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List of New Course(s) Introduced

Department : Civil Engineering

Programme Name : PhD
Academic Year:2021-22

List of New Course(s) Introduced

Sr. No.

Name of the Course
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—_

o
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CEPHDTO7 Multimodal Transportation System
CEPHDTO8 Design and Construction of rural roads

CEPHDTO9 Advanced Highway Materials
CEPHDT10 Transportation geotechnics

(=]

o | o

CEPHDT11 Geo-environmental engineering
CEPHDT12 Soil-structure interaction
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year 21-22

Date and Time : December 20, 2021 - online

Venue : Department of Civil Engineering

Ervasl
B, SoaT AR : ; 3 s
o ‘<g13||enmgmr@'fil"ﬂ.cgnit_1>, “rkchoubey ggv’ -:ggl'muh_e,wuﬁhilgmalli_ﬂ.m
=aparashar08” <aparasharQs (Egmall.com =
Sent: Monday, December 20, 2021 G:17:47 PM . o
Subject: Reqguest for Approval of Pre-PhD Course Work SY .

s -0S9-2019. Durir
??ﬂ' Pre-PhD course work schame and syllabus Wwas zgppr-mre-d Ur‘-n24d33 u?-rDlhi =]
that time e melaged onky subjocts ralaled to s-_hu-::'!ufF!l cnglnee{;i‘garadémic E i
availability of supervisors anly in siru ctural engineanng. iTi'lL_Jrlr‘-fl1 tic;rl énr.: ’5"'|| Lakisns csiied SR
a021-22, the supervisors also available in the an;a aqi:;:nbr;?efs Acandlr-‘-qu R

i '] ] ithad in S L W :
Further, the Pre-PhD stedents hawve also adm-j ! SR : e Irs
EOITIIE' courses related to these araas in the existing structural EF'I-C’EFE‘-"J_;';"I%":;::D e
this regard | heraby attached scheme and syllabus of the revise re
for parusal amd approwval by circulation.

retdl ~PF

It is therefore reguested to make suggestions it any and approve fhe evised pre-FPhD
scheme and syllabus by reply rmail.

Thanks and Regards

E o e T,

ering B Technoloay .

1 wE = WVishwavadyalava (A Central University], Ko, Bil

Phone: =91 7752 FEDA2 2E0000{(0), +91 BFFAS0E 73
sil: rao.chakradhgri@amail.com

aspur Chhattisgarh - 45003, India.

From = Department of Civil Engineering GGU Bilaspur Tue, Dec 21, 2021 10:30 AM
<hodcivilengg@ggu.ac.in> &1 attachment
Subject : Fwd: Request for Approval of Pre-PhD Course Work
Syllabus.

To : ukdewangan ce <ukdewangan.ce @ nitrr.ac.in=

Dear Sir,
| hereby forwarded the same for your perusal and approval please.

Regards

D M. Chakradiaa R

(Ph.D, ITT Kharagpur Irnclia}

Assaciate Professor 8 Head

Depastment of Civil Envgineening,

Sos Engineering & Technology

Guru Ghasidas ishwavicyalaya (8 Contral University), Fond, Bilaspas Chikattisganh - A95000, India.
Ehomne: +91 7752 2604280 260007(00, +91 8770504 753(M)

Email: rac.chaxradhar@gmail.com

farerrl ¥ Fde T 625 T Rz=Asintlolatn Lim= 1 Ty
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Ll AM

Einiad

Department of Civil Engineering GGU Bilaspur

: Request for Approval of Pre-PhD Course Work Syllabus.

Erom : shailendrakmir@yahoo.co.in Wed, Dec 22, 2021 10:12 AM
ubject : Re: Request for Approval of Pre-PhD Course Work
Syllabus.

To : dewangan umeshls

<dewangan.umesh25@amail.com>, rkchoubey ggv
< rkchoubey.gavidagmail.com=, :
aparashar0B@gmail.com, Department of Civil _
Enaineering GGU Bilaspur <hodcivilengg@agu.ac.in=
eply To : Shailendra Kumar <shallendrakmr@yanoo.co.ns

Dr. MG Hao
aD. Civil Engg, GGV

Sir,

The revised pre-PhD scheme and syllabus as proposed herewith is approvedd.

