrL.lWri'l‘umllwnlm w
=1
W Cie?) w =
- -y
St H =

23, Trw pohusion Sir fhe loliowing diflecesial equaticn
with beundary conditions wif =2 and y'(l) < -3m

1

] = #
[l y;%—"z & Sr-d (B ,-!1-‘-:-2 e 2

& i 3
2 Sr x
W yeg gl W periT sy

24, The product [PIGH of the fodlowing bea matnees
[Pl ard [l s

ln-[3 aafs 3]

w3 o 5 %
mm o (5 )
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5. P ewien vihics ol [ iy

TR AR FEl
WY P, A0

[TRAELEE.0
Wy {0 de BRAN

Pl frareer bylboss sPanes e heane siemenes Oh
C and OX, with ubeiirial kgl Bogeed (fewvaal
sy LT anbpoc] b s eabernal mansens B applied
a1 0 | il B8 Sl oormert el of Dending,
TR ALY M_._ Rl | that devolop A 0 in
il i b sl W CHLand O resprotivety,

& E.r_\'_“ S
”l EML. i3 comigtant fox

all thirer membsrs

anp (AR R R Ry

LR R KL URC Y RS P
LE I L R PR R

fef) 13T L AN

1Y, dendifv. e by bl erving, The correct valine of the
iy, moameni b LMo mpssd ab the died sned
A m e stsicaly debernvina e bearm shovn bebes |
veithianbermai binges 3 B and 7, when a ardlonmiy
b filnipaf S of DO RN Smos placed or all spans.
(Hink Shetching the indluence lire Jor M, o applviog
Ik Principde of Vintual Displacements makes fhwe
wileilie) gasy L

i = 2 3
& &

e R e e L

fnp =AM
ol

i =4)
Wl -4
T8 The oned sngumeind (im Lqu_-..|||l.!||I|;-|'ﬂr|p|:-ﬂ ifh Ehgs
roul level besintw i fhe Lieralle Inaded fraree hiirrny
below iwith all cohumne having iientical
CrEE-Serlioeis), accnncing 10 the an e Wirtluad
al Sumpditen analysis, is

74

15
m

il
hl

17}
]

k] ]

Lowsidiee T ikbenving fwes sialemsents nelyie -

rearlranogd ] e rge A aral |dn:r||l:|'u.h<1|;m ey,

are TRUE i PALSE

b Curtasiment of bars m the Bewisal onsion wng
N beams redugi the shear strength as by
vul=nfl sl

I When arectagalar calimn et e St b

Usasially eecenigie compressaon, the neutral s

will e pasalie] loUhe ressliard 2ue ol Berdum

Bt statemremie band 1l are THUL

Ssement | e TRUE. and Stabernent 1 s EALSE

Stapernent [ is FALSE, arel statesen L 1 s THLE

Gl Hab Sastemieits | asd 1 am FALSE

.18 Comsidar the bollowirg mwo sialemons elal=d e

L1

sirurtural sieel deslgn, and identsiv whetiaer the
ane TRUE o FALSE
L The Loler buckling boad of a slender sleci
codumn depends on the vl ssreagzhool sied
W Im the dosigr of Wéed columa, e @asirmm
apacing ol the lacing does mat depend om i
shenderness of (olvenn & a whale
Bothstabemenis Land 1 aze TRUE
thabemyiend | is TRUE, aid Stateenent 1lis FALSE
Scatprent s FALSE, and siaternent | ie THUE
Bt Statemente | and 1w FALSE

ldentily the twa FALSE stalemonts (rom ihe
lellpwing lous skatennis.

L The onsubidaton of sail hagaens dug o ihe
charpe i lukal stress.

I Whensiamdand Posctration Tests aze pesiarmod
in fimesaids bebow e water Lalle, the dilalics
L i Jpslid affer the pverbissden
SOl L s applied

L Ever clays
pPrvdmmicantly colamsive strength as compared
bl I tonal stk

cormnladated will  [ave

B Cunpaniionof soeks w die toex pubsiomof waker
€ Nail ™ &IV

Wl TdHi i g
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1032 The critcal =lip circle for 3 slope 15 showr below
along wiiih il sl praparhex

