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Department of Civil Engineering

MINUTES OF MEETING: BOAITD OF S'i l;Dllls

The IIOS tneetirtg is held on l2tr'.lune 2021 at 11.00 AN,{. thror,,r, i)i}line rloile.

'l'he fbllon'ing mernbers \\,ere present in the rneetirrg:

Dr, P. Srav:rna. Prof'essor. DCE. JNTLll-t I-lyderabacl.

Dr. S. Sireesh. ['rof'essor. DCE. II-1. IJvderabad

I)r. Prahhakar Singh. Prol'essor' & tlead. DCIr.

Dr. Dilip l.ata)'e. Prot'es:;or. DCtr^ NIT. NagpLrr.

I)r. K. Rarrchaudra Reclcli'. Prot'essor. [)CI:^ l\nLrraq
lJniversrtl . H
B'. N. Srinivas Rao. Reg. Heaci.-l-echnical Sr.rvices"
t-lltra'l ech cenrent. H
Dr. S. Srihali. [)rot-essor" DCE. V.ll'1. Hrclerabad

Name of the lacu
Dr. Pallavi Baciry'. Professor & Ilead. DCti. VJI'l'. Chairrran

i.rternal \lernher

i..riernal Nlenrbcr

Irrtcriral Nrlcnrbr:r

i:\tenral \lelnber

l:xtcruaI \'lembet'

Lii['* i i l,r.^ t,, i,.l]
l ntcrnal N4crilber

Intcnml \Icrr[rc'r

inlernal Nle nr [rcr

S.iio
1.

2.

4.

5.

6.

7.

tt.
o Dr. N. SLrdharsan. Prot-cssor. DCI:. V.l ll'. Ilyclcrabari.

r0. DI'. Kamliui Devi. Assoc. Prol-essor. DCIr. Vil'l.
[] r clelabaci.

il \4s. I'. Saracla" Asst. Prot'essttr" DCI: . V.lil. Ilvdelahacl

iriversitr Nonrirrec



The fbllou'ing points were cliscussed

Item No. l: Approval o1'(t{20) colrrsL'strLrcture & slllabi lir ii ill. arrcl IV Year U."lech tbr

tlre batclies adn-ritting tl'orr AY 2020-21 onu,arcls.

Item No. 2: Approval of the course structllre of the fast track bliir.ir ior thc sarnc regulation"

Item No. 3: r\pproval o1-s1'llahi lbr Open Elective colrrses olf'clecl b', r !1il Engineeling l)eparlnrent to

the other [:ngineerine branches fbr lll and IV rcar.

Item No. -l: 1-o approve the Panel of examiitcrs

Resolufion (l) :'fhe r.nerlLrers afier thoroLreh cliscr-rssior-r approv'ecl thc pii,;roseci cor"u'sc strLlctLlre. sl,llabi of

Il. lll" IV \/eat'B.Teclr (R20)" collrse strlrctllre of Fast track batch, oper.r ,iectirre coLlrses offcrec'l in llland

IV vemr by,'Civil E,nuineering department.

Ilesolution (2): T'he BOS Chairman is ar-rthorizecl to prepare thc Pancl ,. t cranriners as pcl the discussion

rcgarding II. III. and IV Year []"-[ech ct opcrr clcctivc collrses.

Noted rrntl Approved. k
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A,f,-()Af $$&.. F. f:{}{i .ga ,', - :-[]*A{_A
I - I to lll -l course slruclure sq,me os normql lrock
B. Tech. lll Yeqr ll Semester

S" No. Cotegory Course Tille L T P c

I H&S-3
Monogeriol Economics ond Finonciql
Ano !ysis

J 0 0 J

2 PC- 12 Foundotion Eng ineering J 0 0 1

J PC- r3 Environmentol Engineering J 0 0

4 PC_14 Woter Resources Engineering 1 0 0 3

5 PC- r5 Rehobilitotion ond Retrofitting of structr;r es J 0 0 J

6 PE_2
l. Construction Engineering & Monclgenrq:nt

2. Ground lmprovement Techniques

3. Finite Element Method
J O 0 J

7 oE-2 Open Elective ? 0 0 3
oo PCLob-6 Environmentol Engineering Lob 0 0 2 I

9 H&S Lob-1 Advonce Communicotion Skills Lqb 0 2 I

r0 ES_2 Quontitotive Methods & Logicol Reosor:ri:g 2 0 I

Tolql 23 0 4 24

r
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COURSE STRUCTURE FOR B.TECH IV YEAR

B. Tech. lV Yeqr I Semester

B. Tech. lV Yeqr ll Semester

,;5-$L 4d)-W 5qg!,
&

2.

8.

t

s.

No.
Cotegory Course Title L T P c

I PC- I6 Design of Steel Structures 3 0 0 J
2 PC-17 Estimotion & Costing 3 0 0 J

3 PC_ I8 Remote Sensing & GIS )
J 0 0 3

4 PE_3
l. Pre stressed Concrete Structure
2. Eorthquoke Engineering
3. Green Building Technologies

J 0 0 3

5 Dtr_,1

1. Roilwcry Airport qnd Horbour
Engineering

2. Advonced Structurol Design

3. Ground woter Hydrology

2 0 U J

6 oE-3 Open Elective J 0

7 PC Lcrb - 7 Concrete & Highwoy Moreriol Lob 0 2 I

PCLob-8 Computotionol Lob 0 2 I

8 PW.I lndustry Oriented Mini Proiect 0 0 0 1

Totql r8 0 4 23

S. No. Colegory Course Title L T P c
I Technicol Seminor 0 0 2 2

2 Comprehensive Vivo Voce 0 0 0 2

PW-2 Moior Pro[ect 0 0 20 i0

Toia 0 o 22 t4
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Vidya Jyothi Institute of Technology
(An Autonomous Institution)

(,4ccredited by NAAC & NBA, Approt;etl B1t A.l.C.T.E., Ne* Dclhi. perntanentl.v Alrtliatetl to JNT{.1,

-- H"vderabad)

Dcpot"tntent al Cit,il Ingiti<, ,itg

.x=B?g*qgUeSE $_TRUCTURE FsR ts.Y,:'-i"i I yEA*

B. Tech. I Yeor I Semester

5.No.
Course

Colegory
Course Tiile L T P Credits

l
I BS Mothemotics-l ? I 0 4

2. BS Engineering Physics J 1 U 4

3. BS Engineering Physics Lob 0 n J ItI,J

4. ES Engineering Mechonics 4 0 n 4

5. H&S English Longucrge Skills Lob (ELSL) 0 2 I

6. ES Progromming for Problem Solving-l 2 2

7 ES Progromming for Problem Solving Lob-i U 0 2 I

B. ES Engineering Workshop 0 I
)
J 1.5

Totol 12 3 r0 20

,l

B. Tech. I Yeor ll Semester

Course Title

Mothemotics-ll

Chemistry

Chemistry Lob

English

Engineering Grcrphics crnd Modellin.-j

English Communiccrtion Skills Lob (ECSi.

Progromming for Problem Solving-ll

Progromming for Problem Solving Lcb :

viP' t

L T P
Credit

s

J I 0 4

? I 0 4

0 0 1tt.J

2 0 0 2

I 0 ? 2.5

0 n 2 I

2 0 0 2

0 U 2 I

II 2 IO r8
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S. No. Cotegory Course Title L T P c

I
H&S -1 Professiono I Communicotion 2 0 2

2
BS- I @a+*ons

&Numericol Methods b 7 D E
J 0 0 J

J
ES_ I Fluid Mechonics 3 0 0

.)
J

4 PC-1 Solid Mechonics- | J I 0 4

5
PC-2 Engineering Geology J n 0 J

6
PC-3 Surveying & Geomotics a

J 0 0 J

7 PCLob-1 Surveying & Geomcrtics Lob 0 2 1

a PCLob-2 Engineering Geology Lcrb 0 0 2 I

9
MC_I Environmentol Science 2 0 0

Tolol 19 I 4 20

couBsE STRUCTURE FOR B.TECH ll YEAB

B. Tech. ll Yeqr I Semester

B. Tech. ll Yeor ll Semesler

' \0)>u

,o[o*' 8.

, 0"clz,#/&
, (R "'-'lo Ko-g!-"

6

5. No. Cotegory Course Title t T P c

I BS_2 Probobility & Stolistics 3 0 0 J

2 ES_2 Principles of Electriccrl Engineering J 0 2

PC-4 Solid Mechonics - ll J n o J

4 PC_5 Concrete Technology J 0

5 PC-6 Structurol Anolysis J 0 0 3

6 PC-7 Building Motericrls ond construction 3 0 0 J

7 ESLob-l Computer Aided Drofting Lob 0 0 2 I

B PCLob-3 Solid Mechonics Lob 0 0 2 I

9 MC_2 Gender sensitizotion 2 0 0

I rotot 20 0 4 20

2. ,,L t4 il|"+-w '04Atd
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B. Tectr. lll Yeqr I Semester

S. No. Cotegory Course Title L T P c

I H&S-3 Monogeriol Economics ond Finonciol Anciysis 0 1J

2 PC-8 Hydroulics & Hydroulic Mochinery ? 0 0 3

J PC_9 Geotechnico I Eng ineering J 0 0 3

4 PC- IO Design of Reinforced Concrete Structure., aJ 0 0 J

5 PE_ I

I

2
,)

Advonced Structurql Anolysis
Building plonning & Drcrwing

Air Pollution ond Control Methods
J 0 0 J

6 oE-r Open Elective J 0 0 3
7 PC Lcrb - 4 Geotechnicol Engineering Lcrb 0 2 I

B PCLob-5 Fluid Mechonics & Hydroulic Mochiner.y ,-crb 0 0 2 I

9 H&S-2 Personolity Development & Behoviourcri Skills 2 0 0 I

Totql 20 0 4 2t

B. Tech. lll Yeor ll Semester

5. No. Cotegory Course Tille L T P c
I PC-1I Highwoy Engineering J 0 0 3

2 PC - 12 Foundotion Engineering 0 0 1

2 PC_I3 Environmentol En g ineering J 0 U J

4 PC_14 Wcrter Resources Engineering a
J 0 3

5 PE_2
l. Construction Engineering & Monogerrrent
2. Ground lmprovement Techniques

3. Finite Element Method
0 0 J

6 oE-2 Open Elective J 0 0 3

7 PCLob-6 Environmentol Engineering Lob n 2 I

B H&S Lob- I Advonce Communiccrtion Skills Lqb 0 0 2 I

9 ES_2 Quontitcrtive Methods & Logicol Reosor,iirg 2 0 0 I

Tciol 20 0 4 2l

l-
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couRsE SJRUCTU_RE FOR B.TECH rV yEAgi

B. Tech. lV Yeqr I Semester

s.

No.
Cotegory Course Title L T P c

I PC- r5 Design of Steel Structures 3 0 0 J

2 PC-r6 Estimotion & Costing aJ 0 )
J

3 PE-3
I , Pre stressed Concrete Structure

2. Eorthquoke Engineering

3. Green Building Technologies

)
J 0 U

4 PE_4

1. Roilwoy Airport crnd Horbour
Engineering

2. Advonced Structurol Design

3. Ground woter Hydrology

)
J U 0 J

5 oE-3 Open Elective J n 0 3

6 PCLob-7 Concrete & Highwoy Moteriol Lob n n 2 I

7 PCLob-8 Computotioncrl Lqb 0 0 2 I

(] PW- I lndustry Oriented Mini Proiect 0 0 0 J

Totql l5 0 4 20

B, Tech. lV Yeor ll Semester

S. No. Colegory Course Title T P c

I PC_ 17
Rehqbilitotion ond Retrofitting of
structu res 0 U J

2 PC- r8 Remote Sensing & GIS 0 0 ?

J Technicol Seminor U 9i* 'g 2

4 Comprehensive Vivo Voce 0 0 n 2

5 PW-2 Moior Proiect ll 20 r0
Totol o> 2'{ 20
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3 *PEru ELECTIVfrS $FFIRr* Ey ctvtl fiFdstr':. :r\*G r]*reffiTrvxilr.d?

oE- r

t.
2.

J.

Elements of civil Engineering
Smcrrt cities

Disoster Monqgement

aE-2
I

2

Green building Technologies

Enviornmentcrl Pollution & conirol methocis
Construction Monogement

oE-3
t.
2.

?

Remote Sensing & GIS

lntroduction to eorthquoke Engineering
Solid Woste Mcrnogement

\"w*-
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k
w

2.

8.
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Vidya Jyothi lnstitute of Tee hnology
1An Autonomous Institution )

! l;,;t,,,1'!;:i..;.. ti t !1 i,' I ,,.,,

COURSE STRUCTURE FOR B.TECLil yEAR
B. Tech. ll Yeqr I Semester

S. No. Cotegory
Course Tille L T P c

I
H&S -I Professiono I Comm unicqtion a 0 0 2

2 BS_ I Portiol Differentiol Equotions

&Numericol Methods J 0 o ?

J ES_I
Fluid Mechonics J 0 0 J

4 PC_I
Solid Mechqnics- I ? I n 4

q D/' aI!_Z Engineering Geology 0 J

6 PC_3
Surveying & Geomotics 3 U n

7 PCLob-l
Surveying & Geomotics Lob 0 0 2 I

PC Lcrb - 2 Engineering Geology Lob 0 0 2 I

9 MC-I
Environmentcrl Science 2 c 0

T;; I9 1 4 20

6 f,4lb&"0^i"b
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Vidya Jyothi Institute of Tee hnology
(.1,'t,t.cdit,:tt ht,NAA('& \8..r ,,,1,1,1,*}]l"ii,lT;' I:itii,l;l'xl , ,, , tttt .,1//iti,rt,,,t r,,/\,tt Hytteruhatt)

/).,,,r,,,; '.i1,.;j; ,,, {ii,.,,' - l

B" Tech. ll Yeor ll Semester

S. No. Colegory Course Title L T P c

I BS_2 Probobility & Stotistics J U

2 ES-2 Principles of Electricol Engineering J 0 0 J

J PC_4 Solid Mechonics - ll J 0 0 J
4 PC_5 Concrete Technology J 0 0 J

5 PC-6 Structurol Anolysis 0 J

6 PC-7 Building Moteriols crnd construction J 0 J

7 ESLqb-l Computer Aided Droftino Lob U 0 2 I

6 PCLob-3 Solid Mechonics Lob 0 0 2 I

9 tAc-2 Gender sensitizqtion 2 U 0

Tolql 20 0 4 20
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Vidya Jyothi Institute of Te*hnology
(An Autononlous Institution )

l),'i,rit'ijiitii:,i! i iiii Jii,, ,i,L

FLUTD MECHANICS

Course Otftconrcs

Atier .ompletion of this course students rvill be able to

' COl: LJnderstand ditfererrt properties of flLiici ancl the relationship i,.r\.\,een thei1.
'('02: Explain the Continuity ecluatiorr fbr One clinrensional" t\\r) i:inrensiolriil and three climensional

1'lovr,s.

'CO3:Appl:"the Luler's arrd Bcrnor"tlli's eqLrations in practical ciirr,:rrgineering problems.
'c04: Anal-vse hcad losses in pipes trncl 1'.lorv betrveen par.allel pi,rc.,.
. CO-5: Dernonstrate the boirndar\ layer concepts and its separ.atiorr.

T]NIT - I

Introduction: I)irrensiorrs arcl units plr'sical propertics .i' llrriiii. ,,eciilc gr..r itr,. viscosit_r. sLrrfhce
tensioll. vapor pl'cssLtre allti thcir iltflLrcttces on llL.rid rlotion prcssLltc ul ri r,,,111. Pasclrl's iari. l.lrclr.ostatic Iar.l.

