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Public Health Engineering

Time: 3 hrs. Max. Marks: 100

Note : Answer any FIVE full questions, choosing ONE full question from each module.

=2 =

Module-1
List and explain the types of water demand. (06 Marks)
What is design period? Discuss the factors governing the design period. (07 Marks)

In a town, it has been decided to provide 200 (1 / head / day in the 21" century. Estimate the
domestic water requirements of this town in the year 2000 by projecting of population of
town by the incremental increase method from the data given below :

Yeat 1940 1950 1960 1970 1980
Population | 250000 | 480500 | 550300 | 638600 | 695200

(07 Marks)

OR
What is sampling? List the sampling techniques and explain each. (07 Marks)
What 1s. population forecasting? List the methods of population forecasting. Explain
incremental increase method and comparative graphical method. (07 Marks)

Mention the permissible limits as per BIS of the following water quality parameters and
write the problem caused if the limit is exceeded.

i) Fluoride 1) Nitrate ) Turbidity. (06 Marks)
Module-2

Explain with a flow diagram indicating the various steps of water treatment and state the

significance of each unit. (08 Marks)

A water has to purify for a town whose daily demand is 8 MLD. Design a suitable
sedimentation tank filled with mechanical sludge removal.

Assume velocity of flow = 22 cm/min, detention period = 8 hrs. (08 Marks)
Explain the terms 1) Sedimentation with coagulation 1) Back washing. (04 Marks)
OR

Design 6 slow sand filter bed from the following data :
Population = 40000 , Per capita demand = 150 L/lvd |, Rate of filtration = 180 L/hr/m’ -
Length of each bed = twice the breadth. Assume maximum demand ad 1.8 times the average

daily demand and also assume that 1 unit out of 6 will be kept as stand by. (10 Marks)
List and explain the filter troubles in filtration. (10 Marks)
_ Module-3
List and explain the forms of chlorination. (10 Marks)
With a neat sketch, explain the working process of Zeolite with reactions. (10 Marks)
OR

1 of2



ENMe | :

10

21CV43

a.  List and explain the systems of sewage. Explain each with its advantages and disadvantages.

(10 Marks)
b. The BOD of sewage incubated for 1 day at 30 °C has been found to be 110 mg/1t. What will
be the 5 day 20 °C BOD? Assume K, = 0.1 at 20 °C. (06 Marks)
c. Define the terms :
- BOD i) Turbidity of sewage. (04 Marks)
Module-4
a. Draw a neat flow diagram and explain the municipal waste water treatment unit operations
and process. (10 Marks)
b. Write a note on necessity of sedimentation tanks. Explain the types along with a neat sketch
ol rectangular settling tank. (10 Marks)
OR

a. bxplain the working of conventional activated sludge process with flow diagram. (10 Marks)
b. Draw a neat sketch of o1l and grease removal tank and write the reasons for excluding grease
and oil. (10 Marks)

Meodule-5
a. Determine the size of high rate trickling filter for the following data :
1) Sewage flow = 4.5 MLD
i) Recirculation ratio = 1.5
) BOD of raw sewage = 250 mg/lt
v)  BOD removal in primary tank = 30%

v) o Fmal effluent BOD desired = 30 mg/It. (10 Marks)

b. Ixplain with a neat sketch. process of stabilization pond and also explain the types of

stabilization pond. Write the advantages and disadvantages of the same. (10 Marks)
OR

Write a note on :

a.  Rotating biological contactors.

b. Sludge digesters.

¢.  Suspended growth system and attached growth.

d. Oxidation ditch. (20 Marks)
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-

Max Marks: 100

Time: 3 hrs.
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Nate 1. Answer any FIVE full quemons, ahoosmg ONE full questton from each module.
[ 2. Assume missing data suztably s