=y

s

The lergrth of the are o the ship eincle = 1% 6 1 and
e area of soil withén the slip circle i 82 /i The
radsus of the s eircles is 103 me The facioe of ey
! the dlip circle tnikare is nearly squal 5o

fak 145 % 123

[ ) 124

L1 The coefhcents of permeabiling of a sead inhorwontal

and vertical directeons are 348 and 15 mi'day
resperiively. The base length of a concrete dam
resting = Ihis sodl i 100 m. When the dlow il is
developed for this soil with 1:35 scaly baehor in the
vedbical direction, the reduaosd base length of e dam
|l

@) IAAm

# 4m
Ky H08m
@l 543m

LA plate lad test was condacted in sard on a

A ey diarneter phate, IF the plate seitbement was 5
mmn al @ pressane of 100 kMa, (he ssilement
{im e} of & Sin = B reclangular focding at the same

pressune will be

la} 4
B 1ar

My 184 L
wis,

.15, Idenlify thie rws TRUE stat=ments from the follcrwdig

four statemints. !

L Megative skun inction is kigher on floacing piles
than or enc bearing piles. ]

0. Al ccher things being fiv same i footings on
sand, the fonting, with smalber width will have
(et sl tlemeent ar the same ret PreEEUTE,

NL The voad rakio of sobls s always liss than 10

¥, For dedermining the depth ol embedment of
anchored sheel pales, nel moemend 34 e anchor
elevation is sel o zezo.

ad I&iv 4 I&I
ch MaDv i DIl
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L6 A A% o lengih of sies] od with relative deruity ol

7.

L18,

TA b sutmenged in a twg layer fluic, The bokiny
layer i mevcury and |he op layer b water,
The: heglil aof oy suieface of s s st thee liguict
nderiasce mem’ i
Wi H2y
Wt Tihs

b Az
i Tag

- T direct rural] hydiograph of a storm sbtained

freen a cabchment & mangubar in shape and has &
base peried of 83 hours The puck fow rase i
Mim'fsex and catchmend ares is 854 hm?
The rainfail eecess that has resalied the above
hydrograph is

W) Fem
& Wem

Wy Bpm

i) 16 gm

A Fatled woas sapolied waber from an Emgaticn lank
al & rate of 120 Lit/gee to irmigate an ares of
2.5 hectares. The duration of irnigation & 8 hoars,
B was fourd that the actual defivery ab the Feld,
winlch i absoul 4 km from, the tank, was 100 lit/sec.
The ranc] loae in Eve Febd wd setimabed as B0 m?,
The application etfrieney in thiz situation is

) 6%
¥l Tate

B} 72%
T ) B0

. A brapezcadal channel with setham width of 3es and

side shope of [V:1.9H carrles a digchnrge of
B. 0"/ sec wikh e flow depthal 1 5m. The Froude
Ausnber af the flow is
fah 0064
ey 0.265

¥ B2
i) 0528

120 [ a 1550 model of 3 spilheay, the deschange was

anm.

measured 1o b 0.3mY s The cossesponding

pratotype dischange inm®faer
W 20 {& 150
W) 1080 W) 53030

|Fl}lmﬂmﬂwmklm—'1.lﬂdhmm
Fabe comstant | 1ot base 'e] al 2P0 20035/ day,
theultimate BOD inmg/L. i

95 i IBLS

i 212% ) 305
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2.3 The Ua comeenlmatuon amd Mg" comtm zahon of &
wnter siiple ane Doeg il and 30 nsg¥ 1 as their
jna sespatively. T toial hardress of thes wales
copaqibe in werreg ol C200, inmgslitim apprrasmately
il
wi 130

ity 100
W) 7
(=1 1)

2334 pmwr has am custing horigomtal Tew
acdementation lak with an overflow rate af 17m'
day e, and il m desivaliie o renowe particles that
hater settling velnoiry of G wan.‘sec, Assuning the

vww.freshersnow.com/

1.4 valley curee has 3 descerding graduer of |

40 efowed by an ascending gradientof I insg 1,
lemgihol the valley curve nequsred o 2 desipn spemy

ol B e haar boe onenibar ¢ omdiion =
0 1% m
s OlEm

¥l Hm
[EH

.28, The radius of relatives stilfness for @ 30 om kg

slab with E= 3=10° kp/om® and powsson’s rakin
= L5 resting or & subgrade having moduls
of Skgfom®is

uank mar eal Wt imerlalinn dank, the peroemtage ), Hcmn
of prrickes remoeval s appriired ely il b i Bltcen
W ey 12Dem
o ) 320em
Wy T
iy S

SECTION B. {75 Marks)