e e e e S s i e e

Enpllandra Kuamar
[Ph.Dv, TIT Kharagpaer, India)
Frofessor .
Department of Chl Erﬁ;:neajr:ng
| ineering & Techno . :
ﬁfﬁﬂﬂiﬁ?ﬂidwm [A Central University), Kons, Bllaspur Chhattisgarh - 495009, Incka
Phone: +91 7752 B60429/260007(0], +81 795951 TFOG0(M)
~I1:||1‘|au-l‘. shatlendralmnEyahog.on.mn

On Monday, 20 Decembaf, 2021, 061756 pm |ST, Depanmor at Ciwd Enginaaring GGLI Beiaspur
‘mmﬁﬂJ.hD_ll'l? werile

Dear Sir,

g 24-08-2019. Duning that
res work scheme and syllabus was approvad on 24-0 fing
mq:::madﬁww subjects related o structural enginearng due to the ﬂ'-'a::ibl.'l-lt',' ol
eV in s ' 5 021-22, the
] in structural engineering. During the atademic session 2021 :
:u wlzz'r: ::g available in the area of transportalion and soll mechanics. }-urhwr,.tnn Pres-
P:p;mudmm have also admitied in these areas. Accordingly we added some courses related

1o these areas in the exisling structural engineering courses. In this regard | hareby attached

scheme and syllabus of the revisod Pra-PhD course work for perusal and approval by
Circulation.

e Sl T ST A s Anlaitatiatafinims1
f{?ﬂ-l_qwhwm.,w

Silge

o E JE;!'

-
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pa T Email

e S

"Department of Civil Engineering GGL Bilaspur <hadcivilenopE@agu. ac.in>

sh25" <dewangan.umesh2Sggmall.canm=, vghailendrakmr’
bey.ggwiEd rail.com=,

From:

To: "dewangan um-«

=shaikendrak mr@yahoo.co.in®, ricchoubey ggv <rkchold

“aparashar0B’ <a perashar08@gmail cam=

gent: Monday. Dacem ber 20, 2021 81747 PM

subject: Requast for Approval of Pra-PhD Course Work Syllabus.

Dear Sir, :

The Pre-PhD course work gchemea and syllabus was approved on 24-05-2019. Duning that

time we included only subjects relaled to siru ctural anginaering due ta tha avdilability of

isors anly In structural engineering. During the academic session 2021-22, the
snaration and sal mechanics, Further, tha
wea added soma cOUrses

SUPETV
gupervisors also avaitakie in tha area of fran
Accordingly
rses. |n this regard | hereby

pre-PHD students have alsa admittad In these araas. A
related to these areas in the axisting structural enginearing cou
vark far perussal and

sitached schems and syllabus of the revised Pra-PhD course W
approval by crculation.

It is thersfore requested 1o make suggestions if any ard 2
echeme and syllabus by reply mall.

pprove the revised pre-PhD

Thanks and Ragands

e e e 5 i e o e e e

D [, Chakradiari Rao

(P, 1T Kharagpes, Tndlin)

hesociabe Prafessor & Flead

Depatment of Shdl Engiisearing,

o5 Erasneding i Technobo:

Gure Ghasidas Vishwawidialayd (4 Central L arsiny), Monl, Bliaspui {yhaltisgarh - 495009, [ncia.
Phona: +91 7752 2429 2E0 2070, 51 3FACSCLTAIMI

Emeil: ran.chakradhard®gmail.com

e e = 5 S e T S5 e S e e A= =S

= PHD SYLLABUS FINAL 20-12-2021.pdf
280 KB

e

From : rkchoubey ggv = rlkchiou ey, gguwiag mall.eom=> Man, Dec 20, 2021 09:06 PM

subject : R2: Reguest for Approval of Pre-PhD Course Work
Syllabus.
To: apamsharﬂﬂ@gmal].mm

Ce : Department af Cvll Engineering GGLU Eilaspur
-:hnciciuien-gg@ggu.ar..h:rr dewangan umesh2s

= dewangan.umesh2 5@ gmall.com=,
snailendrakmriyanoo.co.in

Revised pre-PhD scheme and syllabus as proposed herewith Is approved, please.

an fon, Dec 20, 2021 at 6:50 PH Achish Parashar <apamshariS@amail.com> wrote:

Eummwmw:mnam-mmmau-mmm

=L
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from: "Department of Civil Engineenng GGU Bilaspur® ﬂhndﬂiﬁllgngg@ggu.at."ln}
To: “dewangan umesh2s” =dewangan.umesh25@gmail.com=, snallertdr:ahmr

eshailendrakmr@yahoo.co.in>, "rkchoubey ggv” <rkchoubey.0g viggmail.com=,
“gparashar0B" <aparashar0Bg@gmail.com=

Sent: Monday, Decembar 20, 2021 6:17:47 PM
subject: Request for Approval of Pre-PhD Course Work Syllabus.

