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Note I Question 1 is compulsory C v
2, Attempt any ‘Three ont of five anllulw
3. Assume any sultable dati where everrequired

9.0 fas] 200 4.

-l Figures to the vight Imllmlcq full mln ks ‘@ AT
A ‘\) o NV c...\“ N
..:\ Y o A ™ \ o Fay
Q.1 Attempt All the qncsllmw oF I "j a0
n C‘Inmly the Sllcm test lms«.gl'on l)rnhmyu comhllqn Pond o 0S5
b. A soil mass is retained hym smoot]) vertical wall'of Sm height. The suil lms a 05

bulk unit weight of 20 kN/m? and un;,lc o(‘m(cmul friction is 160.The top of the
soilis level with the (up of wall, Il the surface carries uniformly distributed load
ol 4.5 kN/m?, Determine tnln“mmvc thruston the wall and pomto(‘ uppllcnlmn.

¢ Explain initial, Bnnmry and;secondary wnsohdullon & ) 05 .

D \

d. V]mt is the mcllmd of lmpr‘ovmg Sml\lhly of Slopn. RS Ky 05

\ '\" \ \\
Q.2 . A dm squ m. I‘oonm, is. locmcd i dunsu sand. m a depth; of 2m dctcrmuu. qnfc‘* 05
" bearing pressure whcn water ml)lc is locmcd at base of footing Take unit wu;,ht‘
of soils 18 kN/m3; snlumtt.d unit weight 20 kKN/m?, Ne=37, 2. q=22.5 and

Ny=19.7 use Ter zn;,lu Equation Ry 2

b. Differentiate Bc.l\vecn lekmc s and Coulomb's (..dl‘th prcseuru Tlu.oryr ~0§

c. _Direct shear lest was, Lonductcd .on sand gave a fmlurc\shcnr strcss of 80 -
-~ kN/m*when "Normal stress was.170 kN/m? ‘-Draw Mohr s Circle, ;md Mohr’s =
E nvelope and l‘md*Pnncnpnl Stusscq nt f.ulurc and’ Ommmlorﬁ)f prmcnpal
Plunc : e -

Q.3 a. A5.5m high retaining wnll retaings s0|l lmvm;, angle of mtcmnl friction 300, 05

“unit weight of 18 kN/m and cohesjon 6 KN/mé. Determine the Runkme active
— pressure.on the wall. bcforc the fommtlon of crack .y .

‘l_n.‘ Explain plate load u.st and lubhlq,hla its lumtntnon : o 05
_e. A Circular foundtion is to-be dcsmncd for total loud of 675kN; 1f the load is 10

inclined at angle of 18° to, lhc verticalDetermine the width ol' foundation take
unit wught of soils is 19" kN/m un!,fc of internal frlcuon 1s 30° cohesion 10
LN/m wnth [FOS=3 und 'depth of foundutmn i5-1.5m use: Vcsnc equation

‘. .\.\ L.

Q4 -a. Define Comprcssmn index and Cocfﬁcxcntof volume Lhunt,c inaconsolidation 05

test void ratio dccrcnscd lrmn 0.60 to (.50 when the' load was changed from 60
kN/m?to 110 kN/m tomputc Comprcssnon mdcx and Cocefficient of Volume
_change o
l ~. Differentiate buwc.cn general, Iocal and punqhmg, shear failure
DA retaining wall 7m h:g,h Retaing sand wnlh angle of internal friction is 30° and
\w unit \yught of 24° KN/m? up.t T dc.pllr of 3. 5m from top, from 3.5m to 7m the
3 material is colu.sxvc soil \lell cohesionis 20 kN/m? and angle of internal friction
‘ 20° and unit.weight of cohcswc soil.is 18 kN/m?, A uniform Surcharge of 110
kN/m? acts'on top of soil. Dclcnnmc the total active thrust on the wall and point
ofnppllcullon '
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A
-

Q.5 n. Explain briefly pile load tost Al <

b, A concrete pile 400mm dinmetot is dccmln dense .\nml for n dcpth of 10m
estimate safe lond for the pile: Consider the ('ullnwilu, properties for the sand
angle of internnl friction is 30° unit weight is 16 kN/m’, Coefficient of friction
between sand and |nlc A5 0.7 and umlﬁdcul ol' carth pfessure is 1. Take
FOS=2.5