This sex e codmists of TWENTY question of FIVE CES:The figane belny shawe s cable-sapperted cantierer
narks zach. Any FIFTEEN gut of these questions hearr of span L subject o a conceniratod bad P o
e jobe anewiered wid=spran.

i Express v bl o, msmend Bijx) af anvy sechon
of the beam AR Indcaied ata distance x irom e

CEX A car havirg, a mass mis rawwiling al & consians £ :
velcrty ol v A biree £ O the engine (& shit afé, Tfnbdﬂd"""'m“hl"“dhﬂhhn-ﬁ:

At hat e ressiarse bothe miokan of the car
= paapeational 1o the sqizane al Lhe instanrangous
iyl find v as a function of he distence
Teavelbdiup ibler e epging (8 shistt oliby sty up
thee afiticeential equation using the Mew on's
ity {50

1152575}

i Applying the Theorom of Least Work, derivean

eapression for T In levmid of P assuding
m

F..t-"—l_:- Comsider anly the flexural sieain

ety it the beam and ik s shram energp

CLADhernuing 1 volwme of (e L Peelang |
e ngalar inthecable, i

parailelepiped which can be inscribed in a
witdspihere of radive 0 shown below using the
miaime principhe of calev s, L]
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sultiort i einchvma r atiomat shp B, = 000 radign
an the dized end A Applving  tke
spraleflotion pethod of analysis, dolermine he
slape B, ol B (aven that the flesural ngdiny
EE = 25000 khine” andd span L = S, determene the
erdl Aicenantilin kN umils] in the men spars. the
draw b e inyg, menent diagram.

_}:2_ ! }_“" __ﬂ‘jru

CET The plam of o reiniooced concrete calusn seclion,

anad 1he disinbinen & it & e ultmate Ll
skabe ane shovewn beloar. The concrete s of MIC grade
v The &l el al Fl.'!"l"‘s:ldr. Allsor ot e barlrer,
[ew envndonoe, arz he Cinmrele CompIesS i Siess
Tahimck amed ghie desapgn shress-stcain ourve loe Fe 250,
wilhall notations as per i 454 | grore the reducton
T roncrete area due b the embedded seel.

L

&
b —r *; i, an 5_
s

t -" LT 11m-|h
g T =

b—“—‘f P ik

T Pl 8 p2raTrn ure ft Tie 30

) Detormibng the ullimale asial compression
capacity I' [in ki wndis) &1
1] Delermiee the coreaponding rocenteicily & {n
pamn umita) of ading , with respect 1o the
cenbroidal aviaat the olhmate hmitstale. 2

CEE Thee Boctive spans Sor.a sien pl ore-way slab syster,

wilh an overharg, are indwated in the Sguse Beiow
Tive specified wltimale drign oo oo the slab pre 60
Tl e amad 4500 o dlieaed loadis and Lve lowds
mespectively considermyg the poasibility of live loads
not pecurring simultanecusly on both spans,
delermine the eadmum spacieg (I mm upis) of
Serm s Lars pegui e &8 haothoomn rew Reorsrd
in the span AB, assurming an effective depth of 125
e, s e WO conoete aned Fe 413 steel [&]]

vww.freshersnow.com/

CESThe hvo-span oonfinems beam shows below

. b
E‘ :’r
I-I——4«n _i_hh_.q

CES. With reference o the plang icame (poital wiltk

mverhanging beam) shown babow, shetch four
prosible Failire meckaniume. clrarly rrmt.-ul Phy
plsse mnpe lovstions arad svode of feliee o ocac
vagn. For the cose of e rommbined siushin sm!,
derrve an eopression {0 ihe ol lnsd W in
v ol e plasbc peem et caparity W {aemsmed
Tz bt cmatank i all sect s amd the d:;uml:-.'r L

L]
w Tiotal Lasst W
T Iy
I: H, comslasl
i =

CE.18 The refevant criss-sertxmnal detalls of a pmgoued

bearn cosnpEisng 3 semmednic eectien and &
channal seckion {wilh weldied comnections ),
penposed lora sleel ganiry givder, ane given below

{all demensians o mml.

i Lo
aavar @l of chanrs
Ul st g § 10T
e A =61 mm® 4 R RD

L50A2R 50" mm'
A0t

]
¥
1

s

— L-sxlin [T
Aw LBAES mmd iy = TR me
T Topgp = L EE D10
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i Ptemmune shedrpibd e commsdal purs y and

e s momnets of area, | asd | ol e
camipanind seoin Fov cempuibiag 1. uwiide
he il contribuiten of the charael seelion, hid
iy e tegp Flaryge af the Tdecteon ']
il E et the masinusm compres it e siressilmi
devwlinpes o 1 0 cormee lakion of scednml o

a verbeal berding moment afl 5500 kMm,
crisbingd witha horisonial bending momeal of
10N m 2