Dear Sir,

The Pre-PhD course work scheme and syllabus was approved on 24-09-2019. Dn:;n ”5';;1‘“1
ame we included only subjects related to structural enginesring due to the ?Emgb% 'hz
supesvisors only in structural engineering. During the academic sessian 20 FI < e
supervisors alsc available in the area of transportation and sail me:;har;:ja.d u-;me.;:‘ﬂurEEs
Pre-PnD students have also admitted in these arsas. ﬂc_cumlngly' we 3 1h'E e b b
related 1o these areas in the existing structural engineering courses. In this reg !

attached scheme and syllabus of the revised Pra-PhD course work for perusal and
approval by circulation.

jons i r -PhD
It is thorefore requested to make suggestions IF any and approve the revisad pre-=h
schema and syllabus by regply mail.

Thanks and Regards

L e s 7 e

o M, Chakradhara Rao

(PR, IIT Kharagpu India)
fsaciate Professar & | lead
Deperiment of Civil El'lgn;:_lng,
EEEE:H::J‘S'?ﬂ?h‘ETE:::}E|£J (& Conkral Universiy], H:uu Bllaspur Chhatlsoarh - 495003, India.
Ahape: 491 7752 2604292600070, +¥1 BTS00

Emaid: rao.chakradiargmail Com

e —————— PR ]

= PHD SYLLABUS FINAL 20-12-2021.pdf
280 KB

K T o

From : aparashar08&@gmail.com

Subject : Re: Reguest for Appraval of Pre-PhD Course Work
Svllabus.

To : Department of Civil Engineering GGL Bilaspuir
<hoddvilangg@agu.ac.in=

Cc : dewangan uvmeshls
<dewangan.umesh25@grail.com=,

chailendrakmr@yabhoo.co.in, rkchoubey gy
<rkchoubey.gav@gmall.com=

Maon, Dec 20, 2021 07:04 PM

Please go ahead.
Ashish Kumar Parashar

On Mon, 20 Dec 2021 at 18:17, Department of Civil Engineering GGU Bilaspur
- i -
<hodeivilenggloouicin> wrote:

- : : : LT :
‘_.__"ﬂﬂ.l:lerlt L;ﬂu.ni'-‘prmapmit.ﬁ?!ﬂ'ﬂl{ Bl atadainre

T
ot e
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The following new courses were introduced in the PhD course work of civil engineering:
Multimodal Transportation System (CEPHDTO7)

7
°

3

% Design and Construction of rural roads (CEPHDTOS8)
% Advanced Highway Materials (CEPHDTO09)

% Transportation geotechnics (CEPHDT10)

% Geo-environmental engineering (CEPHDT11)

% Soil-structure interaction (CEPHDT12)

ol

HOD
fi vt Rt
Department of Civil Engineeriny
st Refrarw, Ramg (9.1)
1.T. G.G.V. Bilaspur (C.G.)

Signature & Seal of HoD

New Course Introduced Criteria - I (1.2.1)
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CIVIL ENGINEERING DEPARTMENT
SoS, KMOGINFEERING & TFROCHMNOLOGY
GURL GTIASIDAS VISHWAVYIDYALAYA, BILASPUR (C.0G.), 495009

EVALUATION SUCHEMIE ©F Pre-Ph. I COURSE WORK
EFPIA T IV FIECIRE SESSI0R B2 .00

:.h; Tl salsfoe Sulpfest Perlads / ‘- ESE I-—rl:'-H]l:'Mﬁ-"'H—Ei- : i
. piamee of the Sulijec Cosle | ".‘r'_v:_t]-: B ilJlrI":lI.ll.llI M. Mins | Credits
e ] M e SR T ] R A I D S et e

S Fisclive - | = 3-1-0] 3. [100] 40 [
3 Elective - 11 [ = 13- i1-0]| 3K |100] 40 | 4 |
T s g T e SO R R
ate: i) Damtion of the semester will be 6 months, -

i) Candilnle [vs b0 scone ndnimwm 55%, of the aggregate marks i the course waark in arder w

he eligihle te continuwe In the program leading te the completion of Ph.D.
iii] The student may select any two eloctive papers from the following list of clectives