xi_ -j\ .
17 Module-1 R
1 a. Explain the characteristicsiof Road transport. (08 Marks)
b. Summarize the 1mp01‘tant lecommendatlons made ‘oy J ayak&r Committee. (06 Marks)
c. Explain briefly the objects of highway planning. “=.: {06 Marks)
#
4‘_ ,{'" OR"" “
2 a \ Explain the factors controllmg h1ghway ahgnment (10 Marks)
b.. Explain buaﬂystages of engineering surveys conducted for highway alignment. (06 Marks)
c.” Evaluate/the Iengths of NH and SH required in a district with a total area of 5800 km?,
’ developed, Semi-developed and undevelolaed areas being 25,-35 and 40% of the district. The
number-of towns with population ovei 1.0, 0.5-1.0, 0.2-0. 5 *uld 0.1-0.2 lakhs are 3, 7, 12 and
. 20 respectively in the district. Use the formulas : %i Q}
NH = [A +£+£+32K+8M}+D T
64 80 96 .. 3 L b o
[A B C gl } +
NH+SH= &+ 48K + 24M+1:i 2N+1 LGP |+D L (04 Marks)
20 /24 32 NE £
. s .‘:3& O
) ‘Module-2 L
3 a. Explain briellyhighway geometric desrgn factors. .o (10 Marks)
b. Evaluate: /safe overtaking sught dlstauce and minimum' length of overtaking zone. If the
" speeds’, of oveﬂakmg and over‘taken vehicles are 22.22 m/sec and 11.11 m/sec respectively
. ona two Way traffic road: The average acceleration during overtaking may be assumed as
0 90 m/sec” and reaction’ tiine “of overtakmg Veh1cle as 2 seconds. (10 Marks)
ﬁ&g&.é’ : '”74“’\ : ORé
4 a. Summarise the faéfo 'S ‘affecting pavement surtace skid resistance or friction. (08 Marks)
b | Explain types-of. gradlents in the desi gn of vertical alignment of roads. (04 Marks)
c.;: In a heavy Iamfall area, two types of road pavement are to be constructed,
* @ Two~1ane SH with bltummous concrete surface of 7 m.,
(iiy MDR ofWBM pavcmcnt of 3.8 m wide,
| Evaluate the height of crawn with respect to edges for above cases, assummg straight line
camber and range of camber in heavy rainfall areas for BC surface as I in 50 or 2% and for
WBM as I in 33 or 3% (08 Marks)
PR
~ Module-3
5 a. Explain the desuable properties of road aggregates and list the various tests conducted on
aggregates. ¥ (10 Marks)
b. lefelenUate ‘between flexible and ngld pavement. (10 Marks)
1 1of2
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OR :
Explain briefly desirable properties of bltummous \bmders and list tests conducted on
bituminous binders. vl (10 Marks)
Explain the construction of embankment and prepa;atlon of subgrade for flexible pavement
construction, (10 Marks)

o \ xf% ‘}

Module-4

Explain any five (5 nos.) reqmrements and importance for highway dramage (10 Marks)
The distance between the farthest. pomtm the turf covered dramage area of average slope of
1.5% towards drain and the point.of entry to side drain in 200;m is 33 min. The weighted
average value of run-off coefﬁment 18 0.25. The length of longltudmal open drain in a clayey
soil from the inlet point to the cross drainage is 540 m. The velocity of flow in the side drain
assumed as 0.6 m/sec, so'that silting and erosion are prevented Estimate the design capacity
of flow on the side: dram for 10 years peno(L of frequency of occurrence of storm

corresponding to 48 mm 1§ 70 mm/hr. (06 Marks)
Explain briefly the common types of culverts used as cross drainage structures, (04 Marks)
..- ; ):;ﬁ ..:\.
o OR’,
What are the factors to be considered for evaluanon of Vehicle Operating Cost (VOC).
(08 Marks)

List the methods of economic analysxs and explain briefly, Rate of return method. (06 Marks)

Differetitiate the annual cost of 2 two lane road for two types of pavement structures :

(i) WBM with thin bituminous surface at total-cost-of Rs.108 lakhs per ki, life of 5
years, interest at 10%, Saivage value of Rs. 10:1akhs after years annual average

maintenance cost of Rs,0.35 lakhs per km, |7 &

. (i) Bituminous Macadam base and bituminous concrete surface, total cost of Rs.197

lakhs, life of 15 years, interest at 8%, Salvage value of 25 1akhs at the end of 15 years,
annual ave1age mamtenance c:ost Rs 0 75 lakhs per km\ '\ (06 Marks)

. 'odule- ¢
Explain bueﬂy road user charactensnc factors. S . (08 Marks)
What are the various traffic engmeermg studies camed out for collecting traffic data.
: kS {04 Marks)

Explam the traffic regulaﬁon and confrol for safe tr afﬁc operation. {08 Marks)

TR

_ OR 4

"“Draw a neat sketoh of airport layout Wiﬂl oomponent parts and explain function of each

component. Vo (10 Marks)
Explain the reqmrements of ballast’matenals used for railway track construction. (10 Marks)

TR
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Note: Answer any FIVE full quemom, clwmmg ONE full ques tion from each module,