- atll- lspheric. gar-rge and \lacLlLltll pressLrre -' nreasurement of' ptcs:iii-. Pressurc gilLrgcs. Mtrr.rneters:
dit'ltrential and Micro Manorreters. Hvdrostatic lbrces on subntergeci irirrnc. Ilclrizontal. Vcrtical. inclrnecl
and curved surfaces - center ofpressure. Derivations and problenrs.

UNIT _ II
Fluid kinematics: Description of flLricl llori. Streanr
Classiflcation ol flou,s: Steaclr. unsteaclr,. Llnitbrnt.
irrotational ilou,s - Ecluation of continr-rit1... fbr one. tu,o
potential thtctions. flori.net analvsis.

TJNIT _ ITI

Fluid dynamics and measurement of flon': Surlacc and bodv lilrces i.rier's ancl []cr.rroLrlli's eqLrations for.
f'lori' along e streant line lbr 3-D flou,. Navicr Stoke's cqLrations (1.r1,i.;nutionar.-r ). \,,ls111gt.rttrnt erlu:rtion
ancl its application - fbrces orr pipe bencl. Pitot tLrhe. VentLrri ntelcr';rr,: rrr.illce nrcter classillcation of
oritlces. l'lo"t' ol'er rectangLtlar. triangular. trapczoiclal ancl Steppcri notclr.,,, ilr.oaclcr.cste tl rr eirs.

UNIT - IV
Closed conduit llolv: Rer,'nold's erpet'inrent - Characteristics ol I-aminir .t TLrrbLrlcnt tlor.rs.
liictiorr Darcv's eclr-tatic'r.r. "variation cl1' fl'iction factor *ith llcrnojrl ' . .iiirnbcr N,lood-r's
losses pipes irl series ,PiPes in parallel 'l'otal energ), linc and lr.,.ir.ir-rlic grailicur Iine

line^ patlt iir,,' streali liles and stream tube.
non-Lrnifbrnt. i i,rtiuar'. tLrr.bLricnt. t.otational ancl

. tltrecr dintr.lt-',,,nal t-lou s - stteitr.n anci velocitv

[-au,s of Fir-ricl

Chart. Minor
Pipe netll,ork

problems, flow between p/rarret platis. flow throLyh long tubes. flow thrrirrglr inclineclturbes.

e fuz&

L T P C

J 0 0 3

,iff*rr' , 'w ,@k, o KD*--

l>



Vidya Jyothi Institute of Technology
(Accredited by NAAC & rro *9"!,;*l'r';fy;X:"g:rri:i;r,1f,),,,u,,,n,,, A.rfitiared ro,)Nr{J, Hyrterabad)

* 
Drpartment of Civil Enginc:i,ring

UNIT _ V
BoundarY LaYers: BoLlnclar' la,r'er - corcepls. characterisl.ics of iri,rir,,.irrr.r lar,er-alorg a thin l)at plate.

ffi:l;::]].,?ili.t:'',''tion' 
separation o1'BI-- conrror of BL" rrori ,ir.i,.;,,rJ sLrbrrc*rccr c,b.iec1s - Drag ancl

Text Books

Itotr,te (Engli,sh) )2ntl Etlitirn. 2()Ir)

Rqfbrenccs

l' ,1 Te-rthrxtkor Fruicr rrruc,hine.s bt.R K Rurptrt.,\i. (,huntr r(c.ntp.tit ; i ! )() r()

p.$s

fi^*
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Vidya Jyothi Institute of Technology
(An Autonomous lnstitution )

l)eystu"titltti?t ol ( iyti ! .ttt: ri id

SOLID MECHANICS - I

Course Oulcomes

Afier cornpletion of this coLtrse students u ill be able t<r

o COI: F.xamiue stress strain. elastic constAnts and strain energ\.
. C()2: At-ralvse the shear lbrce and bencling nroulent diagrans o1-bcriirs nnd relationship betrveen them.
. CO3: EvalLtate the flexural ancl shcar slresses fbr various l-reJnr e rr,t, :ie1ir)ns.
. CO4: (lalcrrlate principal stresses ancl strains r-rsin-q aniilvtical linii :r'aphical solLrtions tbr the saf'ety,

r-rsing fhi lLrre theories.

r (iO5: Deterntirre the deflections olbenn'rs u'ith various loadings usir:i,dit-ferent nrcthods.

UNIT - I
Sirnple Stresses and Strains: Elasticitl'ancl plasticitl'- Tvpes of slressc:. rirtl strailrs Hool<e 's 

la'ur - stress-

strain diagram tbr rnilcl steei - Working strcss Factor ol saf'etr i.ricrill stlain. Poisson's ratio and

volumetlic slraitt - Lliastic rr-rodr-rlii and the relationship bcnveen therl iil's rtl var-r ins seclion contposite
Irars - Teinperi]tllre stresses. Elastic constalrts.

Strtin Energl, Resiliencc CiraclLral. suclclen. intpact and shock loadirr!', sinrple lpplications.

TINIT - II
Shear Force and Bending Nlloment: Dcflnition oi-beanr - Trpes o1'rr,:,rrs ('onccpt ol-shear fbrce artd

bellding illolttcltt - S.[r antl B.M dia-granrs lirr cantilever. sirnplr sul]llot-tL'ir rintl ovcrharruirrg bearls sLrb.jected

to poi ,t litacls. Ltnitbrntlr clistribLrted load. unifirrnrll varving loarls anti r'irr ri-,inA1ion oi'tltesc loacls Point of
contraflexr,tle Relation bctweerr S.F. B.M and ratc olloaciirru at a sectiorr l1'a bcan.r.

UNIT - III
Flexural Stresses: Theon' o1'sinrplc bencling - Assr-rr.r.rptii'rns [)cri',iiii,rr of beni]ine cclLration; M/l : 171,

:E/R - Ner-rtral aris - Deterntination of benclirtg stresses - Sectiorr ir,',-iLrlLrs o1'r'ectangLrlar and circLrlar

sectiol.ts (Solid and Hollori'). I.T" Angle ancl Clrannel sections - Design i;1 -,ilrple beanr suctions.

Shear stresses: Derivation ol fbrnrLrla Shear stress distributittn ii.r()ss r,ariolrs bcanr sections Iike
rectangr-rlar. circr-rlar. trian-{ular. I. T angle sections.

UNIT - IV
I'rincipal Strcsses and Slrains: IntroclLtctiort Strcsscs rln an inclinctl r,,'.. iion ol'a blrl Lrrrtlcr urial Irlacling -
col.)lpoLlllc'l slrcsses - Nortrtal ancl tangential strcsscs on an inclirlgil ,,:;r1tc fbr bilrrial strcsscs 'l r.vo

perpcltdicr:lat-lrortniil slrcsses accornpalricil br a statc o1'sintplc slrclrr ',',iti"s circlc ol'slrcsses - Principal

stresses and strains - Anall-tical and graphical solLrtions.

UNIT - V
:

/l

rV ,xj,:vL 4 N'ko* urLr-i ,%k
'@,'m* ,o Y&Y ,,fi*
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Vidya Jyothi Institute of Tei:hnology
(An,A,uton0mous Institution )

/ ),|\ti.ij,, !; ,i i. i.,-:, : :i ,,._,

Detlection oI Beams: Bcrldirrg iltlo a circttllt ltre slupc. Jcl)eeliorr;rri. r.r\iiu\ (]l .ru.\irrln.c Dil'l'crerrtilrl
equatiotl ibr the elastic line of a beatr - Dor-rble integration and N{acriiirii's rretlrscls - Deterrrination of
slope ancl cief'lection for carltilever attcl sitrplv sLrpported beanrs subiectc,i [o 1-reilt loacls" [].D.L. Ltnifbrmll.
varving load Mohr's theoret.ns - Mollent al'ca trcthod - applrcatron t() :.irrllle cascs inclLrciine overhanging
bearns.

TextBooks
1.,\trcngth rf Material.s h-,- R.K.Ban.sctl. [.ctk.s.hntiptrblicatictns pvt. Ltcl.,\,ittlr ctlitictn. )() 1.,

Re.ferences

Eclition. )0ll
2.,\trength of'il[utcriuls h.t, D.S Pt.ctka.sh Rur.t. {,init,cr.s,itie,:,pr.c.s..s. l,\,t li:.1 ]gL)()

8.
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Vidya Jyothi lnstitute of Tee hnology
t.,1,,,,tc,iita,tt^ ,\,1A(,r,vBr,,,j*1,*;::i,?l:;: Ili':j,Iif il),,.,,,,,, ,,rt, .,rt/iti,,rL,tr,, /,\rt . Htde uhuLj)

l-)tpui"llt,-,i?i t)! {'irll !,t'l:,, ,;ltj

ENGINEERING GEOLOGY

Course Otilcomes

Atier completion olthis coLtrse stucjents r,vill be able to

' COI: C1assi11 anci corttpare difl'erent roclis and nrinerals acr'oss llre ,-,rnstr.Lrction sir,.-.
. CO2: Iclentifv and bLrild the knori lecjge on rnain ancl ntosl c{)rlutor.r igneoLrs- seclirlentarv ancl

nret.rnorphic rocl<s encoLr.terec'l br tbunclations ard sites.
o C()3: Define Ancl Interpret The Cieological Strr-rctr-rres In'fhe Cicol,rieal Maps,,\nri Cross Sections

' C()4: [.]nderstancl the itnportatrce of rrraplrical stLrdies and varior-rs g,-..p111,q jc.1 prctltocjs.
r CO5; IllLrstlate the fhctors r.vhich atlect thc clams" reservoirs anci tLrirr,iis.

UNIT - I
lntroduction: Illlportance o1'geologv tiont Civil [:nsineerins point oi' r i, ir . Brief stLrcil o1'casc histories ol
fhi lLrre of sotlle Civil Engirreerittg constntctior.rs due to eeological tirrirr bacl<s.lnrportapce of phlsical
geolog,v. Petrologv and Strtrctural geolog1,,.

Weathering of rocks: Its elfbct over the properties of rocl<s inrportlinr,' rrl r,rcathcrip-g with ref-erence to
datls. reservoit's tincl tr-tnnels rveatheling rl1'con'rn.rt'rrt rocl< Iil,e "6ranite'"

TINIT * II
Nlineralogv: Detlnition of ntineral. Irnporlance ol'study olminerals. t)il'ir,r,:nt ntethocls itlslLidi ol.nrinerals.
AdValltagcs olstLtdV of'nlirlcrals br plrlsical properties.Role olstr-rch oi'rrh.vsical pr..,crties.1'rrinerals in
tlle iderltillcation o1' lllirtcrals.stucll of phrsical properlics trl' :onrc conrlrop r.ocli forrling
lrine rals'IEratrples: Feldspcr'. Qr-rartiz. I- lint" .laspe r'. OIivine" Auuiir. i Iolnblerrtic. MLrsco'ite. Biotite.
Asbesfos. Chlorite. K1'anite. Garnet. "l-alc. Calcrtc. StLrcl,r' ot'other uori,,ron eccrnor.nics nrirrcrals such as
Plrite. Ilcrnatite. Magnetite. Chromite. Calena. Prrolusite. Craphite" N,,llisr:,.rsite. anci lluLrritel
Petrology: Detlnition of roclt. Geological classiflcation ol roclii into igncctrs" Seclintentarl,and
lletatlorpltic roclis. D1'kcs and sills. conrnon strLlctLlres ancl 1cr1Lir,-: of igncoLrs. Seclinrentarl and
tnetatnorpiric rocks their distinguishirtg t'eatures. Megascopic ancl nricl.,,eo;lic stL.rti,r of roclisIeg: Granite.
Dolerite" Basalt. Pegnlatite. l,aerite. C-onglomerate. Sancl Stone" Shalc. I ii;rcstone. Gneiss" Schist. eirarlzite.
Marble ancl Slate]

UNIT _ III
Structural Geology: out crop" stril<e and clip stLrdv of cor.r-u.r.ron 

-{eoiosre al strlrctlri.es associating r.vith the
roclis such as fblcls- faults ut-tcollfbrnities. iind .ioir-rts - their inrprrrt,rnl t_\ pcs iyrrl case stLldies. Tlreir
itnporlance InsitLr and drifi soils. collntot.t ty'pes olsoils. their origin arrrl i,r'vr.ll.r.epce ip Ipclia. Stabilisation of
soils. .lround ri'ater. watel table. conrron tr;rcs ol'grouncl r.rlrlcr. spr.ii ,:,. eolre .l'rlcpr-cssion. gcoloqical
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UNIT - IV
Importance of geophysical studies: Principles of geophrsical stLrtir lr) Grar,,itr rrethocls. N4agnetic
methods. Electrical tllethods. Seistric tnetltods. Radiornetric rretlroLis,rrrri Geotlrer.rnal nrethod. Special
inlportance ol-l-lectrical resistivitr. ntethocls. and seisnric refraction r.netlrl.l.. lnrproverrelt ot'corrDeterrce of
sites bl'groLttine etc. fl-tttdarrerrtal ;ispects of rclcli nrechanics ancl If n'u iror:ir,r'rrtai Geologr.

UNIT - \'
Geologv of Dams. Resen'oirs And Tunnels: T-vpes o1'dan.rs iirrcl bcrii'ing o[ (ieolog.l ol site in their
selectioll' ceological Consiclerations in the selection of a clarn site.irnalvsis ol clan-r failures of the
past'factor's contribtrting to the success of a reservoir.geological fhctors irriluepcipg qater lishtness ancl lifb
of reservtlirs Purposes o1-tLtllneling. effccts o1-Tunneling on tlre {r-ounii lole olCcriegical Co,siderations
( ie' Lithological. structLtt'al arrcl -{rouncl r.r'ater ) in tLurneling ovcl bleal, iir, j iinins in tLrnlrels.

Text Books
l.Enginecrirtg Geolo,qt, h.t, l;.r',rrrrnukc.sut,rr/tr. k[c.-l[illtut. Intliu !.tti .-,ito5

Rqferences

2. Dngincarirt.q GcologT' hr Strbinr.t.t,(iun,qrtltcttlfiycq,, ().rlrtrd 11rli1,d/.\/1i i i.. \.r.
3.EngirtcaringGeolog,/ot'C'ivil En,qint'ers. p.(' L,'argltt,.s.e lrlll [.r,rtt,iirr;]. )() l2
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Courrq Agrules

Afiel completion orthis course stucrents ri,iil be abre to
r cor; Itentit' a detairecr surve'irr-{ at an-r,site br an,r ,rethrcr.o CO2: Abilitl,,to r_rse n.rodern sLrrvev eLlLliptnclt to pteasLrr.c angies liir,r .iista,ccs.o COj:Contpute the cjifferences in elevation^ clrau and utilize conl()ril i_,iots. r,olrrrnes lirr earthrvorlt.o cozl:Llrlderstancl the rvorking principles o1'nrodern equippent arrJ ji., ,rethociolusies.r CO5: Anail,ze the basic concept of GpS ancl its applications.

UNIT _ T

Introductiott to sur'e'ing: Overvierv ol pla.e sur'e1,ing lchain. co,lil.lss. theod.litc a.d plane table),objec*ives' Principles arrd classificatiorrs. Scales, conventioral S'mb.ls. -,rllrals.

UNIT _ II
Distances and direction: Distance llleasL*e,rcrt rlethods. Lrse or'iiriiir. rape arri erlcctroric clistancenleasLlrelnellts^ tlleridialls' azitttLltits attcl bearirgs. cleclination. c.rr.rpLrtai i.jii)ralrsle.

T]NIT - ITI
Leveling ancl contouring: concept ancl-fernrinolo-9-r..-l'enrpclrar_r riliiistrnerrs rnethocj o1. leveling.Characteristics and Uses ol contoLtrs _ llethods ol concluctins ci)iriirLrr sLrrve_\.s ancl thcir plotting.Elnbanklnents and cLttting fbr a level sectio, ancl I*'. le'er sectior, ,ui,i ,, rlri,tru.n'ur,,rr,",.r. siopes.