¢ Acompressible lnyer.is utpcclcd 10 have total- settlementof 16 cm under a given
loading. It settles by 4 em ot tlic end of th months, After the application of
load increment how many months will ln_ required to reach seftlements of 8.5
cm? what \\'I“ be scltlcmuus in20 mnnlln. A«mmc double (Irmnagc in nll case

Q.6 a. Whatis the b‘me on wlmh the dynmmc fonnuln is dcnvcd? Mention two well-
known Dynmmc formula and also explain cymbol invalved, )

b, A canwnh depth>of Sm has b'\nk witlslope 131, The propcrhc% of soil are
cohesion = 20 kN/m?, Void;ratio 0.7, Smeﬁc grnvi(y of soils 2.6 and angle of
internal friction. nlS”.Cnlcul.uc fncton of Sn['cty w)lh rcspccl fo cohesion-When
canal runs full =

c. A group of-lG pile nmngc ina sqh’\rc pnucn\x Ilmmctcr\ol‘ cach pileis 600mm

<0 and ccmcr to center: distance IN Im. Thc\lcngth of pile is 16m' Estimate thc

" safe Iontl of the gmup pile s, ‘hown in ﬁ;_,urc with I‘OS =25 o
&-.;'_‘ LN _\ N KW \ \::.‘ ~ » .
v N R : N -
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Date !- l’—f—lof{ 2021_/

Paper / Subject Code: 89262 / Water Resources Engmeenng

G HRS) - o ;;f (romuvrarks 30)_ R
Noz: - 1. Q.No.1 is compulsory. . :? ‘\'L’— o .":? A & "
2. .—\m:mp. any three questions outof remaining five questlons A Y o~ e
3. Assume any data if requu'ed stating clearly s o \\'_' o o
t‘-— ;: = - ::‘\- : ;_— '\;_: ~ ::.‘
(2) Define Irigation and e.tplam,the necessnt}, beneﬁts and 11l effects of i u-nganon - {51
India ¢ -}- —— = A Y Y ‘
() Explain the term .-\quer\.—\quxclude Aqullard,and Perched Aquxfer ok A -- 51 =~
(c) Explain ill effects of water logging—- - ~ o S ]
=X : o Pe i
(d) Explain the term B..se penod,.Dut) & Delta. Derive the relauon between them _ 51
(¢) What is meant by cross dmmaoe W orLs'{'Explam any one. - A En 5]
< -.\ o > o o~ Y’ J'
< A — l
(2) Explain the Inass curve.of d’mandand supply.for reservmr ESE . - [10] -

(o) Tabls b=Iou gives th.. nec&esar) data about the crop;. ‘their dugy and area undcr each crop, (10]-
co::m:e:dad bya can..Lmhno oﬁ:ﬁom a storage tank. Taking a time factor for. the canal to be 0.65 . -
and capacity factor 0.8. Calculare the desw_ndlscharze mqun’ed ar the head of- the canal.

"—

- ~~ % \ —
i Crop . , Bass peniod ( &2ys) Duryax the ﬁeld( h...’cm'nzc) = Ared under acl}qop (Ha)
|- = Fa X -t = S 1= ST e
= 120 - =100 _~ 7 NSRS —
i — ~ i, iy < " S
I sSagarcane 3680 - =y 800 -~ A 5600 -~ .
| - oy = ~ ~ -
[ Cotce ’ 260 — 1300 > 2300 &
|~ | N 2% - v =" o~
| dee 120 — —1"%00 'l o -{3200 A
} - - ™ ~ . e
lé vegstables 120 - i 700 ~. — | 1400 =
(2) What is hy dmgraph" Draw a smg]e_peaked hydroc'raph and explam its- componems [10]
(b) Find out the ordmatesof a storm. hydrograpluesultmg froma3 how;storm with rainfall of 3, [10]
45.15cm dunno subsequent 3 hours mtervals The ordmates of umf hydrograph are given below
in the table below: .T ,\ o e