CE114a) For wiat iope of soils would vou ese falling

eac and constard head permeabifily hesls o
desermire U coeiticien s of peomeatikty (1)

1 Derive the bosmmala b0 estimale The eoelfewnt of
pesmacakiliny Ircm falfayg b peeeeneability lest
13

e} Mstimaee the flow guankiny (in Eires per second)
thrawgh the amil in the pipe shown below.
The pressure hesds at ho lpcations are shown
i the figure. The indermal diame ter af the pape &
| m and the coeficient of permeability of soil =

1 VFhen e it
“T -.Flﬁm
{}'I‘Sm,_ !....{].Mm‘uh.

CEIZiap Rederring 1o conselidoted-undrained (C-U)
Irigial comprossion sests, sketch the 1o2al sisess.
and the cormespanclang elfeclive siress Maohr
cemcles along with the faikuze ervolopes for (he
Todinwring sails.

b nosmally consaleated cliys
(il over consclidated clays
Clearky muark the 1etal siress and the effective
:_I:ns shear airenglh parametens on he
Eigures. With respect i the tlopa atsbility
analysis of eembankments, whes are the toeal
and efiective siress parameters wseg, [E]]
(MA C-U brisscial erenpression test was performed
ansatusated sand al a cell pressume od 100 k74,
The ullimate devisior sfress was 350 kPa and
that proe Pressure i the peak siress was — 40
ki’s (sueticn). Extimate the Lot and efiect e
Biress shear i rength parimeders. L[Fi]

J T
FEFEFTT

CEAZA coneprle gravely tvpe relanang wall, showsy
b, pelaines granlar soil hawing a frciion angle
of 5% and drv ard dibwraled unit weighls of 1
kb matmnd 20kM S, The urnhweiglds ol corereig
and walgr are 24 kNimd and 10 kMgt
roeapectively. The Fricison Lactes af the base of ihe
watl agsinsi lateral shdmg s 047 Caloulae vhe
follewing quaniities for the retaining wall.

I Factoe of sabety apgainal lateral sliding,
{)  Fartor of salety against overturning, and

imp Beamng pressure on fmindaticn s0il usng
Meyrrhodls method. (K]

fm
A

_Tli__;_ wiker oy

:[
1]

I.m.....

CE.14. A groupof 16 fjles (4 ineach row) was installed in

a layered elay aoil deposit shown below. The
diaeneter of each pile 1« 500 mm and their cfc
distarge i 1m. The lngih of the gale groap i 18m.
Estimate the safe load copacity af the group with a
lactor o safely of 251, The adbeston lacsesy (a]
between the pale and soll in each soil layer sre
shawy im the figure 15k

i oo
e

il virw ol pile prous

s v MiFaigiraaly

G WP s aaQ?

snll prodilg

CEA% A spillway has its crest st elevation of = 144 0m

ard a horizontal apron 23 a0 elevation of + 1050
m e the dovwrstream sshe. Find the tail wabes
elevabion required 1o ionm & hydealic jurmg when
1her levakion ol energy lne above the crest is + 1465
. The C, for the flow can be ssimed as 073, The
'ns'rrg}rhlmm e spiliway fage may be naglecied.

L8 The &-hour sl yd rogragh (U H) far a catchment

havirg an pnea of 536 ke’ i shown in the Tabke
beetow, Find the peak discharge when a 3-hoisr
pethixd of rairfall excess with inbenaity of & mm/hr
wis rgalised in the catchament, Assume that there
i no hage fow. 4
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CEAT A well of M iy diamester s leeated inoa candined
aguiler of $0m ihick 'I'I'L-aqu-kr has & hydranlic
samdichivily af 35 miday and the radius of
influenice 1= 300m Delcomdne (e discharge in
o'/ Bear o the well il te draw dewn s Im.
Alsa determine (he percenltage iRcrease in
diseharge f the dismeler is made 10450 mm, with
pther cond i tions remain same

CE.18. An arca of 40000 ha. has to be irrigated by a camal

L]