[rNlT - IV
Modern field surveving systems: Prirtciple o1'electronii: distur.ri:.,uleasLlrcnrcnts. t\pcs of.EDl\4itlstrlttlctrts' distorlat' totai stati.tl - parts of'a total statiolr accessoric: rrtl'artagcs.rrti aptrrlicrations. fleldprocedu.e lbr totar statio, srrrve,\', e.r'ors i, totar st,tio, survev.

UNIT - V
Introduction to Geontatics: GIobal positiori,u s-\stelrs - seg,rcrts. (ii,: ,reasur.errr-rts. errors in biases^srtn,evir.rg !r ith GPS. Co-orclinate transfbr.nrati()lt" aCCLliu.acl, colrsiiil'i.rrtions.elcctr.ornagnetic spectrLlrx^

ilffi,.,]i;il]::11l.]:::::".'ii':i::'1.-lll]','r'.' 
,,,,,'nfr,.,. .,u c,, ,r, s,rrrhcc r{en,o1e se,si,g ciara
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^li:,*yi')'i:T;;:ii:tljJ,;)}l 11, '.' 11t\ 'ltfiti,trc,t r't ,t.\,r1, uvdcruhatt)

[)t'ltiil'711't'tt: ttl' ('ivll i:.'tt,,:.:, ili,,{

!..\m've.t;ing (Vol - 1 ,* 21. b,Dtrg4al,\ I{. "Tttlu Mc,.Gray,Hill Ptthli'ltin.:t('o l-ttl. ,\ew Dclhi.200l
) Rcmota.sensin,g geotruphicul lrtfbrmution \.1.,\'tam hr AnliRcclcir \L Ii ,\ publit'utions. )0() l.

References

l. Sma.\'irtg untl Let:clins h-t, R. '\ubrcrntoniun, ,\tt('r)n(l Eclililtn ()xlrtrti I r.ilc,r'r'il.r,Pi'r,i.r )()12
('hundrtt A M, "Plctnc,Sun,eying" ancl "Llighat',\tu't:et:ing'Nol ir,gl i,itt'rnutiontrl Pyt Ltt.l ,

Publishers. i'rev' Delhi. 20()2
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SURVEYING & GEOMATICS LAB

Cotrrse outc.ome.t

Alter corrpletion of this coLlrse students *,iil be abre tcr

' col: Appll'the principre of surr,,evins fbr ciiii eneineering appri*rr*,rs. ClO2: Appll,the l<norvledge to calcr:la1e areils. drau,it_rg plans ancl c()irroLlf rnaps Lrsit.re diflbrent'neasur.ing ecluiprrent at fleld ievei.

' co3: Identiti data corection rxetirocls anci prepare liercr notcs.o c04: Iirlderstarld the 
'vorking 

priltciplcs olsLrrvel irst.Lrrlents. .rc.i:rr.elrert L.r.].ors a.cr corrcctive
IICASLITCS

o c05: Itlterprc't sLlrve)'data ancl cor.l.rpLrte areas a,cl volu,es. Ierui: i,, iliilcrerrr irpc. ol L,.',..,1rnrert arrdrelate the knor'r,ledse to the moder.n equipnrent and its rnetrrocr.r.gie ,,
List of cxperiments

I . Surver oi'an arca br. chain sLrrvcr ing.
2' Deternlirratiot"t o1'tuo irtaccessible points br irsing prisrratic cgr.r.r,r,,,.3 Surver itlg o1''a given area br' prisrnatic e unrpuss (closed Irirverse) lrnrl plotting alicr adiust.ert.-+' Racliatiorr & intersection Inethocj bl plane tatrle surver.(Arrr ore crii...rse)5. I:xe, cise on fly Ievelling using dunrpv ler.,eJ.
6. An erercise on L.S. C.S and plotting
7. 'l-r'ig.r.rret'ic 

reverirg - Hei_eirts ancr clista.ce probrerr
8. Deterni.ation orArea & Renrote Irc-ight usirg totar statio,9. Travelsitrg & Conlourilts using total station
l0 Distarlce. gradierlt- Difl. height betiveen trvo inaccessible poirts Lr,iir,,1o1al statio.
I l. StLrdl,on Lrse of CpS lbr.clata collection
I2 (lollection of Point Data. Line Data. and polvgon Dara usins cir,\.

Vidya Jyothi Institute of Tee hnology
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ENGINEERING GEOLO(;}' I,A IT

Cttur.sa Otnt'lnttt

Alier cornpletion or'this coLrrse st,clents ri.iil be abre t.r clol: To stLrdl'the ph-r'sicai properties and iclentitlcatirx or'rrire'.i., rclerred Lrrcicr tirc tlre.rr..
' c.,2: Describe and identitl' tire rocks refbrre, Lrrder the trre,rr.. CO3; Illustrate tlte Microscopic stuclv of rocks.

' Co'1: Interpret ancl clrar'r' the sections fbr geological maps sh6vrirg riircd becls. fiiLrlts. urrc.lrfbrrrities
etc..

. CO5: Solve the sirrple structural geological probienrs.

List of Experiments

l. Stud-r' o1'phy,sical properties ancl iclentification of mi,erals.
2. Stud' of phy'sicar properties and identifrcation of rocr<s(igreoli:.)
3' StLrdl of ph}'sical properties and identification of rocks(sedi,*rtarv)
4 Studv o1'phy'sical properties ancl icientillcation of rocl<s(rrctrir:,;rlrhic)
5. Microscopic stLrcll, olr.ocks

6. Microscopic stLrdy of minerals

7. Stucl.v of geolo-uicar st'r-rctures Iir<e fhurts and fbrds

B. Stuc11'of georogicar structures Iir<e tirtecr lrccr *oc]ers a,cr Lrrc.ii;,rr.nritics
9. Interpretation and drarving of sections fbr ucological rraps siroii ing tiltecl be-cis

l0' Interpretation and drarving of sections fbr geological maps sht,,i irg taults . Linconfor*ities.
Il. Sinrple structural geology problems on Strike.

l2.Simple structural geology problents on Dip

Vidya Jyothi tnstitute of Technology
(.4cLradited h, NAA(. & NBA, ,li:i.;i:',1,?I;;:iliTlI;)"X], ,, , ,,,tttt, y'titiuta,t r. ,/tT L., ,tdct.uhut:{)

[)t'l1iu'tt]/t li ril ('irii I tt,,-: ,rlj

kg 'X*fiL r y*l/",bw s ,&&b
ENVIRONMENTAL SCIENCE

\-,rfE'z l

,r{-r' 
'

-'1

ro. g;cP il.

UrA

8e

L T P C

0 0 ) I

,(,Lr,'

z\

fr



Vidya Jyothi Institute of Technology
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Course Outconrcs

After contpletion of this coLlrse stLtderrts vlill be able ro

' ,|?.1;TIJH,$J;,p#:,li:"j[::]ll: a,d runcti.ns o1 cc, srsre,r. r,,iiue ol biodiversity.

' 
,t3,i;,?:p1ain 

the Iirnitations o1- the r'.ls"u'ce* arrd irnpacts .i 11v,s1- Lrrirization or arr riaturar

' co3:Explain the sources and eflccts ol'environrrental pr:iiLrtions ancJ list the a'ailablefechniques to control the pollLrtion.o (lo'1:Explain the global envir.nt.nertal issues lil<e climate ciririi-re. ozonc h.le arrd can explain

l]il::lt 
of EIA' Environrrental Managernent Plarr" enrir,ri,irrcnral aLrclit ancl Iist the EIA

o ('o5:Nlctttiotl thc salient fbatLtt'es ttl'err,ir.nnrcntai acrs a,tl i.i,r,.s. clcllrrc tlrc sLrstainable goalsalong lr ith rneasures required firr.the sustainabiiitr..

UNIT I
Ecos-vstem: Deflnition' Scope and Inrportarce of ccos'stcrr SlrLrctr-rr.c ard Functions ofecoslstenl: Food chains' Iroocl \\'eb and Ecological n1,r"n-,l.tr. Irl.,, .lenerg-\: Bio-nragnifrcation.Biodiversitv anrr Bioric Resources: r,,,,.,.,,.rr.iir,, ii.,rr'-i,r-, 

";.::.,:';.,i'irl;u,".,.ritr,. 
varue of

!;:,1],T';?:,ll;I[:j:;l:1.]0,''.rsir-r. lhrears ro biocri'ersirr r,:,,Se,.\,3rion .r bi,cllv"l.,ir\i,-rn-

LTNTT tI
Natural Resources: Classification of Res.urces. water resourees: use ancl over utilization o1.strrfhce and grortnd rvater" Dams: benefits ancl proble,rs. Ir;iirr *,ater.harl,,esting: Energyresources: gr.*'ing ellerq,\/ needs. Rerc*airle and Non Rcrt,*lrbie Energ' rL.sources. Land
;.'',l:ffi;,,,land 

desradatiott - I-anclslicle anci Soil ['.r.siorr: i:',resr R..J,,..e. - [ises ancJ

UNIT ITI
Environmental Pollution Antl control: I-vpes ol pollution" sources. lr,.1bcts arrd clontrolrneasures ot'Air po,irtion 

"water porLrtiorr .Soir poirution anc, N.i.c poruti.r.

UNIT IV
clobal Environmental Problems ancl Global Ef'forts: crecir jr,ruse efl'ect. (ilobal warrning.
:1ilffi.-'.i?1ffifit[t["'J;X""' on hutnan environmenrr ozo.. .icpletio, and ozone ctepleting

EIA methods.
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iir'yt,i!'!i.:t.-,,:i tti('tt.r,',i.tJt, l,*,

TJNIT V
Environmental Policv' Legislation, Rules And Regulations: Sliiient f-eatlrres ot'F.nvironmentalProtection act' Air (Preventio, ancJ cortroL,f- p.r?r.-,rillr'n., lc)gl. \\,ater (l)reverrrirn andclontrol of pollution) Act-1974. F,rest conservation Act. \lLr.icipal s.licl *asre" Hazardous\vaste' E"-* aste. B io-rleci icar \\ aste. Racr ioactiv e vr,aste I{ Lr res.Torvards sustainahfe Fytu.rl, concept of Sustainable Del,cl.piirc,t. SLrstarnable goals defi,edby LJN' l-hreats to Sustainabilitl'. E,ruliro,r,.,rental Eclucation" l{riic.f IT in l-.n'irornrent. Smart

il::lj,:r?'cept 
of clreen BLrilding. [.o* carbon Lif'est1're. Lilt.r:.clc assessment arrd Ecological

Text books
1. 7-cxt Book o.f I:.nt,ir.or.tmentul ,\ttrdic.s.

ln/ c rn u I i r t r.tcr I p 
t r b I i s, ha r.s.

b.t, 1nr,1-,,nu lirii,,hik 1lrtt [tr.lition),,\i.,r' age

2 Ent'ironmenrcrl 'trntrie,t' fu Eruc'h Bharuc'hcr 2()05, (iiivar.,:.ir), (irunr,s (,ontnti.c,t,ion,I t t it.c'r.ti t.t pr.c,rr.

Reference books

t 
i;;:,,::;,:::,,i,),i;,,:,;:,nrnentu/ 

,\i/uctie,s, h), Antthttct tttiii.ttik (3rtt Ldiri,n). tiey, ose

2' Taxl hrtok of'Environrnen/crl science und Technologl, b.1' \1 lrtli Redclt. 2()()-i' llnt'irrtnmerttcrl ,\t'ienc:e ; Trn'r'trrcls' ct .\tt,ttctircrhle Ft't/ttrt: ., ii' ,i,'"i,'l,i"r-'li:, igt,t 2()0g pHLLcurning privcrtc l.td. Nev, Delhi
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SOLID MECHANICS - il

Coru'se Oricomes

After completion of this collrse str_rdents rvill be able to

' COI: Design anci satbty'olthe shalt subjectecl to Torsion and bencj iri! lronrent.
o C(J2:Calculate the Column capacitr"fbr various end conclitions clrrc i() axial ancl eccentric Ioading.

' CO3: Applf'the concepts of direct ancl bending stresses to eyalLratr- rjre saf-ety 6l'Strr-rctur.es.
o ClO4: Evaluate the stresses and strains in Thin shells ancl Thicl< C,r iiir.iers.
o CIO-5: l)eterlrine the stresses clue to [.]ns-i'rnrnetrical benclin-q o1'bclirr\ lpcl locale t]re shear centre.

TrNIT - I
Torsion of circular shafts: l-heorv ol pLrre torsion - Derivatiorr o1'l or.:;ron eqLratiops ,,,.1 : qir = Ne/L -Assunlptiotrs tnade in the theorv of pure torsion - Torsional mornent ol'r.c:istance polar section ,roclulus -Pou'er translllittecl lrv shalis - Corlbirrec'l bending. torsiou ancl encl tlrrii.i - Desien ol slralts according to
theories of tarlLrre.

Springs: Introcluction - T1,pes ot'springs - cjef'lection o1'closc ltr.tcl o1.rg1r .oilecj ltclical spt.ings under axial
pLrll- springs in scries and parallel.

UNIT _ II
Coluntns antl struts: Itltrociuctiott - 1-1'pes of colLrnrns - Sho11" nrecliLrnr rrrrri Iopg cnirrpr;rs -,Axiallv loacied
collpressiot.t tllelrlbers - Crusllin-q load - ELtlcr's theorem fbr lons coirrrrrrs - assr-rnrptiops - derivation ol
ELtler's critical load fbrrnulae fbr varioLts end conclitions - E,qLrivalent leir::llr ola colr-unrr, slepcjerness ratio
- Euler's c|itical stress - Limitations o1' E.Lrler's theorl' - Rankinc i rr)rdon fbr*Lrla -. Long colurrr.rs
sLrb.iecled to eccelltric loading - Secaltt fblrnr-rla - Ernpirical lirrnr-rlac Straight line tbrrrLrla - perrv.s
tLrrntrll.

UNIT _ III
Direct and bending stresses: Stresses uncler the cornbined action o1-tliirct ioacjins and bending moment,
core of a sectiotl -- detertritlation o1-stresses in tlre case o1'clrinrnevs. r'elrirrirrg il'alls ancl darrs - corrditions
fbr stability slresses due to ciirect loadine ancl bendin-q ntonteltl abrtrrl i.cltrrrris.

UNIT _ IV
Thin Shells: T'hirl seanlless cl"lirrclrical shells Derivation o1'lirnrLrlu ii,r IongitLrclipal apri circr-rprt'erertial
stresses - hoop" Iongitirdillal ancl VolLtntelric strains - changes rn dia. rirr.i r.,olLrpre 6t'tlri. c'linders -- Thi,
spherical shells.