~L A
“Heurs 0 |03 ~[06 [09 J12 a5 [18 [21 |22 [03 |6 (o9 |12
[Ondizztes UH |0 [ G0 209_\_ 350 [450 [3s50]260[190 13080 [10 |20 [0
(cumess - S "~
N Loy - A~
Assumgnn im'tial lOss of 5 m_m:xinﬁltration'.index of 5 mm / hour and base flow of 2 cumec.
: RN \\, e,
(a) Derive an express:onfor the stcady state dlscharge of well fully penetrating into an unconfined [10)
aquifer. _, [ r v _-i"‘ 'R
[10]

(b) Fig shows the secnqn of gmwty dam (non overﬂow section) built of concrete. Calculate
(neglecting eanhquah eLEects) 1) Th&max vertical stress at heel & toe of the dam. 2) The
major prmc:pal stress qt’ tde nf thcdam 3) Intensity of shear stress on horizontal plane.
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. L7 >
' wa'iﬁmt:’_-m:‘iﬂ.?oo e
RL=SB000 3 | “RL=57500
1
1 ¢ of Tail woter
| grainage\  RL. 50600 _
{ gallery B
RL.2500:00 L~

”
‘7

o I

hanncl in alluvml sml accordmg’to Laccys st thcory{.,wcn followm[,

Q.5 (a) DcS|gn an lmgauon cl
data: = slope of the channel =1: 5000, Idccy s silt faclors =0.9; ,Channcl sulé slopc / 1.

(b) Bxplam in dctaxls modcs of fallurcs of Gravnty d4m ) ;}' o

_:-/

Q.6 (ay What is Bh’andara lmgatlon? What are the advantagcs and d|sadvantagcs

(b) Comparc the Kennedy's theory and Laccy stheory. :
actors that affect the’ runoff from a catchm(ent arca?

“ (e) Whatis runoff?. What are the f
(d) What is meant.by Canal Immg? Wha't are its advzmtages and'ﬂ:sadvanjagcs” /-,"
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Paper / Subject Code: 89261 / Design & Drawing of Steel Structures

FE /C/"v':’} /§em-:_\7f | €-Scheme /7707-9024,

(4 Hr) [Maximum Marks - 80]

Dade! - L5 - 05~ 2024

N.B. 1. Question No. 01 is compulsory,
" attempt any three out of the remaining four questions.
2. Draw neat and proportionate sketches whenever necessary.
3. Use of IS 800 and stecl tables is permitted.
4. Assume suitable data if necessary, and justify the same.
5. Use steel of grade Fe410 and bolts of grade 4.6.

Q.1 a For the following flooring system, design laterally supported beams B1 and MB1 32
using appropriate ISMB sections, also design a beam-to-beam connections between
them, assuming the top flange of the beam is embedded in the slab. Design flooring
systems for the following data,

- The thickness of the Slab - is 150 mm
- The thickness of the wall - 200 mm.
. - Hcight of wall over all beams - 1.2m
- Unit weight - (Concrete-25 kN/m’ , Brick Wall - 20 kN/m’ )
- All beams are laterally restrained.
- All columns are ISHB 350 @ 661.2 N/m

] |

| ]
' 30m 30m |
50m
B2 B1 B2

— |
_. vl MB1
OR

- b  Find the panel point load for a given roof truss for DL, LL, and WL and design 32

. Q.1

members AB, AL, and BL. Considering the truss to be constructed in the industrial
area of Bhopal. The angle at joint A is 20°.
Assume K, = 1.0, K, = 0.98, K, = 1.0, and and (C,. - C;) =-0.3,
- Spacing between trusses - 5.0 m; the span of truss - 12.0 m
- wtof Gl sheets - 180 N/m?.
- Self-weight of Purlin - 200 N/m, Assume suitable data.
- The Basic wind Speed of Bhopal ‘Vb’ =39 m/s

E

PTO
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Paper / Subject Code: 89267 / Construcation. Equupment & Techmqucs (DLOCY

'PE’ISQM VI ,Co'\lo\ F’ch*] Qoa.q- .
= 9.9 os 209.1\r

\n

N —

[Time: 3 Hours] |Total Mal:ks 80l
N.B: 1. Question No:1 is compulsory\ - ~? ~

Ny
“\
2. Attempt any three quesuons\from the rematmng ﬁve qucstrons
3. Figures to the right mdrcates full marks