Lesctare, T: Theeey. P Practionl, Mex,: Masimum Porks in ESE; adie: Minimim Pos Marks in cach subpest as 5095

LIET OF ELECTIVES

| S.NO. | SUBJECT CODE | TITLE OF THE SUBJECT L
ELECTIVE-l & 11 et )

1 CEPHDTO] | OPTIMIZATION TECHNIQUES

2 CEPHDTOZ FINITE ELEMENT METHOD g

3 | CEPHDTIS STRUCTURAL DYNAMICS |

< |CEPMDTIM | ADVANCED CONCRETE TECHNOLOGY

5 | CEPHDTOS CONCRETE FRACTURE MECIIANICS

i ‘;_!:]{I'E_!]_J_'.I'-lli- SPECIAL CONCRETES

¥ i CEFHDTOT

MULTIMODAL TRANSPORTATION SYSTEM

1" | CEPHDTOS DESIGN AND CONSTRUCTION OF RURAL ROADS |
?"_?/—F CEFHDTIA ! ADVANCED HIGHWAY MATERIALS

0" | CEPHDTI0 | TRANSPORTATION GEOTECHNICS

" | CEPHDT11 | GEO-ENVIRONMENTAL ENGINEERING

L —"| cePHDTIZ SOIL - STRUCTURE INTERACTION

New Course Introduced Criteria - I (1.2.1)
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CEFhDTIT: Mullimodal Transports e Sysl
(03-01-00 = 04 credits)

 Conrse Content _ _
© it Amificial Intelligence bosed Tronspartation Syatem: Lirbanization and iransporiation, Travel
~ démand impacts of urbanization, Modal share, Motorization, Introduction b Al components of
ransportation sysiem sl requine optimislien, role of Al in optirmization ol these componentls,
i congestion coninal, accident aveidonee, active alert system design

m-hased lransporiation system: Introduction to GIS,

UInit-I1: Geographic informiation sysie ;
and cailways using G155, case

sources af G1S, role o G1S in transporiation, assessment of roads,
study of smart city GIS

S Unit-111- Introduction of signal processing: Overview of Signal processing, Fundamenials of
Fundamental signals {1-0, 2-D and 3-03); Classification of syslems,

Image processing;
Processing in Urban Transportation

- Characteristics of LTILSI systems. Application of Image
| Sysiems

' Unit-IV: Non-Motorized Transportation (NMT) Systems: Components of NMT, categories of
NMT, planning smart eities o facilitnie NMT, effect of MMT planning on healthcare
Unit-V: Pedestrian Safety: Urban Pedestrian Safety- Skyways, Intersection subways, halt
stations, crossing measures, flexibility in accessibility, design of collision control systems for
intersections to improve pedestrian safety

Reference Books
1. O. Flaherty C.A_, “Traffic Engineering and Transport Planning”, Butterworth Heinemann,

Elsevier, Burlington, MA 2006,
2. M.A. Chowdhury and A. Sadek, Fumlamentals of Intelligent Transporiation Systems Manning,

Artech House, 2010,
3. Gonzalez R. C. and Woods R, C., “Digital Imags Praocessing™, 2nd Ed., Pearson Education, 2007

d_Jain A, K. “Fundamentals of Digital Image Processing'”, Frenice Hall, 20607.

EPhDT0E: Design and Constructio of Bural B
; {03-01-00 = 04 credits)

Course Content . ] : L
Unit-I: Introduction about Rural Reoads and Planning and Alignment Importance of Rural rauds,
Terrain classification, Socio-economic impact of rural rouds. Data base

Classification of rural roads,
n. Rond alignment, Governing factors

pt of nerwork planning. Rural Reads pla

for master plan, Conce |
&peciul considerntions while aligning hill raads.

for route selection, Factors controlling alignment,

Surveys, Detailed project report, Environmental issucs.

o %

New Course Introduced Criteria - I (1.2.1)
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¥
L {

. Unn 8
gﬁl:!rm:lr:l: desipn, Blements, Horizo

i vertical clearances. Genernl, Sadl and maicrial survey

ftlr pavenenl Courses, Materizls Tor bitumingus ponstraciio
gitabilily of concrele matenils

Design spesd, Bamc prncipies o

Geometrie Design and Rond Materials: [mieo=luction,
Lateral and

and warlical alipnment, Alignmesl compatipility,
5, Soil as road consiruclion material, Aggrepaie:

p. Materials for semi-rigad and rigisd

nital

pavernent, Materials [or special paversnts Clarneatic

Unit-IT1: Pavement Design, Specilications and Constrwction of Rural Roads: Introduction, Design
5. Tresign of Nexible pavoment, Design of senfi-rigid pavement,
erials and

B
B
=
E

p.ar-uuu_:_-u;-, Porvemenl componenl
 Design of rgid pavement., Drainage and Shoubders. General, Selection of const ruction mit
! “methodology, Earthwork, Sub-base, Bose course, Bituminous constructions, Semi-rigid pavement
Equipment  reguired far difTerent  OpErAlIons.