Thicli' cvf inders: IntroclLlction - Larre's theurr tirl thick cllinclers l;i:r.ivation ol' Lanrc's lorrnLrlae -
clistribr-rtion of iloop arlcl raclial stresses across thici<ness - clc.srgn ol thrii.. .:., Iinders cor.r.rp.Lrrcl c,,lirclers -
Necessary difference of rafiii for shrinkage

\ryy z V',1:&L-%ryt*W
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tAc:t.t.adirarlbt NAA('c( NBr ,;,:,:,:";'J]";,T;l;:fftlj.l;:();, ,,,j., ,,,itttt:,1/titiutt,tr,,/,\rt , Htttcrubutl)

[]t,ytrtrintt:til t;l {'ilrl ;t..'ll,r.,,,ry..:

TINTT - V
Unsvmetrical bending: Introditcti<tn - Celrtloidal lrrincipal axes of scclir,r 6raphrcal rneth.rj for locating
principal axes - Molretlts ol inertia refbrred to anl set ol rectangLrlar arr'., Stresscs i, bearrs sLrbjected to
t-ttrs1'tlmetrical bending - Principal aris - Resolution of bencling nronlcrri rrto t\vo rectangr-rlar axes throusl1
the cetttroid - Locatiot.t of neutral axis - Detlection olbearrs uncler uns,r nlnrL'trical bendirrg.
Shear centre: Introcluctiotl - Shear centre lbr sy'rnmetrical and unsr'nrnrelr.ical (channel. l. I'and L) sections

Te-rt Books
ll '\trangtlt rl Muterittl.s h' R. I{ Ban,sol, l.crk.shmi Pt,thlicutions H.rt.st, l,t i I-tcl.6,t, t,tl )015

Re./cre nces

l1 Strcngt,'t oi':Y[urttt'iul"s bt',\,\.Bhut,ikurti. I:'iku,s ptrhli.s.hing Hott.s,a p\t l.i,t,)()0,\
2)l,lec:lturtic'.s rt l[utariul.s h.r.R (' Hibhcler. pLtlt.\ott Etltrc,cttirtn g,t, ctl )l),r I

\}}P 2
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CONCRETE TECHNOLOGY

Cottrsc ()utct)nte.t

Afier corrpletion of this coLrrse students r.rill be able t.
' co, : Understandirrg tlre properlies 01'cemerts and adinirtr_rres.
r CO2: Analvse the properties olaggre-qares.
. CO3: Evaiuale the properties of.fiesh concrete.
o c04: Analvse the behaviot'of harclenecl concrete ancj clr-rrabilit_r o1'c,,,rcr-e1e.o co5: Design the cotlcrete rrix ttsing IS code and describe the specirrr corcretes.

UNIT _ I
cement: Portland celrent - chenrical composition - H1'clratiop. Setl irs ,l'cernelrt StructLrre of hvclratecerrent - Test on ph1'sicar properties - Different graires o1-cerrert.
Admixtures :T'pes of admixtures - rninerar ancl chelrical adrrixrr_rres

UNIT _ IT
Aggregates: classificatiorr ol aggregate - Particle shape & texture il.rti" strength & other. mcchanicalproperties of aggregate Specific gravit1,. Br_rlk cjensitr,. porositv" aclsor.ptrirr & rloisttrre content of aggregate- BLrlking of sand - Deleterious substance in aggregate _ Sounclness oluggi.,:qate _ All,ali aggregate reactictn _Therrlal properties - Sieve alliilvsis - Finencss nrotlulirs - Gradirrg .iil,,is - cir.ading o1. llne & coarseAgglegates - Gap gradecl aggre_tate _ Maximlrnr aggregate size.

UNIT _ III
Fresh Concrete: worl<abilitl'- Factors at]-eclinu *'orkabilit,r,- Measurunrt.irl olli,or.kahilitv b,l clifferert tests- Settingtimesofconcrete-Et}'cctoftimeanclternperAtureonilor.liahilir-r 

-segregation&bleecling_Mixingand vibratiorl clf colrcrete - Steps in manLrfhctr-rre of concrete - eLralitl o1'nri..irg r'.ater.

T]NIT - IV
Hardened concrete : water / cetrent ratio - Abrarr's La.,i'- Gelspace '.ri. Natr-rrc ot'strength of concrete- Matr-rrit1'collcept - Strength in tension & corrpression - Faclors afibr.,lirru strerrirlh - Relatiorr betweencorlpression & tensile strengtlt
Testing of Hardened Concrete: compression test - 

-[-ensiolr 
tests 

-Flcrui.e 
rcsts - Splirting tcsts - Non-destructi ve testi ng nrethods.

Illasticitl', Crecp & Shrinkagc- MoclulLrs ol'clasticit,r [),t,narrric ptptlir]r: rrl.clasticitr I).sissor.s rati.(lreep of concrete - fractors inllLrencing crcep - Re ration berri,ecrr ur.ccrr N . 11, i,,,,,.,,t .:".,-l nfi..,r ricreep - Slrrinkage - types of shrinkage.

L T P C
J 0 0 I
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/-)t:fiii':lt:t,tit ;)i ( ,i,1 .,.j,;,:-- ;I,,1'

UNTT - V
Mix Design :Factors in tlre choice of mix proportions - DLrrabilitv ol'copcr'iic - eLral itr c'ontrol oi'concrete -Statistical llrethods - Acceptance criteria Proportioning olconcrete rrire:. iry varior-rs ,rethods - BIS ,rethodof rrrir desilrr.

Special cloncretes: Introdrrctiotl to Light ueight concrete - c'ellLrlar c()ri,-i.ete - No-llrres concrete - High
derrsitr" concrete - Fibre reinfbrced concrete Poll'rrer concrete I lr:lr perlirrrrarce colrcrete Self
compacti r.rg coucrete.

Text books

1. (',rtcrete T'cchnolog' h.v, M.5.,\hatt.t;. S.(,huncl & C,.. 7,t,ed 20l-l
2 (-onc'rete Tachnologl' hy A R ,Sonthu Kurnut'. Ox/itrtl ttnit,tr.sitt.l)/.r,,, .\,g11, Dallti )0()6

Re.ferences

l. l'rctrtcrtit:.t rf (-oncrcre b\, ,4 M.Net,illc 5rh eclition ltr.anric,a IIttll. :1i
) Cr'tnc'rcla Tet'hnolrt'"t'h'l4.L Gunhhir Tuto l,lc' Grtnr Hill [,trl;it.,itr,r.,r,. ,,\trr, t)cllti -i,etl 2()u]
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STRUCTT]RAL ANALYSIS

Course Otficomes

After completion olthis coLlrse stLrdents will be able to
Co1: Analyze propped cantilever. flxed bearrs firr external Ioadines and sriIlort settlerrcrts.
c02: Urlde|stand the concept of Slope deflection. nroment distribLrtion nr,:thod anci analvsis ol continuor,s
bean.rs.

CO3: Examine the beams and arches.
CO.l: Analvze the pin-iointecl plane fiarres.

ClO5: Drau thc intlLrence line diagr.ant fbr rroving loacls .

UNIT _ I
Propped cantilever and lixed beams: Deterrrination of static ancl l.irt,rnatic incletcrnrinacies fbr beanrs.Analysis ol Propped cantilever ancl tlxed bean'rs. inclLrcling rlre beanrs *ith cliflbre,.,i,r-,;;;,";";; ffi;i;,sLrbiected to Ltnilornllv distribLrtecl Ioacl. central point load. eccentric pLrint loacl. rrr,rber.l point loads,Ltnifornlll varl"ing Ionci. couple and conrbination of IoacJs - Shear.tbr.cc rrntl Bendips prorncrt diagrarrs fbrPropped Cantilcver and F-irecl Beatt.rs - Delleclion o1'Proppecl cnntilr.r.tr rrnd lixecl 1.,-".,r,r, cfl'ect olsrnl<ingof sLrppoft. eflbct of rotatior-r of a sLlppoft..

LINIT * II
Continuous beams: lntroductiotl - ('onlitruous bearns. clapevron's tlrcu...irr ol.thrce l.orrents - Arallsis olcotrtit.lt-toLts beatlrs rvilir constant and variabie rlorlents of lner-tia u,itlr,irr or both.,r..ir'i'-.-r..i -.;;ilrrJ,beatrs rvith oVerhatrg. Etl'ects o1'sirtl<ing ot'suPports. Derivarlion ol-slolri ciellection equation. appiicationto cot]titltlot-ts beanls uith anci u'itholrt settlenrent o1-supports.Analrsis ri1 ,-r,rrtirruoLrs bcarrs *,ith and r.r.ithoutsettlenlent of supporls Ltsing Motnent Distribution Me-tirod. Shear lbrce rrrr.l i:lcndin-g nronrent ciiagrams.

UNIT - III
Bnergv theorems: Introdttction - Srrain energv in linear elastic s)stcnr. r'\l)l-ession ol'slrain epcrg.,, due toaxial load' bending lllolrelrt and shear fbrces Castigliano's llrst thcorerii L.lnit I-oati Mctltocl. Deflectio,o1'simple beants and staticalll, detenrinate bent fl.arres.
Arches: InlroclLtction - '1-1'pes ol Arches - ('onrparisorr betr.reen Tlrlc, iringecl anrl 'l uo hir-gecl Arches.Linear Arch Eddy's theorenl. Analvsis of l-hrere hrngecl arclres (('iltiillir ancJ parabolic arches rvithouttcr)tpeliitllrc cl'l'eul and r ieldirru ot'srrppor.t1.

UNIT - IV
Analysis of perfect frames: T1,pes of liantes - perf-ect.
Anall'sis of cieterntinate pin.ioir-rtecl fiantes usi,q rnethod
horizontal Ioacis anci inciineci IoacJs.

, Irrperfect iln'i Redunclant pin.lointed fiarres.
of .joints. rrrctirocl ol sectitlts fbr ver-tical loads.

lt
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IJNIT - V
Moving loads and influence lines: Intror-luction maxirlLrm sF and ll\i lil a givcn section ancl altsolute
l.naxitt.tLttt.t S.F. and B.M dLre to single conceutratcd load U.D load Ionlrr tltan tlre span. [J.D load shorler
than the span. two point loads rvith flxed ciistance betrveen thent anil ;c\el'?l point loacls - Eqr-rivalent
r-rnifbnnli.'clistributed loacl - Focal length. Deflnition of inf'luence line lol SF. Inf'lLrence line fbr BM - load
position lbr ntaritnutl SF at a section - l-oad position fbr ma.rirnr-rnt Lli','l ar a section - Point loads. UDL
longer than the span. IJDI- shorter than the span - Int]uence lines fbr tiri:,-'s in rrenrbers olPratt and \\larrerr
trLrsses. E,c1uivaIent unifbrrrIv distribr,rted Ioacl

Text Books
l. Ther.'r.v'of ,Slrucltu'e.s'by,\.pu,rrumruthunr uncl R.Narcn,crn. [)huntrlttit llcti Prthlishing L.otll)Ltn), (P) Ltct.9

eclition )0I 5.

2. ,\lrtrc:ttrt.rl Anult'.s'is'[1ol -l & ll hy I/.i'.l'uzit'tmi ctnd ].,t.l,t Ruht,urti. l','hirnnu ['Lrhli.shcr,t.200E

Rq/brences
l.Slrucltrol Anulvsi,v L'ol I & II hy G,\ l'trntlil uncl ,\.P Gtt1ttu.'['tr!ir ',!,(tt'tot L{ill Etltrt'tttion Pt:l. Lttl 2

adirion (10 April 2008)
2.StrttctLrrctl ,4nctb,.si,sIloL-l&11 6r,,S.,! Bhut,ikulti,L/ikus['tthlisltitt,!lltttrsaPt,t l.tLl .]t:clition.20ll
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BUILDING MATERIALS AND CONSTRUCTION

Course Outcomes

Afier corrpietiorr of this coLlrse students ri ill he able to

' COI: Identil'r't'ariolts bLrilding nraterials ancl to understand their.br:ir: pr.operties.

' C()2: LJllderstand the ntininlLttl standarcJs reclr-rired to designatc ilnti LirC the nrateriais ir.r constrLrction..
' CO3: Disct-tss tvpe tnetals arrcl flnishes Lrsedin the constnrctit-1r pr,,i.. -,.
o fO4: LJnderstarrd tnodern nraterials in general construction pr-aelie..

' CO5: Recognize tlre concept of plastering. pointing and various orlr.,r bLrilclipg sel,ices.

T]NIT _ I
stones & Briclis: Rr-rildirrg stolles - classifrcations ancl quarr',rin-e pi.pu1ies - structural reqr-rirerlents"
cornpositioll of tsrick earth - Ilanufhcture ancl strr-rctural requirerrents. cilrssif'lcation Fielcl ancl laborato^,
tests on bricl<s (cornpressive streng(h. r.r'ater absorption. efflorescence. ciirnt'nsion ancl u,ar.page).
Nlasonr\': Deilnition atrd terll.ts used itt lrasorrrv. Bricli masorrn. charaeicristics ancl rcquirerrerrts of good
bricl< Irasorlr)'. Boncls in brick rvork" IIeacler. Stretcher" lrnglish. l:lerrish hond. Stone nlasonr\,.
Recluil'etllents of good stolle lrasorlrl''. Classilication. clraracteristics ol ijilfer.ent srorc rrasorr^,. .loints in
stone rnasonrl'. T1'pes oli,r'ails; roacl bearing. partition war Is. ca'itr.wails.

UNIT _ II
Cement &Admixtures: Ingredients ol'crelreltt - tnairrufhcture__ (-henti,:rlt conrposition clill.erent t1.pes of
celrent and its uses' Hvdration - fleld & lab tests olr cenrcnts. AclnrixtLrlr'., rnineral & chernical acilnixtures
- LISES,

Tiles' Timber and Glass:lntroduction. Classillcation ol-files. -fests ,,ri l-iles ( \\,atcr ahs.rption. Bulk
dellsit-t & Abrasion). Timber Structure. Tvpes arrci properties" seasorring. (,:irss - proper.rics. classiflcation.

UNIT - III
Metals in constructions: Principle ancl clraracterstics of steel. Alunrirriiiiri. ('lassillcatio, o1'steel..l.ests o,
metals (Tension. Brittleness test. hardness test)
Paints: PLtrpose. tvpes. illgredients ancl deltcts. Preparation arrd appli.,rrtions ol paints to pew and old
plastered surfhces. u,ooclen ancl steel surfhccs.

UNIT - TV

Miscellaneous Materials: C-r psr,rm - Classillcaticln. Plaster ol paris. (i_i psrr;r
Bolrlds. Arllrc:ive:. Hear .rJr..i s()un(l insul,rtirru rrmtel.ials. Ceor.r ntlrclit..,

\w2 , )&(^ &"tt"h*f* 5e

ualI Irlastcrs. Gl,psLrrn Plaster
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^l,l:iii:,l;I;;t lfilrtI;:.,Xl rtt,iit, tttty ,t//itiurt,tt t, r:\,t(,,. tTvderabttcl)

{.}iput'in'ti-.lti {)l {'i;'il j:.q,,:; .r,,,{

Nlodern Materials: Glass cerarnics - Sealants fbr.ioints - Fibre qlass rtintbrced plastic Clar prodr-rcts -Refiactories - collposile nlaterials -.[r'pes - Applicatio.s of'larri.lrr-conrp.sites - Frbre textiles-cjeorle*branes arrd ceote\tirr's rb. errth .ci,forcemerl.

UNIT _V

Plastering and Pointing: Purpose. materials ancl rnethods o1'plasterinu rrrri pointing. ciel'ects i, plastering -Stt-tcct'r plastering. Iathe plasterin-g. Damp prooling - causes. efl-ects aptl ir,iijro6s. Forrr*,.r1 - pecluirenrents
- tvpes o1'fbrm u,orl( - standards - scaffolcling * shoring _ unclerpinning.

Texthooks

l'Engineering Muteriul.s h1'Rcrngvtult.r.,\ ('hund ctncl ('ctrtltuu.t,Lttl l.-.litirn2()1.

(1,) lt cl., l (/t, ecl. 2 00g

Rqferences

l. Builtling Mutcr.ioL.y h.t, Dtt:<gcrl.,,\,or, lgc Intct.ncttioncrl.J,t, r.ct,i.s,ctl ,,,1 :0l()
2 lltilcling l.Iutct.iul,t h.t' p ('.L,ut.,qhasc, pHL ) ,t 

rct,i,s.et.l cl l()l_\

' \+ur2 2 ,/]rL ^fW""f*n,, ,#t&6,'kv'c{'92' ' ,w ro ryg- ,.
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i)c;srit'tnt,-,i71 r:l' {'ii.il l.'rir;,, iit.