Module—l
. What is Remote Sensing? Dlscuss processes of remote sensing with a neat sketch. (08 Marks)
" With a neat sketch of Electromagnetic spectrum. Explain various wavelength ranges useful

in the process of remote sensing. (08 Marks)
What is atmospheric window? How it will influence the process of remote sensing.
L (04 Marks)
i ” ’
F S :
R OR
Describe viriotis resolutions of a sensor used In remote sensing system with suitable
example (08 Marks)
Describe various key element of V1suaI inter pretation techni Ique (08 Marks)
Describe briefly various platforms used in remolc sensing. (04 Marks)
~ Module-2
What is Photogrammetry? Describe briefly various types of Photogrammetry, list the
advantages of Photogrammetry. (08 Marks)
What is aerial Photogrammetly‘? Descubo advantages of aenai Photoglammetiy over ground
survey methods? - (08 Marks)
What is chgltal Photogrammetiy, dlsouss the significance of digital Photogrammetry
O 4 (04 Marks)
il s OR
Wlfh a neat sketch dlSC'LlSS the geometry of vertical photograph. (08 Marks)

Gwe a note on scale of photograph describe the mathcmatical expressions for determination

E of scales of vertxca} photograph add note on significance of relief displacement in aerial

photograph. . -~ S {06 Marks)

- Discuss vanous aspects of flight plannmg during aerial photograph. (06 Marks)
SR Module-3

What is GIS? Discuss the Vanous components and functions of GIS. (D8 Marks)

What is database management system , discuss briefly various types of database. (08 Marks)
What are the Vanous data used in GIS? Discuss briefly about sources of the data. (04 Marks)
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OR .
What is GPS? Discuss briefly various component / segments of GPS. (08 Marks)
What is spatial analysis? What are the d1t1‘erent types of spatial analysis. (06 Marks)
What is Overlay Operation? How it is 51gmﬁ_caﬁt in the feld of GIS d;gcugs. (06 Marks)
Medule-4
Discuss the applications of G1S and Remote sensing in mappmg water perspective zones.
{10 Marks)
Discuss briefly the applications of GIS in Remote sensmg in highway alignment and
optimization of route. . (10 Marks)
OR -
What are the. applications of Remote senSmg and GIS in water quality studies and water
pollution studies. (10 Marks)

How remoteg-sensing and GIS can be effectlvely used in the management of watershed / river
basin. E *-l._;/ (06 Marks)

How Rs IS and GPS can be effectively used in acoldent ana1y51s as apart of transportation
engineering. s L u (04 Marks)

n"‘

Module-5
Describe dpphcaﬁon of remote sensing : and GIS in Urban Plannmg and Management.
(08 Marks)
What is change detection study? How cha_ug,e detectlon can be effectively used in forest and
urban changes. (08 Marks)

What is urban sprawl how Rs and GIS can be cffectwely used in the study of urban sprawl.
(04 Marks)

OR "
What is Disaster? How disasters can be managed using Remote Sensing and GIS? Explain.
{10 Marks)
Discuss role on RS and GIS in design of layout for water distribution system add a note on
different systems used? (10 Marks)
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USN 21CVe651
Slxth Semester B.E./B.Tech. Degree. Examlnatmn, June/July 2025
\ Remote Sensmg and GIS
Time: 3 hrs. - Max Marks: 100
1 a {10 Marks)
b. (10 Marks)
2 a Wﬁh a neat sketch expiam the electromagrietic specf_‘ m. (10 Marks)
b. Enumerate the Wpes of sensors and platforms. . (10 Marks)
/\ B . i
‘ Ny Modlile-
3 a *Explam photogrammcﬁ*y wﬁh its types and: advantages (10 Marks)
b. (10 Marks)
4 a. (10 Marks)
b. (%0 Marks)
5 a. Define GIS and explam the components of GIS y 3 (10 Marks)
b. Explain the types of database along W1th 1t advantages and dlsadvantages. (10 Marks)
PR -
6 a (10 Marks)
b. (10 Marks)
A \\,,
f\' N ; Module-4
7 a Explam the applications,of T rémote sensmg and, GIS in highway alignment. (10 Marks)
b. ;Explam the apphcatzons pf femote sensmg and GIS in solving the environmental issues.
‘ Sy (10 Marks)
2
~2, OR
8 a. Explainthe apphcatmn of remote sensmg and GIS in road accident analysis. (10 Marks)
. b. Explain the appﬁ"catzon of remoté Sénsm g and GIS in water resource management.
) P (10 Marks)
‘Module-5
9 a. Explain the application of remotc sensmg, GIS and GPS in urban planning. (10 Marks)
b. Explain the apphcatzon of remote sensing and GIS in landuse and land cover mapping.
3 (10 Marks)
OR
10 a. Explain the apphcauon of GIS, remote sensmg and GPS in Disaster Management (10 Marks)
b.