I
L ponstraction, Congrele pAYEMENLS,

 Unit-1V: Use of Waste Materials in Rural Road Construchion- Intreduction, Sigmificance of green
roads, Fly ash for road construction, lron & steel and copper slags, Becycled concrete aggregate, Other
waste materials,

Unit-¥: Quality Control Tests & paintenonce: General, Pre-requisite, Gpecifications and codes of
practice, Quality control tests during pavement construction. Distressesidetects in pavemenis, Typas

of maintenance, Classification of maintenance activities, Mainenance noams of mamienance cost,

References:

|. Rural Roads Manual, TRC: 5P 20-2002

3 Guidelines for the design of flexible pavements for low volume rural roads, IRC: SP; 72-2007

3. Geometric design standards for Rural (Nen-Urban} Highways, TRC: T3-1980.

4. Guidelines for quality systems for road construction, TRC: SP: 57-2000.

CEPhDT09: Advanced Highway materials
{(03-01-00 = 04 credits)

processing - AREreEAles

Course Content .
ies — aggregale requirernents — Lypes andd
~Tight

Unit-I: Aggregate: Nature and properties =
pregate for Partland Cement Concrele

for pavement base — aggregate for bituminous mixture — 3&

“‘fighl: ageregale — tests on aggl.‘ﬂg&{t - S[!lf:l:'iﬁi.}ﬂtiﬂn. ; /.

New Course Introduced
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i ! . i ||'¢1 E JI.!I'.' —
. I! -.-l [ ] Fvils |h1 I.|I,'|.1|I"q l."-“l'll'“lll II.|.| |||'||‘ ||'II\|III il 1 I'I|l.|l.|:"'\| i wluich 1 ¥ P r-|
. [} L [T L L (L] [§ -
I'Iii ] RIS A L - 1 :
: 3 1«1 K | 'rl.'l.‘l.'l"ﬁ I|'I||| kl=ATs |'.l|l"\-. il J'h!lll.lll |||I\I'ﬂ|l'||| [ E R TR RTH] ] [ L II'H.I‘FA','['& ol
..wii!.'lll ania] chamiieal TN

[eals dan Tt iminsmas materials [insmianous Mix design - maodificd

C i pascrenl ool
; . LT o
mitites — temperatire suscephibility ansl peslpanan

: = . y; o 3 L i v deésigen and prapertics
B -I.lln'“ II.I- Lpmweinl feoceeie I'-I\I.'!.I el als k H'llll'lll | I"\'I ries I'! L omax desie 1 P

. d h || ] . = MEXL | o g [ AElLTelE MsCs |1|E|I|
T Fleeal UL mlis L':h_'g.l!gl.ﬁ LRk s |"||| formomnce { FREN | 1 L ocamg it o flore

e srice Uenenely -~ low shinkage - dncreiased sticinpth, L nmprEiies,

. g e R srahilety ancl
Linie-0% s Plstives sl Geossmibietics: Mostics and polymerizanion process - prapeiaies s :

E_:_ ) . . i J creil Polymers
E chemeeal conspesitaon -~ Reanforesd Pelymcr Compesstes Gieosvmhetzes — vy Powderad Poly

;.'; Enrymes

-7 :

3 highueay
5’ Unit-V; Reclaimed ¢ Reoyeled Waste Products: Reelamed Materials — waste produects e hEEhwaay
B . lbes — sl
B empincering and 1= opplivations < effeet of waste products on materials, sincine amd propertics — sclf
. . =

hesling ancd smne madeoials - locally avoilable matenaks

Heferonors:

. B T. Sherwood, Allemstive Malerials in Rosd Construciion, Thomas Telford Publication,

London, 1997,

RRL. DSIR. Soil Mechanics for Road Engineers, HMSO, London , 1995

13

3. Koermer, R. M. Desigiing with Geosynthetics, Prentice Hull, Englewood Cliffs, New Jersey, UL5.A

4, Shan Somayaji, Civil Engingering Mmerials, second edition, Prentice Hall Tnec., 2001