COMPTITER AIDED DRAF'TIN(; I,,iit

Ctturse Oulcontp,s

Atiel conrplelion ol'this collrse students u,ill be able to
. CO I : Assess the Softrvare rvith aiding sollrce.. CO2; Den'ronstrate the difterent rnodes olcorrlrands.
' c03: Dralt the plan. Elevation & Sectiorar viervs of the bLrircling.. CO4: Der,,elop the cornporrents olthe bLriiiling

co-5: Replicate the cornplete cletailirg ol-[]Lrilciing ri ith BIN,I irpLri

List of Experiments
l' lntroduction to collcept of dratvin-us throirgh cornpLlter aicled clrailrn:l i('AD)
2' Practice erercises orl coorclinate svstein retbrence planes. initial :L'i{ings. clranins aicis. preser.rtation

norrrs and standards.

3' P|actice Exercises ot.t cot.tlmancls- drarrin-t. l\loclif-r,ing. lnr.ers. tcrt r.loclis anil clinrcnsiorirh_{.
1' P|acice ot't sVtrbols ancl signs ( nraterials. Architectural . strr-rctulal . i l..ctrical. plLrnrbing)
-5. Drari,ir-rs of single line plarr - Sin_cle storcr buildings.
6' Draiving ol plans o1'MLrlti storied bLrilciin-gs ri ith Bricl< rhickeness 1 \ irrr G+2)
7 . Developing sections ancl elevations of Sin-sle storev br_rildir_rgs
S Detailing of clif]-erent t)'pes (anr'2 tlpes) oldoors ancl its corrpoireli:i hr.Lrsipg CAD9' Detailillg oldifl-erent t1'pes (an1'2 t1'pcs)olu'indons ancl its conri)(]ncpts bl,Lrsipg CAD
l0' Exe|cises oll thc developtrent ttl'uorliins o1'bLrilciing (llorl,in-u tlnir, irrg) b1 Lrsing CAI)
I I' Dra'vire the co*plete la1,or-rt olstrLrcture (LclLrcational bLriiding)
12. Furdarrerrals o1'Buircling Infbrrrarion Mocrcilirrg (BIM)

b
2. , )j-^ hil-L*t*,,0-Jt ,d*/e

, @t io FIPL ,r f) ^.,-,
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SOLID MECHANICS LAB

Cttttr.se Otfictttnes'

Atier "omoietion olthis coLrrse students u,ill be able ro

' cOl: Delnonstrate olmaterials Ltncler impact. hardness. tensile antl ..rrrpressivc loads.

' co2: Deterrrine erastic constants b' frexr-rrar and torsion test.

. CO3: iliLtstrate sprilru cor.1s1.nr, rrnder var.ior,rs loadings.

r c()4: Undersrand trre deflectio, of rrateriars Lrnder ber-rdirs

. CO5: Ciompute basic llaterial properties stress ancl str.ain.

List of Experiments

L Tension test
2. -lendirrs tesl olt (Steel / Wood) Cantil*,cr bcanr.
3. Bencltng test on sirrple support bearn.
1. Torsion test

5. Hardness test

6. Spring tc-sr

I . Corrpression test on rvood or concretc
8. Intpact test

9. SIrear test

10. veriflcatiorr of Maxweil's Reciprocal theore, on bearns.
I l. L.lse of electrical resistance strain gau_ues

12. ContinLloLrs beant -, rief'lection test.

'UYDP 
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COURSE STRUCTURE FOR B.TECH III YEAR

B. Tech. lll Yeor I Semesler

S. No. Cotegory Course Title L T P c

I H&S- 3 Monogeriol Economics ond Finoncioi Anolysis n 0 )J

2 PC_B Hydroulics & Hydroulic Mochinery J 0 0 2

PC-9 Geotechnico I Engineering J U 0 J

4 PC-IO Design of Reinforced Concrete Struclures U 0
.,
J

{ PE_I
l. Advonced Structurcrl Anolysis

2. Building plonning & Drowing

3. Air Pollution ond Control Methocj'.

2 U J

6 oE- r Open Elective J 0 0 2

7 PC Lob -4 Geoiechniccrl Engineering Lob U 0 2 I

d PCLob-5 Fluid Mechonics & Hydrcrulic Mociii; iry Lob 0 0 2 I

9 H&S-2 Personolity Development & Behcrviourol Skiils 2 0 0 I

Totol 20 0 4 2l

\'{pe4
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i li'ltti;'1,;tt.'lit {)/ (':r';l i .'i'it't,:,:

B. Tech" lll Yeor l! Semester

S. No. Cotegory Course Tille L T P c

I PC_I1 Highwoy Engineering J 0 0 ?

2 PC _ 12 Foundotion Engineering 1 U 0 J

J PC_ I3 Enviornmentol Engineering 3 0

4 PC_14 Woler Resources Engineering J 0 1

5 PE_2
I . Construction Engineering Moncrgerrent
2. Ground lmprovement Techniques

3. Finite Element Method
J U 0 2

6 oE-2 Open Elective 3 0 I

7 PCLob-6 Enviornmentol Engineering Lob 0 0 2 I

B H&S Lob- I Advqnce Communicotion Skills Lob 0 0 2 I

g ES-2 Quontitotive Methods & Logicol Reoscning 2 0 0 i

Tolol 20 0 4 21
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HYDRAULICS & HYDRATJLIC 1\I,\i'I IINERY

Course outcomes

Atier corlpletioi-r o1'this coLlrse studcnts rvill be able to

' C'Ol: Deterrnine'the lrror-rcle rrLrrnbel fbr a given I'lorr tr,,iii'lbrentiate
critical. and super-cr-itical llori s.

conceltts of sub-critical.

o C02: Compute the non-unitbrrr llolv depths lbl gracir-rall.r rincl rapicl rar-ied Ilou,

' C()3:Appll'dimensional analysis to predict ph1'sical piu'irineters thar ipfltrence the 1ow in t'luid
rrechanics and use dintensionless parameters

r co4:compute eff'iciencies of dif]'erent types o|tLrrbire:
o Cl()5: Use Perfbrrnance cLlrves to predict pertbnnance o1'!r.ntrifilgal pLprrps.

UNIT _ I
Open channel flow-l
Introduction: Definition of open cliannel. Comparison irtrrri dc-n pipe lloir ancl spen-c6annel
florv'T1-pes of open channels. ceontetric elenrents ancl h-rdi.rir;iic prclperties ol arr open channel
section.Classiflcation of open-channcl f'lou,s steaclv" ur.rstcrr,:.,. Lrnifbrnt. non_r_rrritbrrtr. gradLralll,
varied. rapidl_r, variecl. spatially var.iecl.

unilbrm Flolv: tltroLtgh oDen channel b) cirezr's. Marrrrir., ,. KLrttg."s. ancl Bazin fbr.mulae::
cornputatio, olror'nal depth hvclraLrlicalir etflcienr chan.el seiri,.,rr.
Critical Flow: Specifrc energl. critical clepth. compLrtation o1'.iircal deptlr. critical. sub-critical. ard
sLtper critical flows. alternate depths: Transitions - channel r,villr u irrrnrp. and change in l,icltlr.

UNIT _ II
Open channel tlow-lI
Non Unifornt flolv: Gradually Variect Florv: Basic assLrr.r'r1-rtron. l)crivatiorr ol'tliltercntial eclr:ation of
GVF: Clraracteristics and classitlcation of't'lou, pr.ofilcs lirr.\lrjii. Critical. Stcep. 116r1rontai. and
aclverse slopes: ctlntrtll sectiot.ts: Corrputation o1'GVF bv nrrnrci.ir .:i nrethocl Direct-Step nrethod.

Rapidly' Variecl Flolv: Characteristics of RVF: HrdraLrlic .lri.r, iii horizontal rectangular clrannels,
lllolrlelltLllll eqLlatioll fortllulatiort ftrl' the .i urnp. encrgl' loss. i r.rssil'lcatigp ol .j r-rr.r,s accorcling to
Froude's nurrrber: Basic characteristics of tite.jLrnrp _ Hcight ol.irrrir. lcneth o1..itrnrp. Iocation ofjurnp.

UNIT _ III
Dimcnsional Analysis: philos0phr ol'DA; principlc ol [)inrt,r,;irnul Ilorrrogencitr: Nlcthocls Lrsed _

Rar'leigh's llethocJ ancl BLrckin-{haltt's Pi tlteoren't; Conrrrorr tl inrur,.ionless groups in l.lLri6 precharics.
Modelling and Sinlilituclc: (icotttctt'ic. liincnratic. and clvnanric ,rrrilalitics: Sirnilar.it-r rcqLrirc,e,ts or

o,Dd
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UNIT _ TV

lmpagt of jets: Hydrodvnamic fbrce of.iets on stationar} iir.rcl ir,rvin-9 flat. inclinecl and curved vanes.
Jet strikilrg ecntrallr arrd at rip. Velocitr tr.iarrules lt irrlet ,tn,l ,-.,,rt,.. . ..rpr.e:,i,rn: lirr
work clone arrd etlicienclr
Turbines: Lar"clltt o1- a t-l'pical Hvclroelectric porver plant: lrcrr.i- ancj etfrciencies- Classiflcation of
turbines- peltorr u'heel turbine- li'ancies tLrrbine- Kaplar-r tLrlirine:.,vorl,ing proporliops. velocit.,,
diagra,s" worl< done. ancl ef1'iciencies cif tLrrbine: governing or1tir.rri.es.

UNIT - V
Centrifugal Pumps: Cotrlponellls ola centritirgal purlp: \,\'oll.ir:: oi'a centritirgal pLrrrp. classit'lcatio,of pLrrnps; Expression fbr u'orlt clorte on the impeller: lrciirl. o1' pr-rrrps. losses ancl efllcrerrcies.
tninillt-tt.t.t starting speecl. Mr'rltistage pLlnrps - Pun'rps in serics riird parallcl. [)er.tirrrnaqce of'pLrrnps-
characteristic cLlrves. Net positive suctior.r heacl- ca'itatiorr.

Ta-rt Books
l l{yclroulic.s und Fltritl ,\,{at,ltunit..s. (lncltuling H.t,tlrirtri,,.: ,\.luc,ltirtc,s) l.tt. ,\,lrxJi uncl ,\eth.

,\tcutdcu,d hook hr.,tr.te lEn,qli,slt,t 2)ncl Er.litigtt. 2() lL)

References

l. ATexlhoctkrf FluidMctc:l.tine.s,h, ItK.Rujput,,g (,hundc\i,.itt11.ten, l.ttl 2() l9

v
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GEOTECHNICAL ENGINI'[- IT I NG

Course outcomes

Afier cornpletion olthis course stLlclents u,ill be able to
o CIOI: Illustrate the soil fbrmation ancl classillcarion.

r CO2: Explain the Hvclrostatic etltct in soil rnass.

o C()3:lllustrate the stress distribLrtion t.nechanisnr ilnd crinr,rrctit-rr-r in soil rnass

o CO.1: IllLrstrate the ntechanism olconsoliclation.

. CO5: Identifl,the Shear strength paralreters titroLrgh anrrlr iical ancl crperinter.rtal approach.

UNIT _ I
Introduction: Soil torrnatiorr - soil structure and clav miner.alr,Li _ AiJsorbecl watcr _Nlass"volutle
relationshi p - Relati ve densit,r,,.

Index properties of soils: crairl size analr'sis' Sicvc ancl II-r,tlr'.;rri,tcl.nrt:thorls - colrsistcrcv lilnits anditttliccs I.S. Cla:sillcarion trIsoil:

UNIT _ II
Perrneability': Soil \tater * capillarv r.isc - flor.r, o1. u.atc-r. tltr.oLi:.ir roils _ I)lu.e,r.s Iau. I)errreabilify._
Factors atfecting - Iaborntorl' c'letcrntination of coefllcicnt ol'irrrineabilitl pcrrneahilitr, of layeredsoils Insitu permeability tests (pLrrrpirrs in & pLrrnping oLtt lcsr j.
Efl'ective stress & seepage through soils:-fotal. ner-rtral and cli.-.ii\c str.cs5us pr irciple of eflbctive
stress - quicl< sarrd conditiotl - [ntroditction to Seepage throrrglr .,',ils - Florr ncts - c'hirracteristics and
Uses o1'floli, nets.

UNIT - III
Compaction: Mccitanisrn olcornpacrion,.fhctors allbctirrg cor)r1,rsIi1;;1 -cf]ccts ol.crtnt;laction on soil
properties. - Field compactio, E,qr:ipment - compactio, clLrarit-r t,,rrr.ol.
Strcss distribution in soils: Boussinesq's ancl westerenarcl's tlrr',,riis ror point loacls .Lrnifbrrnlv loadecl
circular and rectangttlar areas. pressLlre bLrib. variatior.r o1- r,criicrir stress unclo. a point )oad along thevertical and horizontal plane.

UNIT - IY

l lytlerabad)
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UNI'I * V
Shear strength of soils: Introduction olshear strengtlr - N'lohr' , i ()Lllomb FailLrre theories - Types o1.
laboratorl' strength tests - Direct Shear test. Vane shear resi strength tests basecl on drainage
cotlditions - Tri-Axial test strength envelops - Shear strength oi')rincls - dilatancl . Critical void ratio
Concept o1' I iq r-refacti on.

Text hooks

L\oil Mac'hctnic's ctnd ?-otmdcrliott Engg. (trh eclitiont ht i)t Ar.ortL. 1r-R ,\)runtlur.tl ptLbli.sher.t,
ancl Di.stributor.\. Dellli. 2 0 t 0

Rtfbrencas

l' Prirtciples of Fcttrntltrtion l".nginearing. (7th eclirionl l't.t l)t'rjtr i\,[. Du.t,('att,q(t.qc t.ct.trning,20l]
2. Bu,vic and upplietl xtil rnachcrnic,.s ht'Gopul llunf rrtt,\ l,tR Ru6, .\ictr,,lga lnterntrli,nctl

Ptty. l1,7. hcy' Dclhi 20 1 6,/hirtl edit it.ttt
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DESIGN* OF REINFORCI]D CONCRT-].I. \ TRTiCI.I ItES

Cttur,se 0tfiL''tn?

Alter contpletion olthis coLlrse students rvill be able to
t coi: Ljnderstand tlle Vario.ts clesigrr concepts ancl r,lesil;r u beam under fle.rure and cjralv the

reinfbrcernerrt cietai ls.
o co2: Design the beanl ltncler shear ard torsiorr. ('ulciri.rte lrre a.chorage anil development

length and check the serviccabilitv requirerreirts lir,.iiC structural c-leirents.
' C03:Anallze ancl solve Variolts RCI slabs and clrarv the r-,-rrrlirrcemenl detailsr CO4: Classify short. long colLrrrlrs and drali, the reinlirrr.inrcnt detailso CO5: Explore the clesign concept of tboting & staircase.

UNTT - I
Concepts of RC design: lntrodLrction_ Structure _ Cion.tponctrir 61. r1;11g1rrr.e _ Dit1.er.ent tvpes ofstrLtctLtres - l-oacls - Diffbrent tlpes ol Loacls - Dead t.oacl. Liir l-oaci- Ear.tirclLral<c Loacl and windLoad - working stress metirocl - Llltimate loacl nrethod - Lirnit::rr11c nretlrotl - Str.ess-strain cu^,e fbrcollcrete" steel - Partial salet) factor- clharacteristic vallres Srr.-ss Biocl( pararrerers IS: ;156 2000lror isiotis.
Design and detailing of beants: [,irrit state analr"sis anc] desisn Lrl singlv reinfbrcecl. cloubl' reinlorced.T and L beant sectiorrs.