Q. ‘...\., e o . e
Q1 & §F 508 qé‘ e
o R =
a  Classify the followmg eqmpments as Stzmdard & Specml Equrpme :_"‘ el
Conventional Ooncrete Mlxer, Tuanl bonng Machme Pla‘(form Vlbrator Air _:—
Compressor Tower crane‘Concrete jﬂacmg boom Scraper Wheel trencﬁer N =
b Discuss the»\advantage\s \o‘ffered by\Eqmpment‘s over labourers a5 e ; - s
¢ Draw a\neat sketchfﬂowchart shovnng thcxcomponeg\t:s of an Atormc power. plant = ~
. d Llst the equrpments requlrgd‘for Concrete dam construcnon A - Gl ‘
Q@ & _-:- & .*‘ -'l‘ | g“ & — (0) =
a Wrth the help ofa sketch explam hle workmg of Vemca] shaft smkmg rmchme 3 10._,: '
b ~ Enllst the vanous dewatenng}echmque for trenchcs and explam‘the workm«rot 10
well pomt system _:‘- - “:.T ' A - w | _k—
@S> 5 OF F o5 & 5 el
) Draw neat labelled sketch for: *)hJaw Crusher i1) Tower Crane .--‘f'. ‘-_4 10
;§ How does LIDAR\!echmque ork ? State :ts appllcatlons in le Engg i 10
& g & A P N @0)
T a Descnbc thc workmgof Tunnel hhrng tro]ley\ ‘,\’* \ 10 -
b»-. Enlist the advantages ‘offered byShp fom:@ork _ \\ 2 | 05
. 6 What care should e taken durmg transportatron and storing oi‘blastmg materials ? 05
Qs (.‘;,- \:C, ‘ _;?‘ & o :\;F
a Explam bzﬂanced cannlever melhod of bndge conslructlon 08
b' DISCUSS any two mcthods of comrollcd demolmon ofbuildings. 07
5 Descnbe the various types of‘ construcnon mvolved in setting up a fuel station. 05
Q6 h;f:‘ BN ,-;3‘ & (20)
. a & > stcuss the role of; droncs ang GPS for rrromtonng the construction progress of 10
g & mfrastructure prolccts & p
“b Diicrlbe the EM system Qf Maglev ¥
c Siate the advantagcs of prefabncatcd housmg system.
O e
5 & & &
' v T Ny
56861 N S Page 1 of'1
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Paper / Subject Code: 89264 / EnvnronmcntalEngmccrmg L