CEI0, The data of ar activated siy
Tl .
LSS = Siliey,/ by
Floaw = 0.0 5m" e
E5 of inllom = 400enp /i
Sulids wedled alver 2 min = 29%
Volume of Aeralion Tadk = 900
Sludge Wastage Bate = 120 m/ day with
WIEE of 1 5000mg /il
Caleulate Sludge Voheme Index 5V, Shudge
Doomzaty I (S10k Ratniin Slodge Batso e yis
vlnd&'lunl:llir\r—.ﬁ_dtﬂ_:thrr\q(” i)

CEH. The speeds of averiaking and svertaken veniches
en a highway are Bikinph and FOkmph
reapectively. Caloulase the avertaking sight-
dislance nesded (o mwe way tralfic. Aszame the
acceleranon of th ervertaking velhic as 2.5 henph
et sinrnd ared the spred of the wehicie in the
appsile direction as &% kenph. 5

CE22 Caloulate the sparing berween combracton jinks
Far 3 twe Lane T30 mm thick concrele raad having
315 m wide slab. Unii woesghi af romcrele
“ 1% EM/m' Ultimate stress in tension
= 016N fmam* Cocfficents of Friction at interace

g paocess are g

o rovetig hamand | 15000 ha. and 25000 b, for
growing paddy. The peak water requiremends o
banana and paddy 12om/month and Lecm’
muonth respectively m!r}wpﬂdcmrﬂsnp;m
al the same monith. Design a suitable canal section
wsiig Lacey's method. Adopt & slde slape ol
Q5HI i

CEXOA waslewater Ireatment plant discharges
1 S feec of effluent having an uitimate BOD of
A0LDrrg /st v i dbrearn Sewing at 1m"f sec, fust
wpabream of fhe discharge poing, (e strean has an
uliimate BOD of 30mg/ it The deoxygenation
constand ho the base ‘o is estimated a 032 day

L)

o]

mlmhnga,:mpkumlxhs, fund the allimate
BOMD of the minfure of waste and stream just
downstream of the outfald, [ri}
Assuming a CORSEard choss Section anes lor
the stream equal of Samd, eslienabe the BOD of
the stream il a print 2.8 km downstream om
I cekfatl =3

= 1.5, and trwe Facior of Salety = 2. Alsa caloulate
the.spacing between expansion joints if the
nErEpsE o emperatare i 30°C, the expandion
point pap is M4 mm and the thermal coefficient
= m:ltr‘"ph‘(f B
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ANSWERS
AT 1.2.ia) (KN LAk 15400 L 1) L7 L84 TR 1B
R IRT R N LU X E NI BN LiRdh LRGN LILLY LA I8l 120 4n
Tange LdEGhy 130 LR LB
0k BE L) b XY 2.4 ta} 5 id} Lo idi 270} TH.iky TRk Lo
LG ARG 31N 1AL TIEGE LG € L1023 R L
1l LI 23Rk R 128 [k
EXPLANATIONS
i = 112 q, = Myl N e QBN
1.2 I= ;M'IJ. dre | L X Far pure alomg el ! .
% =0
) -i:ﬂ- ‘51 mid ﬂﬂﬁ NII__ =53,
» 2 F M, = LN =
nt § o= b+ ;I:l_,
Lpgen 1 mm?:r g, = ¢ syl -yD
_u[’L ‘g[ F] |5 - dl',: [} [}
:E.-I ;n'u.f--lu'nxi 13, Wr= 0.5+05% &
a at | I
= 1% 1
i btk i
L8 L4 fiei= Lo sine=1
g | e
1.4 N-e = JL=R
= Aud-2ad
L5
N, = 3-r < B5+05x
= mb-[3=7 4=k b
LE R+ ¥ - 30 i Lk Given, ¢ = 066, © =272 w~ 2%
B ¥aleMud+llsl = @ " 5 ﬂ
ar V. EQ- 1D ey -4
N Tk - wl 02x2m
E = Skh - = F il —T}E—"lﬂ.ﬂnr&i
J 2Rk [ 3 2
: ' &l I;‘ : Iﬁﬂ.l. Sg0- 305 -3 {10 - 1B} 4+ {5 -8

— !
.-.LJ 2 — 1
| . 55+

e S0+ -2m-38

[1it [I—t"“]

B L N
5 LS 5+1]"§

1] 3
B.M g :rl = E;" 24,
s "I"ﬁ"l-\xa] n
= =15 Mm Iegrating, we get, | !
) dx
L3 All optians are tatse, . B I

2
¥l = 2=l el
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