T]NIT _ II
Shear, torsion and bontl: Lirnit statc analrsis anci clesicrr ol.:tcir,,; ior shcar.apci lorsi6p - concept ol.botld. anchorage and clevelopntenl lcnsth. IS Cocle provisions. ;iesigp exat;1tlcs in siltpJy sLrpporteclancl continLrous beants. cletailing. Lintit state ol serl,iccabiliti ji,: ilef.lcction ancl criicJiing _ IS Cocje
llfrr\ i:iot'tr.

UNIT _ III
D:sign and detniling of slabs: Design ol one ua-r. tri,o \\ir,\ .rrd continr-ror-rs slabs Lrsirs IS codalprovisiotrs arld coetficients. cantilever slab / canop-l slab. Inlrotltrrtion lo yielcl Iine theor-\.

UNIT _ IV
Design and tletailing of short anrl long columns: Sultjccre.i ,o n1ln1 Ioacls. uniaxial anci biaxialbendins - IS Code pr.ovisions.

,\qpry
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l)r:l:ntt'/;;tcnt r.tl {'l.i/l,,,.ii,t;_:

TrNIT - V
Design and detailing of tbotings ancl staircase: Ditl-erenr t-\p.'s ol tbotings - Desi-sn of isolated.
sqLlare" rectangular and circLtlar lbotinqs Introclr-rction to ccrrrhi.irl rbotings. t)esign of'staircase (dog-
ieged t1,pe)

Text books
1' Dr' B' ('' Ptrnnrict, "Liruil 'rlcrle cle'sign of reinfitrcetl i'itiiit.i,/c". Lurnti ptrblic.ctli.nr;.,\ig11,tulhi
2- l\r. Kri.shnu Roju ctncl R. \. prune.rh, "Rein/rtrcatl (-onL.t.t/1. L)a.tign,,, N,ctr,,rga

Internctlionul publi:;her,,r, Aol De lhi.

Re.ference hooks
l' Fundantenlals o/ Rein/brt'ed conc't'ete cleisigtr b'M t. (ili,,rrhltir.. pt.uttitt: Llull .l lnclict,2() 13.2' PlQin and Reinforc'ecl ('rtnc:rete. L'ri I,,lain &,Juikri.s,hrt,t. \,,L,ntcl1unLl llr.otltt:t.. )() l).

IS Code

I l'\' 156 2000 Intlitrn slttntltrt'tl pluin trnd ,t'irtfr,tt,tl ,,)ttL.t,era - t..tfc rl prut.lic.a ( Frnu.tlt
Revi.tirn) Tenlh Repr.inl ApRIL 2007

2. ,\P16, Dc.sign Aicl,t./ctr Rcinfrtrc.acl (,.ncratc t. l,\ 1-i6 ltt-,.

iVolc . /,! 1 5 6 2 000 urul,\p l 6 nc et.r t o hc pr.tt itr acr cr ur. i ng cs.rr t t r i t,, i i t r r.trt

t.\UeP k,v2. , Eg 4 urrpr* ,qfRo, ,fuw
oo.
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ADVANCED STRUCTURAL ANALYSIS (PEl)

Course oulcomes

Afier cornpletiolt of this course str_rclents * ill be able to

' col: Anall'ze the continr:ous bearrs. porlar tiames b\ r\liri's prethod.
t C02: Detnonstrate tlre Indetertr.tittacv of Trrlsses b.u- Castrrrlione's seconcl theorern.. CO3: Evaluate the shear lbrces ancj bending lrontenls in.i rio_Hinqecl arches ancj to execute

secondarv stresses cjue to rise oltenrperatLlre and F.Jastic \itor.tening olr.ib.o CC)4: Analyze tl-re Mr-rlIi-slttrev fianres bv aPproxirnate nrL,lllods ibr sr-ai,it\ (r,,er.tical)ancl
horizontal loads.

. CO5:Understand the concept cllMatrix ntethod tbrthe urrr llsis olcontiuuous beams ancl pin
.joi ntecl plane lrames.

UNIT _ I
Kani's method: Anall-sis of colttinLrclt-rs beanrs ancl porlul :lrrnres inclLrcling sicle su,.ay due t.
r-u-rs1,m rletrical verli cal Ioad i n c.

UNIT _ TI

IndeternrinateTrusses:@ir+eflc*+€iiteleterminaeies'Ana]vsisoftrusses
haVing sirrgle arld lrvo degrees ttlinternal ancj extenrai indeterruinrities castigl iano.s second tlreorern.

UNIT - ITI

Two hinged arches: Intrtlcluctiott classiflcation ot'tri'o lrinr,.',1 archcs aralrsis of'tvi,o hirgecl
parabolic arclres. analt'sis ol circLrrar archcs secordar._r 5ri!. ,\cs irr trr. hirrueri .rches crue tcl
tenrperature and elastic shortenius ol rib.

UNIT - IV
Apprnximate methods of analtsis:
Portal Method" Cantilever Metlrod.
Sr rbsti tute fiame rrethod.

UNIT - V

Introductio, - Arral'sis .l r:rrrlti - stor.e) lirinres fbr lateral Ioads:
Airalysis of rrr-rlti stor-c-i tl.untes lbr gravitr. (ver"tical) loads.

Matrix Methods of Anahsis: Introduction - Static and Kinenlrrii Ilrcieterrrinacr Stilfness methocJ -
Anall'sis of continLtot-ts beatls inclLrding settlenrent of supporls ,,\nali.,sis ol pin-jointecl determinate
platte fianles - Analvsis o1'single bav singlc storer, fl'anrcs. inclLrii :ir!: sicle slur.

L T P C
3 0 0 3
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Tert books
l' Theon' of slrtrclttre't hy s.Rtrntctmrt.Lthum Dhanpat Rt.ri puhli.sltitt,.. (,ot]lpLr^.<),i, Editi.n )0l52. Stuuc'ructl Anu/,y;,1i,s-[] bt:,\.,\ Bhut.ikcrtti. Iiikcr,t ptrbli.sltln,q l.torr.s, ,,t,t.Lttl

Re./brences

l.,9lrucrual Anah,,ti.t f'ol -I untl II h., [,111,.r,ni and R,ht,urti. Klrtrititir rttrhli.tht,r.r.
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Department of Civil Engr;;;tering

BUILDING PLANNING & DRAWING (PEl)

Course outcomes

After completion o1'this course students ri,ill be able to

' COl: Identifl'' various building components. conventior.ral :igns and syrn6ols.r C()2: Illr-rstrate the bLrilding b-vc-lalvs and the principlcs o1 irlnr.rnir-rg.o (l03: Contpute the bLrilding ser.vices ancl safbtv iispects.
. C04: Design ancl drafi the pians olvarious t1,pes of bLrilrl iirss and cletuiling ol.cloors. u,inclolvs.

' ClO5: LJnclerstand the eletttettts olperspective clrari,irrg irrr,,lving sinrplc problenrs.

UNIT - I
Basic components of buildings: Desisn olvar!uus elerlents o1.irilil(ins lilie varioLrs trpes of fboting.
open fbttltdatiorr' raft. grilla,ue. pile anci riell fbunclatiun. dr-rru;:rg ol fl.arrres ol, cloors or 1vindorvs.
various types of door. tlindow. and ventilators. lintels ancl archc: itairs and slaircase. trusses. f)oorirrg.
roofi etc.

Drau'ing prtrctice: Sketches of various bLrilcling conrponenis. (),ic drawiug shcet ol. various bLrilding
colllpol'lellts Iike doors. lt'ilrclor'r's. linlels arrcl arches. stairs lounrlirlrorr etc.

UNIT - II
Building planning: provision on national bLrilcling codc. hLriirlirrl ir-re-laris. ope, arca. setbacks, FAR
termillology. prirrciples of architectr-tral corrposition (ie. L-tnirr. .:lntr-ast etc) . principles ol planning
ulierrlal ion.

Dralving practice: one drai.ving sheet eaclr of services and inter-ioi... olbLrildings.

T]NIT - IIT
Building Sen'ices - IntrodLrction ol'bLrildin_g services lilie rilrlr:r sLrppl-v apcl 6r.ai,itgc. clectriflcatio,.
ventilation arlcl lighting ancl stait'cases" flrc sat'etv. therrlal insLrlrrr'l:r. acoustics o1'biriiclinss.
Dran'ing practice: Detalled plartrting ol-one/ trvo bedroonr rcsiilL,,,till builrJirrg (oric drari,irg sheet)

UNIT - IV
Design and Drarving of Builtling: Design ancl preparation ol'Lirrailecl clrauings ol various tvpes of
bLrildings Iil<e residential bLrilding. itrstitLrtional buildings and corir;,icrcial bLriiclilgs. cletailing of doors.
lvindorvs. ventiIators ancl staircases.

Drawing practice: Residential bLrilcling. Irrstitr-rtional brrrldinss (( )rc clrarvilrg slreet each)

, ))>L - hN.F* s\g'g)'- 2
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Perspective Dralving: Elernents of Perspective Drawing involr,'iii: sirrpie problems. one poirt and twopoirrt Perspectives. principles of energ,l efllcierrt br_riIdings
Drawing prnctice: one drari'il-t-t sheet or-r each one point arrcl tu,o poir'rt perspectives prohlem.

IYOTE

rtf Purt - A untl Pctrl - B. Pcrrt - A shoultl t:on.ti,vl rt/ theon,Lltrt,tiiort.s. otl llt(, .s,t,llrhtt,s.ttltila part B
'slntrlcl con's'i'vl o.f'l qtLe,tlirtns rtn tlra,ring otrt ctf v'hich 2 to ht'itt.,tt.et.cd. k'ci,qlttcrgc /itr par.t A i.s 60
%t crncl P,rt B is 10'%,. ln excrm trrt.ttt,ing h.,rtr.s,hourtr hc pt..t,iLr,,,r.

UNIT _ V

Te-rthooks

l. Builtlin,q Plannirtg and Drcrv,in,q,
7'/' Editicut. 2()15

2 Btril,lin.qplttnning.

o008)
Re.ferences

\i l{mltttt'.!}t'.//171, u,(1 /.\i i,tc.\.tt,ctt. Rtt,. t httrtttrtr nt.thic.ctli.ns,

Design ond sc'hedtling, Gt.l.trcharun ,\'ii1gl1 ./agclislt ,\in.qh 2,,,t eclition.

1. Civil Enginacring Drutt,ing (2ntl Editctnl, (201()t.
2' Builtling t{ruv'ing vt'itlt crn inlagrctlatl upprocrch to htrilt L'1\ ti()pplcp/ . litrrt-llt ctlitirtt.,\huh , Kule

& Pttki t2ut):)

2. 5 Adil,4"W-la ,f\&-4h,*h*,w'V 'w rcvr):9'-' ll.
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ArR PoLLUTION AND CONTROL METHODS (pEl)

L T P C
J 0 0 J

Course outcomes

Afier cornpletion of this course stucjents rvill be able too COI: Find the sollrces. causes & ell.ects olair pollLrtiolt.o co2: Lillderstand the tneteorological conrpo,erts arci rlrc plumc bchavior tbr atrnosphericstabi I it,t, concl itions.

' C()3: Identil,v the types olequiprnents to c.ntroi the par.r i.iilrrrcs at s(),rccs.o co'l: Minirlize the control lt.leasLrres o1'NoX" SOX arrtl r,ilrer saseorrs c.rrissiolrs.o co5: Delll<'rl'tstrate tlre thcto's for sitin-u an inclust'r' br cirriririrg thc air-clLralir_r standarcls.

TINIT - I
Air Pollution: Detlnitions' Air PollLrtio. Episodes. Air polr.i. ir1s .- crassillcations - Natural ardArtiflcial - Prinral'f atld Secotlclarl . poirtt ard Nolr-Point" I iirL rirci Ar.eal Sources o1.air pollLrtion-statiorlar'and lnobile soLlrces' Etl-ects o1'AirpollLrtants o. ,ri,r. rrrirc-r.iar arcr 

'egetation: Grobal effbctso1'air pollutior.r -Gree, IJouse erfect^ Iieat Israrrcis. Acicr Rains ,r,,,;;;;";.]r'..1='''''t"

UNTT _ TI

Meteorology: plulre Dispersicln: properties of the atnrospherc: iicrit. pressLrr-c. wind fbrces. Moistureand relative I-lLrmiditl'.Significance ol varior-rs meteorological 

'ir.rrrreters 
i, air poiiLrtion. wind rosediagrants. Lapse Rates. pressure Sr.sterns.

UNIT - III
Control of particulates -Cotltrol at SoLrrces-Ra,'' nrateriar ,,,lrarges.process changes.EqLriprnentmodif'jcations or replacenlent^ EgLriptttert's - Settling charrbcrs. ('entrifLrgar separators or c'crones.,Fabric fllters. IlIectrostatic precipitator ancl Wet scrr-rbber.s.

UNIT - IV

;ilJ::::rf:,:l:::,:,::::::, l:::,.irion 
Absorprion Co,rr,L,,i;,,,. so\ ( o,,1,.or rcchnorogv_ Narurar

,;; #;;.iilil1]::;, i:1Clontrol fechnnlnrr.,- l\l()r, ^^-r-^r r^-. 
rr\/rrr rtrLi)\t/tr)Lllll

1l]11:l.l:.nrrology- 
Nox contr.ot br mo.ificu,in,, oino.,r,,,,* j',i .,.r,c. nbi slio r. Decreasing i",,nl.' 

" 
, ;;; ;,,,;J,;.:] ;::'il1: ,,,,l,lilfll,:il.1JIl;.il:],f,),:::' '''gas recirculation.
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LINIT - V
Air Pollution Monitoring ancl managenlerrt: Errvironntcntlrl rLridelines firr siting of industries.Ilt'tvironllleirtal irlpact assessn.]ent. Stacli emission starrdards Arririrnt air clualit' stard.rcls. air pollr_rtioncotltrol act'Ambient air quraiirl' nlonitoring- Iocation ol stations. Duration ol sarrpling period. SpMsantpl i nr. Gaseous sampl i ng.

TexthooAs

l'lirytlltrri.nLtnd('rnfi'or b'Iiy,\i (i Mtrt.t.triKri.srtrttt.r,, Erritir.,.)i)r,i

Re.ferences

L!n inlroduction /o uit.polltrtiort ht..R K. lr.it,eci,untl p K Gp1l lj.\, lttrh/ic,tttirrt.s, l(),36.l. Ent'ironnrenrctl Ttolltrion cottrt.rs/ an,qint:crirr,qDr, 6,.s' lltr1.2,,,t l,,i,,,iirn )00(t
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GEOTBCHNICAL ENGINEERING LAR

Coursc Otttcttmes

Afier completion of this coLlrse stuclents u,ill be able to
. ClOl: Detnonstrate the engineeri ng properlies the soil.

' CO2: Illustrate the f'leld br-ril' and dry'densitl olcohesivc riirci cohesion less soils.

' CO3. Classifl'the Coarse grained soils baseci orr sievc errrlr,.sis tesl & a srair.r size distribr,rtion

c Llrve.

' C04: Cotnpute the shear strength olcohesive ancl cohcsiorr iess soil.