Mook & & & &
'T’E’lcwausem*ﬂf"\tj °H ﬂlodgog_&,ﬁ_.- &

[ S A
~ 3 —

(3 Hours) .‘:\T‘ 'L\:\ {* .,_{" [TotalMﬂl’kS 80]
Notes : s OF & & & 5
1.  Question No ONE is Compulsory-u o Qe R o &
2. Answer any THREE from remaining. \\\ 3 A o &
3. Draw FIGURES “(herever necessary Flgures to the nght indicate: “full marks. ™ =
4. WRITE proper question / sub questlonnumbers on the left margm allotted in answer sheet S
5. Each Question carries EQUAL marks\ o G & e &
6. ASSUME any addrnonal data if necessary and State it clearly < A oy
S -
1. Attempt (Any 41\ K _’S“ \Q“ \\, ' & € S =
a) Deﬂne SVI ana its s:gmfrcanee in the context of$ {sewage treatment" _\\' ___\3 05 ,_‘:,' “
. b) ‘The BOD. of sewage forS days at 3‘7\‘*C is 360 ppm What w:ll be its BOD after 10 . 05 \g\; '
§ days at 20°C and 7 days at 30°C?Assume Kp-at 20°C as0.1 ;
©) Whati is the significance of the followmg from the point of water, quality cntena also 05
A state: 1he acceptablé/desirable‘limit of each (IS 10500:2012) \» <O o
-Gy 1)] Fluondes 2) Hardness, 3) Turbrdxty 4) Chlorides: 5)MPN "y A N
D O QT RS & - o~ \*
& ‘ d)__ Calculateihe quantity ‘of rain water” harvestedht Mumbai for a flat roof surface . 05
-\ 5" havingile finished:area 200sqm’~ N \\\ c?”-' ;‘
= K- Grven])ata~Annual rain fall 6f Mumbai cfty 2 l47mm D .\\T‘
N & Coefficient of roof surface=0.85 " g X a
X ;\—? Runoff coefficient =0.80> o N :;": Pic
AN R \Assume lhe requrred data N S S N
N S . - X - o ) \\ K\
e . c) Explam the 5R’s oi‘mumclpal solid wastemanagement NS 05
\\\ ) ‘\, “-’: \ A—_. “—\ el . Q
A T A ) =
= 22" a) Enumerate the various typcs of Intake s!ructures zmd dlscussm delmls any one of 10
- ) Othem. - D S
'.:.'. ~ b) Design a sewer to serve a populauon of 32 000 the d'uly per capita water supply 10
& allowance being. 150 litres of! which 80 percent finds 1ts way into the sewer. The
i ““ .\b slo e’ avmlable for the sewer to be lard is'] in 625 and the sewer should be designed
\{‘-. N .10 carry four, nmes the dry weather ﬂow when mnnmg full. What would be the
& o N velocrty oﬂﬂow in the‘sewer when runmng full”
-‘\ A ' ..‘_:\' ?\ _.._": N
X & N, oy
;f\ : 3. ~a) Write the assumption for id nnenla?rqn tank and prove with suitable 10
R \\_\ derivation thatthe efficien; edlmentatloﬁ tank independent of depth of the
N s Ftank Explam the factorga ’ ngupe,nlauon process.
=% Y o . o S ‘
g Q)T\ Design‘anderdraipage systane of Rapld sand filter beds having dimensions 7.4m x 10
o7 A& 42mfAssume data wherever nec!':ssary o
&N &L =
- Sy > \.‘\T‘ 1‘;} ) ,5,——
A 56305 -~ ) Page 1of2
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Paper / Subject Code: 89264 / Enyironmcntnl,Engmccrmg 3 i
ST S S ot |- 1%
r.l / K '-"‘ ‘_"\'" . -:‘, ) \: . K\
) ¥ (\' o T “T .;3:1 ’ 2% o 4
4, a) Whatis actwatcd sludgc proccss?‘Explam the followmg terms 1 ° y 4 ‘ 1()_:.-'
1) Hydraulic retention time 2) Sludge Agc 3) MLSS 4) SVI _\-,.“f: Iy &
b) Design high rate tncklmg fi Iter for thc fo]]owmg data I ff S & 10 -
Sewage flow- 6 MLD O = e o i
Recirculation ratio-1: 5= S’ \:i’ C\\ ar =0 S
BODs o raw sewage-300 mg/lit: T v & A7
BOD removal in' PST- 25%, & L O oy = RS
Final efﬂuentBODs desxred 30mg/ht A Py & AT Y
5. a) Design: scptlc tank for the small’ colony of 150 pcrsons' e & 100
Given-data Q\ k.',‘”.“ o X o e P
Sewage/caplta/day-lJOhtf > O 4 ol A A8 L
Desludging period=2 ycars X o 0 P o «G
”Lcngth width=3:1. ‘-; e g < Kot -~ A
A Explam gy one method used for d:sposal of Septxc tank efﬂuent = e O,
AS N o 2
._,. \ ~ y )
‘ \\ 'b) Wba} “are the faclors affccung for self- pur:f' ication; of pollutedstreams" Draw DO ~-10
& sag curve. What mcasures_would you recommend to control stream polluhon in _-_“." '
) A o N ~
- ¢ \Indlav . - r: NS S - \\ N
o ‘ﬁ- ::\ .\.".' s 1 \\' .sl:\" »,:".3 O NSy
S g 8§ §F o5 & &8
G 2 4 \ | s ~ K\ ke st v
N (L & a) I)leferennate one pipe and two pxpe sys!em of plumbmg X o 10
g o S 2) ‘Water soﬁenmg Zeolxte process .~ A Lo el
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