#
A0 |

Explam»the apphcatlon of remote sensing and GIS in analysis and improving the crop yield.

‘ (10 Marks)
b ook ok R
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USN 21CV6:
Sixth Semester B.E./B.Tech. Degree Exaniihéfion, June/July 2025/
Design of Steel §1_;ruéture
Time: 3 hrs. 5 Max. Marks: 100

Note: 1. Answer any FIVE full questions, ckaosm g ONE full question ﬁ om each module.
2. Use of IS800 : 2007 and steel mblev are permitted.
3. Missing data, if any, may ! be swtably assumed.

. u~\ B
Explam the advantages and dzsa Vantages ‘of steel stmctures (10 Marks)

a.
b. | Explain the failure cnte(na of steel. (05 Marks)
¢. Explam the different types ‘of structural section cIa351ﬁcat10n as per IS800 — 2007. (05 Marks)
& / \ 'lf"\ OR '
a. ! Explan the tenn‘s\ plastlc hinge, shape iactol plastic moment, upper bound theorem and
1 collapse mechamsm LN (10 Marks)
b. Detenmne the shape factor for a triangle ofbase ‘b’ and height 1’ (10 Marks)
/ ‘.\
| N i < Module-2 S
a, Bxpiam ’rhe advantages and dlsadvantages of HSEFG bo]fs * (05 Marks)
b.  Explain the behavior or faiture,of bolts in bolted connection with neat sketch. (05 Marks)

c. Design a bolted comnectiofi for a lap joint of plate!thickness 10 mih and 12 mm to carry a
factored load of 150 kN U;se M16 bolts of prope;’:y class 4.6. Assume bolts with complete
threads. a . (10 Marks)

5, e
el N
EA

A \“ (J)Rﬁ‘ L
a. With neat sketch{ explam the common defects m weldmg (08 Marks)
b. Design the weld to transmit the load equal to. the demgn strength of member
ISA100 x\?5 x 10 mam Weldcd,to a 12 mm thick: gusset plate. Consider the welding in all
3 mdes_\of‘ a’ member and grade of section as FeAlO ‘Consider the welding at site condition.
-t T (12 Marks)

i Module—

a; H;Explam the dlfferent modes of failure of compression members. (08 Marks)

b. Calculate the c;)mgresszve strength of a compound colwmnn made up of ISMB 400 @
604 N/m with two-cover plates of size 300 mm x 20 mm. Length of column is 4.5 m. It is
fixed at one’ end and hinged at tll&()fh@l (12 Marks)

\
; \\‘-:

f OR
Design a double angle dzscohtmuous strut to camry a factored load of 175 kN. The length of
the strutis 3 m betweenmtersectlons Consider the following cases:
1)  Angles are placed on opposite sides of gusset plate.
1)  Angles are/piaced on the same side of gusset plate.

# |
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Module-4 S .
Explain different modes of failure of tension members w1{h neat sketch. Write the formulae

3T (08 Marks)
A single unequal angle 100 x 75 x 6 mm is connected 6 a 8 mm thick gusset plate @ the

ends by 4 mm weld as shown in figure. Determine ‘the” d651gn tensile strength of the angle if
the gusset is connected to 100 mm leg. Assume average length of weld as 225 mm.

(12 Marks)
| l{ ) ;
/-’)/Jiéﬁx 10@}@75%8 !
Flg Q 7 (b}
OR
What are 1ug angles? Explain with neat sketch. (05 Marks)

Desigri-a slab base for a colunmn. fSHB 300 @ 58.8 kg/m:Jt carries a factored axial load of
1500 kN. The grade of concrete’is M20 and SBC of SOILJS 180 kN/m®. Design the slab base,

concrete base and surtabie connections, {,_ : (15 Marks)

Module-S v ‘,@;@

With the help of neat sketch explain the followmg
i) Laterally restrained beam §

/{ ~

i)y  Web buckling and web cnpphng o AN (08 Marks)

Calculate the design bending and desxgn shear strengfh of a laterally restrained beam

ISMRB 600 @ 122.6 kg/m. Assume the beam is in Iow shéar condition. (12 Marks)
: orR & %

Des:gn a laterally restramed sm1p1y supported rolled I-beam to support the slab of a hall
6 m % 21 m. Center to cenfer spacing of beams is 3 m. Slab is of 100 mm thick. Consider a

floor finish of 0.75 kN/m® and live Ioad\of 3 kKN/m’. The slab is resting on a wall of

thickness 300 o all round Perform all necessary checks for the design. (20 Marks)

SO S
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