' CO5: Deterlnitle the perntcabilitv of'coarsc grainecl soil ,rir.i flpe sraiperj ssil bt,cgnstant lread

pernteabilitv test aird falling head rrethori

List nf lixperiments

l. \tterherr': lirrril:

2. Ir ilelcl clerrsjt\,- core cLtttet ancl sand replacement lnetho.i

3. Crain size analysis

4. Permeabilitv of soii. constant ltetrd test.

5. Pern-reability of soil variable head test.

6. Corrpaction test

7. C.B.R tesr

tl. ['onsolidatit)lt tesr

L). t_Jncorrflnec'l corlpressictn tesl

I() Tria.,irl conrplessiolr te:l

I 1 . Direct shear test

12. Varrc shcrrr tcst.

,uyr* 2 ,,^+- il;fu^wrDrv ,(L$L,
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l)aparfrnent ctf' C ivil Engi : :,-:s7, i71g

FLUID MECHANICS & HYDRAULIC MACHINERY LAB

Crturse Otilconrcs

Afier contpletion of this coLlrse slr_rdents rvili be able tcr

' clo I : Exarnine the c.ribration ,ldif ferent flo'i rreters
o C'()2: Iilitstrate f'low nteasLtring cler"ices Lrsecl in pipes. cll,i,ircls ancl pqtches.
o COi: Deterntinc'major ancl rninor. losses in pipes.

' co4: A,alvsc the energl'equatio, rbr p'obierrs i. pipe ir,,rr

' ('O-5: Exatlrille the perfbrnritnce characterstics of tLrrbirrc.: lnd pLlmps.

List of experiments

I. Cal ibratior-r olventure nteter and Oriflce rleter

2. Dcterntination ol coelfrcient ol clischarge lbr a srlir ji ,.;ritlce/trrorrlhpiecc br constant heacj

ntethocl

l Calibration of cotttracteci rcctangular notch ancl trinn::r.lar notcir

4. Deterrnination of fiiction factor.of a pipe

5. Deternrirration of coel.flcient fbr ntinor losscs.

6. Verification of Bernoulli's cquation.

1. Itrrpire I ol'.jel tlrr r arres

8. Studl of hvclrar:lii: .iLrrrp.

9. Perlirr.rnance test on pclton thcel tLrrbine.

i 0. Perlbrrnalrce test orr I<apl a lr'[Lrr.bi ne

I l' Perlbrnratrce charactcristics ola single stage,/rnLilti sl.r,:c centriliteal pLllIp.
12. Perfbnrance characteristics of a reciprocating puntp

2. kv il
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.

QUWS_Outcll4g!

Afie r cornnlelion ol.this coLrrse stLrdents u ill be abie toc ('ol; Sltlnlnarize the roacl cie'eloprlents i, India fh, il,;irr.errt lleri(xjs.
' clo2: Applt' the concept olgeometric clesi-cn in r.eal ti,,: r,rr!lireerin-q.
o (103. N{ake use of pararreter._s relatecj to tralJlc stLlrJies
o co'l: Design & nrodel thc inle.sectii-rrrs u,itrr specilic sr.ir.: rr.rrs.
o ('o5: EValuiite the clifl'erertt pavernent design lreth6cls r::, r,.r IR(.sta.cJiircls

UNIT- I

HlghrT'av tle'elopnlent nnd planning: Fligh*a-r Derclop.rr'j iir Irclia NL-cessit-\ r,irr iJighria,r,Irlantliltg- Di1t'el'cnt Road De'eloirl,eirt Plans: ('lassirlcati., r rr,.acrs - [t.ar] Ncrir orri patterns -Iliglrria.r ,\lignntenl_ I:aclon, irfic,cting Alignntrrnt_ I.rrginccri,,r )in.\,i_\,s I)r iirrirrus iirrtl I{cpor.ts _Ilighriar I)rojcct.

t.rNIl'_ II

Highll'a1'geometric design: Irlpor.tance ol.Geomctric l)esigrr_;,...igrr coitti.ols apil C.r.rteria _ Ilighr,va-rcross Sectiorl [rlenrr:nts - Sight Dislance l'lernents- Stopping Sir:rr i)istancc. orerrariirg Sight Distanccatld ltlterllleciiatc Sight l)istallce - l)esiq, ,1' llo.iz.r1ai r\iilr r rri - rJcsilrr .l SLrper eier,rtion arclIlxtra ri idening- Design of 'I'ransition ( trrv.es-Desisn ol.\,crric.,i ;, r_";trpept_(iraiJicrts_ \,r.r1 ical cl.rrves.LTNIT- TII

Tratfic engineering & regulati,lrs: IJrr:ie ,ararrelc.s,r'Ir.i ir, ,,,lr.rr.c^ SrrectJ urtr I)e.sitr - l.rarlrcV0lLtnle StLrdics I)ata ('ollcction ulri i)r.cscrrlatiolt - Spectl stit,il, l)atii (,plieelierrtrpil l)rc:selrtatior.i _o'igill & Dcstillati.tl stt-ttlics" I'at'l,i.u Strrdies ( )rr st.e c1l.: r tr.cc1 i,rrr.i. irrl - [itxrci Accir]cnts -('aLtses atrti Prcv'ellli'e Measltt'es - ,'\e cirlert I)ata I{cc.i'tl,,, : (. rlriJiti., I)iagr.a* aird ( ollisirirDiagl'ams - l'ralllc Signs - 1-rpes antl Specilications Rr)litr ,.ir.liings _ irr_.ed lirr.Roacl I\larlrin,gs_
1 -r'pes r:rt'ItoacJ N{ark ings - Design of 'f rar;c Signars - \.\lebstcr i, r :iir.rr

Vidya .Ivothi Institute ol, 
.l,echnolog.t,
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Intersection design: 'fy'pes ol Intel'sectiorts - colrflicts at rr{er r,rrio'rs . IrctlLrirerrrcrts of At-GracreItltersecliotls - Tlpc's o1'At-Grade ltlte.secti.r.rs: ('harr.erizecJ ;rrrr i ,cir,l,rciizeci Irterse-ctions - r-r.afficIslands - Types olGracje Separated Irrtersections - Ilotarv In1cr.:,-.,-.1jilp _ C.olrcepl ()f llotar-\ _ DesiglrFlclors ol'Rolar._r _ Advalrlcr:es lrrd Lilrritlrtiorl5 gl.Rolar.r lt)1r.r.... . {)jls.
UNIT -V

Pa'ement Design: Factors alfbctirlg desigrr, Highual,\,irir..r.jrls rrrtr..riLrction.c.haracleristics of .high\\,av malcrials. Design olpaveirents;"Design ot.Flcxible l).r \,.,, 1..1.11 br C Illt rrcthocl as per IRC 37_2012andtheor-rolenrpir.ica]lneclhailistietllethod.i@.....\perl&&5s-
2o]-j.stresses in rigid pavelre.t br,,rvesterqards arrd IRCr ileth.tj. 

**-r=l=E*L'-!\t'!r Iru- 
&&

Ta.rt hook:y

1 /li.qltvcr.t l:,)n,qirtct.t.ittg ,\t L-.l,,.lt,.rttrrrt <\ (,li.()../rr,tto, \.(,ttti, * l)t.rs. ..tlr 
t,,/itlrrt t)l)l)t)1

Re./arcnces

/- Print.iltlt,t rt 7't.tt//it,untl Higltu,tt.t,[,_rt,qirtt,c,in,q Ottt.hg1. ,y t.,

ffi:
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,::":"*enj o.f Cliui t En g i t : aer ing

FOUNDATION ENGINEER IN G

Course outcomes

Alter cornpletion of this coLrrse str_rcle nts rr ill be able to
o COI: Organize tlre preparation ancl progralrnre olsoil irrr. -tigation.

' C()2: Exatrine the earth pressLlre theories ancl stabilit_r oi';rruiiting yiriis.

' CO3: Evaluate the bearing capacitl of soil and allor,rabie -.-'t1lcp-rcr.r1.

' cl()4: Aralyse the capacitr'ard settlernent of pile tourtlrrtr,rr.
o CIO-5: AIlall'se the stabilitv of flnite ancl infrnrtc slopes Lrsiirg varioLrs lrcthscls.

UNIT'- I
Soil Exploration: Neecl - trethocjs olsoil exploration - borirrg iind sarrplinu nrethocls - penetratio,
tests - piate loacl test - pressLlre nletef -;rlanrring olsorl etplo|utirrn llfogt.arnnle and preparalion of soil
i rtr, esti ga1 i on rcpclrt.

UNIT - II
Earth pressure theories: Ranliittc's the on ol' earth prcssLu'r, carllr pr.e ssrrre s in lar crecl soils -
Coulorrb's eafih pressure theorv

Retaining rvalls: 'l'1'pes o1'retaittiltg u'alls - stabilit-r' o1'srar,irr ,iirtl cantilcvcr rctailring n,alls against
oYerturllit'tg. slidin-e atlcJ. bearin-c capacitr. Drainaee ll'orr hl,. j, il ll. introilLrctio, tu reirfbrced eafth
lva i I s.

UNIT - III
Bearing capacitl' antl settlement foundation: T1,pes - choice ,,j.fbunclatirlt location ancl depth _

safe bearing capacitr'- T'erza-ulti. \,1avcrho1. Sliernpton ancl IS irr..thocls.- Saf'c bearing;lressLrre based
on SPT N - i,alue- Allorvable bearing llrcssLtre; sa1,e bearin{-r cu}llrL;ir_ alloiiatrle settlcrlent rtt-strurctures
ancl plate Ioacl tcst -.alIou,able sc.ltlem0nts ol.str.trctur.us.

UNIT - IV

L T P C
1 0 0 3
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UNIT _ V
Slope stabilitv: Inflrrite and 1'lnite eartlr slopes - tvpes o{'lailLrre ', lactor ol'sal.et' ol irr6nite slopes -stabilitv anal,vsis b1' Su'edish slip circle nrethocl. rnethocl o1'slice: llishop's Sirr;rlitiecl ntethoc1olslices
- l''avl or''s stabi I it), N urnber- stabi I it1' o1' s lopes"

Tc-rt hooks

l '\rtil Mcchonics Ancl Fountlation Engincering fi' I{ R .ititru ()01),g1 ,\tunclur.tl p,rhli.t,her,t
cl i.s t r i h u ter".y,,s eycnth e tl i I ir tn.

Raf'e rences

l' PrincipLe's of Frmndcrlion Enginearing, (7th editirnt h.t'lJt',it,t ill. [-)ct.s,.t'(n.gLtsL, l,r:ur-ning.ZgI I

\,SYP l

,r{,* ,

J.
*

.)*JL 4 {il".h*,W,ft,c. ,ft,k
,@k ,, KD* ,,NE

5z



Vidya .lvothi Institute of' ?echnologv

I )t'1;tit'/rit 
'li {tl i ir.:i !. ,,,.i,t,:

ENVIRONMENTAL ENGINt. ir t{t NG

C?urse Outcomes

Afier contpletion olthis collrse students rvill be able to
. COI: Precjict the popLrlation bv difl.erent ntethoris.
o C()2: Design the frrter arcl settring tanks fbr u,ate r tre.t.rr,rir.
o ('O3: Exatnine the clraracteristics ol-servage.
o CO4: A,al'se and desig, lhe seu ers 1br se\\,er.age s\.ste rri

(lO5: I)esign dilfbrent units ol seu,age treatntenl plant .

TJNIT _ I

Introduction: waterbot'lle diseases - protectecl r,i'ater supplr i,opulation tirrccasts. design periocl -tvpes of ivater detnatld - factors aliecting - f'lLrctuations - flle ,iirnancl - uatcr qrral it1,apcl testing -drinl'ing water stancleircls. soLlrces ol'r'r,ater - Corlparisrrrr rl'onr qLralirl . cluantitr,,and ot6er
consicleratiorrs - intakes - inflItration galIerics.

UNIT _ II
La1'out and general outline of rvater treatntent units: seclinrerrLirrion - principles design lactors -coagulation-floccLtlation ciarifier desierr - coagLrlants - fbeciirrr: ii'r'angernents. Fillration theory -Iorl<itl-e o1'slo\i'and rapid gral'itr'lllters - rnLrltirlei]ia tlltels - (jrr\rglr of flitcrs troLrbles in operation -ctltllparisclt'l ol t'ilters - clisillf-ectiott .. theorl' ol chlorination. i irior.ine clenuirrcj - other disinfbction
plactices- MiscellaneoLls treatrreltl ntetltods,

UNIT _ III
Water distribution systems: I',vpes ol lavouts o1'distribLrtit)n :r.,:1cpr- desigp ol'distribLrrion systerr-
l-lat'dY cross ancl cqLtivalcnt pipe nrcthocls sr.r\icc rcsL.r\ ()ii-:, deter.nrirr'ltirr,', ur ,,,,rg; .;;;..;;;
C'otlservancl'and u'atet earriagr's-rstenrs - sc'\\'a-qe and storrn \\lljr.,i cstiptatio, - tirle ol,concentratiorr -stornl \\'ater 0verf'lo'uvs. cornbinecl llow-characteristics ol'seua:r.. crarnination of scu,age - B.o.D *C.o.D cqLratiorr:.

UNIT - IV
Dlsign of sewers: Hl'draLIIic tbrrnulae. Maxirlunr ancJ n'rir.rirntrir ,.-.locities i, sel,n,er. Dif]-erences i, the
rlesigrl of r'r"ater suppll'pipes ancl scu'er pi1-rcs. Shapcs irr.rci rlatcri:r,) sc\\ct. ll,llLlftc,ances r,anholes -itlt"crtcci sipltorl - catcll basitls - tlLrshingtanks c'jectols" purrp:, iind punr, irrrrscs ,lr.userJrairage -colllpollcllts recltliretlcntst sanitltn lrtting traps ope ltipc illtl i. r piltc s_rstc,ts.l.plLr,tbi,g.

ii

U}}9' : jr' '/,.-{- + l^,nrlj'*f"', 2d- ,#hrfuz-
,6[*^ n \l/,,'fYk , Y:DYj 
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UNIT -V
Design of different units: pritrarr"seclinrcntation tanl< clesisrr r,r :vr.ceus - rlrit chanrbers - principles
and desigll of biological treatrtrent tricl<ling filters. activateci slii.trc process. oxidatiorr diches.

Te-rt books

1 'l(alcr Stryph'' Engineat'irt,q". I"'rl 1, h.t' u t'.Ptrrurit., l.s'ltok .ltrirt <V .lt.trn ./uin, Luxmi
Ptrblic'crtirn,s pvy.1111, 2ncl Ecliti.rt, Ncyr Dellti. )()l(t

2' "l{u's'te tt'trler Engineet'ing' L'ol. Il. b.,- IJ.C.Pttntttiti. .l.tltok ./trin & Artrn ,/ctitt, Lurntil,uhlicalion' l,r,t.Ltcl. 2nd Edit ion. \ierr Delhi. l()l(t
Re./brence

l' '\t't't'ttga Di.spo.sul crntl Air Prllt.tlion Ertgincarin,q lt ,\un/lro.slr kttrrrtrrgut.g. Khcrnnu
l'uhl icu/ion,y, 21th eclition, 20 I 2

2' Wcrler Strppb' crncl ,\crnilcr\ Enginecring b' (i ,\ llit.ili, l)11(.ttlpLtt lilti [,trbli,shirtg (,.ntpun1,,
n"inth Eclition,20I l

J-V
2. . 
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WATER RESOURCES ENGINE ERING

Coursc otttcontes

Afier corrpletion of this corrrse students rvill be able to
. Describe the corrrponents ir.r the hvclrologic cvcle

thehldrologic cy,cle
anci iittirlrctior.r anrong various processes in

' Arral)ze the flood ancJ its rreasLlrerrert b'rleans of lr-rcir.,._ri..ph.
t Anall'ze the phenonrenon olGroutrd water occlrrencc [r,,, riclps o1'acluitbrs.
r Assess the methods olirrigation ancl its qLralrtl ri,ith the ir.:ip of clut-r clelta rclarionship.
. Design the canals by Lrsing staltdarcl theories.

UNII'I
Introduction to engineering hydrologv and its applications: ir,,,rirologic lclc. T'r.pes apd lbrms o1,
precipitatiort. Rainfall Measlrretnettt" Difl'erent ty'pes of rain gaLrr.:,-. rainfall nreasurcnrenl. collputation
of average rainfall over a basin. processing of rainfall clata- AcijLr:rprcpt olrccoll - rainfall clouble rnass
ct.tt'l'e liul'totl'- tactors afl-ectirlg rr-uroll'- runotl'over a catchmenl i.qrpirical a.d ratioral fbrrlulae.
Abslraclion lL'orl rairllhll- evaporatioit. fitclors all-ecting c\ur),i,rrion" nrcrLsur.cnrcpt tlf' evaporation-

evaporatrallspiration- penlrlall and balttel'& creclclle mctltotls- irrllirration. lirctors altccti,g inllltratiorr.
lneas urc-t-neltt of i nfl ltration. i nfl ltrati on i nd i ces.

TINIT II
Flood measurement and analvsis: DistlibLrtion of rLrnoff Il., rilograph analr,sis flood hvclrograph-
elJictiVe rairrfhll- base flow-base llotl sepat'atior.r- clirect runotl'lr.,rlrograph-trnit ll),dr.eraph. definitio.
and Iirritatiolls o1'applicatiotls of Ltnil hvrilograph" clcrir.,aliorr ,,r inrit hrclr-ouraph ll-orn cJirect runofl'
h1'drog'aph and vice versa- S- Ill,clroe.aprr. Synthetic Lr.it Irr ilr..:r ,ip1r.

T]NIT III
Cround lvater occurrence: t,\,pes o1. aclr:ifbrs, AqLril-er l):.llintclers. ltorosil,r " specilic 1,ielcl.pernleabiliti'. tratlsrnissivitl' and stora.qc coefflcierrt. Darc,r'':, llu. Steadi,radial llolr to ivells in
cottltnetJ arrd Lrnconflncci aqLrif'er.'l-,r'pes o1'lvells wcll c.nstrrrri,(\il- *cll clclclopnrcrrt.

I NIT IV

L T P C
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preparation olland fbr irrigation, stattclards of qualitv lbr Irrigatioi) water. crop per.i9d. base period. kor
period. Dutl' anci delta. factors afl-ecting clutr,. efflciencies. watcr. i ,rruing

UNI'T V
Canals and its design: Classiflcatiott olcattals. Design ol Ilrigrrit)n canals hr Kcnneclr's apd Lace1,,s
theories, balancins depth olcLrtting. IS standarcls fbr a canal clcsi3r. canai lipirrg.
Celtain intportant cjefinitions: CCA. CCn. intensit),olirrigatirtn. i)rsigrr captrcitr o1,an irrigation canal.
ColttpLttatiotl o1'cjesigtl capacitl . Strcanr Gaugirru - nrcasLrrcnrcnt .:;ti estirnati6p oj'strearr flor,l..

Te.rt books

l. Engincq'ing H)tch,ologl,b.1,.Jut,urum Radcl,, I-urnti ptrhlji,1,111y1,1. 1tt,t. l_ttl.. \,cu.Deltti2()16, thirtt
cclit ictn

2. lrrigalion ancl H1,11yo11lic .ttt-ttclt.rrcr'4t,,9. K.Grcrg - Khutrtr,iittrl.tli,shet.,s. l0()9

Rqferences

l. Irrigul ion untl v,rlt't'lt))tL't'ur.qirr.'t'rint h:'t3. (. ['trrtr,t,,; lr.B.B Lttl,.l K ,lttirt & A.K.,luiu.
Loxnti puhiic'utions 7-n:/ Lrd.. Nav'Delhi, l6th l:.t.litiort rlit:,tirtrt l()ll

il

, \,SEY,, IV ,l;rL ^ h-t^-b*-l^k,0^l-a ,fulfu
,r\i-rz', 'v ,'@il o vg --Y- " firr?
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CONSTRUCTTON ENGINEERTN(; & MA\ 1(;EMENT, (pE2)

C'ourse Outcomes

Afier conrpletion of this coLirse str:cJe,ts riiil be abre to
r COI: Understand the behavioLrral aspect olentr.eprene r.tr.:

ntanagerrent. their strength ancl wealiness.
o c()2:Appll'' the concepts olpro.iect llanagernert cluri.g i;,. e()n:tr.Llcti.. pSiise. pro.ject

tlt'gitttizatiott. pro.iect plarrning ancl control Lrsing cpM.l)1 i( I' techriclLrcs.
' Cl03: Analysis VarioLts lltalcrials and eqLrilrnrents tbr.col\irirctiolr \\orl(.o cl04: Exarrine on dif-fbre.t tr pcs o1'cortracts alrci spce ilii.,tionsr co-5: outline the raboLr'regr:latio.s arrd saf'etr i, corsii.lr,.rii.r.

UNIT - I
Man;rgement Techniques: Roles, Managetnent theories. Social rtsironsibilities. planning and strategicInallagelrellt' strategl iltlplenrentatiotl. Decision rraJ<ing t..i: llnd tech.iclues - or_uanizatiorralstrllclLIrc' Ilullan resotlrce Iranagelrenl nr.tivation perfbrrrarc. lcaclership.

UNIT _ II
Management Applications: classificaliort of cnnstrurctiorr p..i,,.r rs. ('orrslrrrc1i., slagcs. Ilesources -F'r-ttlctions of cotrstruction Managenrent ancl its Applicatigrrs. pr-cirrrrirrarr,, plarrring - []ollectio, of Data- cotrtract Planning - Scientillc Methocls of Managenrenr: )ittriorri TechriclLros in corstructior-rnr?nagerrent - Bar chart. cant chart. ('pN1. pERl-" cost & J irrc l iirr irriz.t.o..

UNT'T - III
Resource Managenlent: Resottrce piattnine -;llarrirq lb' rrr.r,i,o\\cr- ,ratc'iais. c.sts. eqr:ipment.Labour. SchedLrling" lrorrns of schedLrling _ Resource allocation" l]irtlgel ancl [tLrc]getarr.colttrol rlethodsUNIT _ IV
contracts and rentlet's: clotttracl - ty'1tcs of' contract. cont'iit.i tloclurcrrt. spccilicati.a. irrporta,tconclitiotls of corttract - tencler ancl tender clocurnelrt - Dcpt, rri- b-r, rhe c.ptract.r - Arbitration.Nctotiatiorr M.llooli - Mrrsler.rrrll _ sl,,res.

r lrious apltroaches o1. tirle
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UNIT _ V
Managernent Information Svstem: I-abour Regulations: Social \ccur-itr,- uellir.e t.cgislation - Lau,srelating to wages. Bonus and lnclustrial dispLrtes. Labour,A.tirrinistration Insurance arrd Safety,Ilegulations" \\'orkl.nelt's Cotnpeltsati.rt Act - otlrer labr.rur-r..rrs Satbr-r ilr c.r,rstr.'rctiorr. legal andfirtailcial aspects ,t-accidents itr conslrucli.n. ,cctrpali,r.rirl rrl,j saittr hazar-rl assessrnent" HurnanllrLl()t's tn :clr'l\.

Textbooks

1' Ghalot' P'S'' Dhir,D.M.. Constrtrctiolt Planrring ancl \,lrrnugenrenl. Wile' Eastern
Lirnitecl.lgc)2.

2' Clhitkara.K.l(.. Clonstructi0n Pro.icct Managcnterrt, -larri \lcGrau IIiil IrLrblishinc Cto.l.td.. Ner,r, Delhi. I 99g.
3. Management Theory anci practice [ri,'vSp Rao. I-xccr ]J,)or(s - Neri Deriri

References

I' Estimation' costing- specilication ancl valiration in cir ii cngineering bl Nzl.chakraborti.
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GROUND IMPROVEMENT TECHNIQUES (PE2)

Course outcomes

After corrpletion of this coLrrse stucrents *,iri be abre toe flol: Il]r-rstrate the severar Grourrcl rrocrificatio. r.reciraris.rs
' co2: Illr-rstrate the Grouncl Inrprovetnert TechniclLres tirrrir,rlurecharical approach.. CO3: Identily the dif- rent Hr,,draLriic sroLutd ilt.rpr.uvei,itr.rt techniclLres thr.ough Der.vatering

techn iq ues.

I C()4: flxplain the qLricl. settlcmcnt techniques thr.itLrgh rlt.:r11j1.111 ancl plt,rsical rrroriitjcation.o clo-5: DistingLrish tlre inclLlsiitlt and cottflnerrc.t techritl .1.,,r'er..rrrl irrlr*r'crrcr1.

UNIT I

Introduction to engineering ground modification: Need ri,, 11,.,,.-,,.,,,

Traditional ob.lectives and Ernergirg -r-rends. 
Icientifrcatior.r o1's.:r rr pes" I.

characterize probrematic soirs. crassifrcation of Gi.or_rncr Irii.i..r,,ernert
Feasibil it,v. arrd Desirabil itv

UNIT II

Mechanical Modification: principlcs o1-soil densiljcation _lVItri)r,,ic (.()lttcnr. (,onrpar.atirc irflbrt. Soil
t1'pe and Preparation. Properties ol Compactecl soil. (-01I1_.1,, ii()n c()nl.r.()l tcsts. Specitlcation of.
cclllpactiolr reclttiretlents in terllls o1'lvater content arcl Dersiti. ijlasting v'ibr.,corrpactior. D'narnic
Tampine ancl Contpactiou piles.

I ntpror,enteltt 1'echniques.

sitLr ancl laboratory tests to

lcchniqLres. SLritabilitv,.
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UNIT IV

Phl'sical ancl Chemical Moclificittion. N-lethocls of stabilizarior,. ucurent. linrc. bitLrminor-rs. chemical
stabilizatioll \vith calcir:nl chloricie. sodiun-t silicate and evpsr-rnr !irolcretins arrcl (iLrliti.c lechuologt,.
MLrcliilcatitlrr at depth by'gror-rting. Cracl< Grouting iincl coirplrcli.n groLrling..lel sreLrtipg. Therrral
Mocl i flcaf i un. (iror_utd fieezi n g

-UJITJ
Modificatiott by Inclusions and Conlinement: Soil Reinfirle,-::rlrt. Reinii)rcernent uith strip. bar.

nlesh. slleet and grid reinfbrced soil. In-sitLr gror-rrrc1 reinlbrccnru::. (iror-rncl r\nchors" Tvpes ot'ground
anchors. Rocli bolting ancj Soil nailing.

Te-rt books

l. lJtttr'smtrnn. M. R. (t990) Ert.qincering Princ'iplc.: ot (,t'ottntl t\lotli/it-.utiott.t, l,lc,Grutt, llill
publiccrtion,:

I Dt'.J'.Punt,shorhumuRul, Grouncl lm7'trrn,etnt,rt{ l'ct,itnii;itt,.: 3,,, atliriep.

Refbranca.;

L liocrrrcr-. R. M (lggl) Dt,,:igning tri/h Gt,r\.nthatic.,t i.;.,,rrtit.a lItrll. \,t,tr ,/ct..t.t,t.
) 'Jrtne's'(' .1. t" P. (t9851 titrrlh Rcin/i)rL'cntcttr turtl ,roil ..,!, it,-.lut.c,\' lJtrilt,t.trrr.tlt,t., l.rnclrn.
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FINITE ELEMENT METHOD (PE2)

Cottrsa Outcrtmc

IJpon successfui corlpletion of this coLrrse stirdents li,ill be ablc ri,
o COI: Frxplairr plane stress-plane strain equations:urcl ciclri.l-r clisplaccnrent firlctiops.
' co2: Araly'ze one-dimensionar probrems Lrsirg stifincs_s :i*rr.ix.
' C03: Exantine the diffbrent eletrents basecl orr continrrirr :rirr-l corrpatibilitr.
' C04: IllLtstrate quadri Iateral elements usirrg noclal poinls riirti shape firpctiops.o ClO5: Discr_rss the solution techniques lbr static con<jition

TJNIT - I
Introduction to Finite Element Method: Basic Eqirations in [:ilr.ticitl coor.clir]ate s-\.stern -Natr-rral.(ilobal Coorcjinate Systelll c'oordiltates. Stress - Strain ecluati.. .oncept of'lrlane stress - plane strain
adl'antages and clisaclValrtages tl1'IrEM. Liernent sirapes -- r'rorie., loclai <Jeg'ee .l lieedorr- strain
di:plaecrrrerrt rcliiti()ns.

UNIT - TI

one tlimensional problem: Bar eletltent - Shape fLnctions. stil'll;.::s rlatrix Str.ai, clisplacerrert rnatrixlormulatiotl' FEA Beam elenlents - stitllress matrix -- shape firneli,rir - Anal-rsis ol'coptinr-ror-rs beams -:tt'e:: :trtin lclatitrrt.

TINIT'- III
Trvo climensional problem: FEA T*,o clil.essio,al proble,t ( \ I

stress - strain Rel.tiorr. Lagrargia, - serendipitr, erements - IIer-rrrtr.
D & 3D - Irlerrent - shape 1.ur.rctions.

UNIT _ IV
Isoparametric lbrmulation: floncepts ot'isoparanretric elcr.nuri. fbr 2D alral'sis -l ,ocled and g
rrodccl iso- parantetric qLradrilateral clerrents.

t
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LS'l- clernerrt - sitape fLrnction *
polvnontials - reglrlar, Irregular 2
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UNIT - V
Solution Techniques: NLrrlerical Integration. Static corrdensariorr. assenrLrll ol eleprents and solution
l.echniclues tbr static loads.

Te-rtbook

l. lntroduc'/ion to t'inite Elancnt,t in Engirtcerirtg h.t,'l'ir.tii ttlti R. (,hurrtlrrrltutltr. ctncl ..,tr,shok D.
Balagundu, prcntice Hull tl Indiu lth rct,i.s,ctj, )012.

Rc_fbrences

L Finile Element Aunuly,.ti,s h.: p gr,rpr.,. pHI l_eurrting l,r.it,rt,, Limilctl )()12.
2 ('oltccpt.t ancl upltlicutiort,s.rl l.'iuifc [:/cntUtl ..,1nul.t,t.i; t.,, Roher.t l) (,or.tk cf ul., W.ilet, Irtcliu

Pt,t. l.td. 3'''t etlitirnt , Oc,toht,r l9g,\
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ENVIRONMENTAL ENGINEERI NG LAB

Cttttr.sa 0lfitomt.r

Alier corrpletion of trris coLlrse stirclerts lr ril be abre to
o COl: LJnderstand principles and their practical applicatiorr ir) \\,ater trearsrent.r ClO2: Deterntine physical. clterrical and biological characr.:ristics ot'* ater arcl \\raste\^,ater.. COi: I)eterrrine the optintLrrn dose of coa-{ulaltt.
r C()4: Esti,ate the chroricre. nitrate ancl iron cortent i, rr rrr,..r..r co5: Sltlntlarize the soltttiotls t-tsitttl titration. colrclLrctii rl-r r.neter. pl I rrreter. tLrrbiditv meter

lrrd D( ) nreter.

List of experiments

I . Deterntinatirut of pt.l and tr,rrbiclitr
2. [)etc.rr i r.ti.n ol c'c'r,cl r-rct i r, it-r arcl r ota] cl i ssol v ccl soi i ii.,
3. Dctermination o1'All<alirrin, ancl ;\cirlitv
.1. Dcterntination ol.Cltloricles
.5. Deterrrirrntion ttf' lron
6. Deternt i nation of Dissoi vecl Oxr gen
7. Deterrnination of Nitrates
B. Deterrninatiorr of OptilnLrnt closc ol Coa-{ulant
9. Detelrnination of Chlorine Denrancl
I 0. Deterntination o1. B.O.D
I i. Deternrirration of C.O.D
12. Presr:mptive Colifbrm test
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