CEFPhDTI: Transportation Geotechnics
{03-071-00 = 04 criedits)

Conrse Content : :
Subgrade Soil: Classification, desirntle proper

Shrinkage charncteristics, Road aggregaics: classification, properties ol
astic belavionr of soils and pggrepates. Effects of

ics, determinstion of soil strength, Swelling and

apgrenates, design of aggregaic

gradation; Cyclic response of soils, resilient and pl

traffic loads, natural forces, and material quality. Cu
concepts of rigid and fMexible pavements for highways and airficlds;

rrent design praciices; Principles and theoretical

g “ : - gand. Stone and lime
Greund Improvement technics: Need for ground improvemient, cobumn meeds ;s

functions ol geosyatheiics i sol, soil aroating:

tlumns, soil nailing: root piles, soil reinfurcement

: e

3 HIH[m""-"‘IICmiCHI -_.,Lm”izntllﬂl] ﬂ‘;‘}:’: _‘_l"j.'."-‘l L -Lg..'\‘
& If-/}).l"ig“‘

g "'L“-"-r 4

New Course Introduced Criteria - I (1.2.1)




Guru Ghasidas Vishwavidyalaya
(A Central Universiy Established by the Central Universcies Act 2009 . 2 of2009)

Koni, Bilaspur - 495009 (C.G.)

HRIS feafdeamsa

freRere sftfirm 2009 7. 25 % sk wrfl 3 Rvefaren)

orR, fRemagR - 495009 (B1.)

:'rnﬁT-':ﬂ" o xlnalvda and Eﬁfﬂm;n;t: ”ll]iral.":.

. mnaf rEcy,
, ; alysis. H ; ¥eled mater q
E e cost anad) ighwany Embankmenys. erials |—‘|.I'I'E|||!'\.|.'||rg||:||.\_-m.\..t.n.lrnll': Life

Ijr—"-lEl‘l
sm; Endrodeciom | i =loand copg
wn, © reinforced en, Essapn snd TN of embankments;
5 bl L'll!n.rn;_,;-"_
=N

-
e e
% s

Stape

. Raiit B. Mallick, Tahar El-Kurchi_p

WVEmeng k
W7 REmesting: p

nnciples il!‘lll-]'r.ll_'ln_'._- U [Press
»  {hakmabosy P. and Das, :
oS

A. Principles of -
P of Transpomstion Enpg.. PHI Publication, x Edsison

Papagianmakis A, T :
FlE: and Masad_ E A, Pavemen [resigm and Materizls Willey. 2017
: i 5. ey, 2017

et S B O b o e S e B T
ST o e e
i

EFhDT11- Let-environme lal Engineerin

(03-01-00 = ng credits)

=

Coarse Content

mz-l: Fumdamemals of G e g )
L"h'r'h]:’f behavior of soil L;'QGT: :an}ﬂ'mal E'-"H"!‘I'bl:rmg; Scope of geoenvironmental EAgINEETing -
i sy, hydr S s0il in geoenvironmental applications — imporance of soil physics
el e, e hmju.gmm Process — sources and 1vpe of pround contamination —P et
of groand contamination on geocnvironment - case histories on él:l:-:m irommenial pruhl-;,ms- il

Unit-Il: Soil-Water-Conlaminant Inieraction- Sail e e i i
raction: Soil mineralogy characterizasion amd 15 significance in

5 defermiming .B:HI bﬂ':lﬂ."i-'l'ﬁlr — soil-water interaction and concepls of double layer — forces of internction
-..(,....w soil particles, Concepts of unsatorated soil — impartance o unsatsraied _v.:lr'.l in
geaeavircomenial problems - measwrernemt of soil suction - water retemlion carves - water flgw in

| sturated and wnsaturated zone. Soil-waler-conianinan imteractions and its implications — Faciors

| ellecumg retention and transport of contaminans,

| Lnit-Ml: Waste Containment System: Evolution of waste containment faeilities and dispasal practices
| - Site selection based on environmental impact assessment —different rele of soil in waste containment
| =~ different components of waste containment system and its stability issues - property evaluation for
checking sail suitability for waste containment — design of waste containment Eacilithes,

{ Unit-IV: Contaminant Site Remediation: Site characterization — risk assessment of comaminared site -
remeliation methods for soil and groundwater — selection and planning of remedintion methods — some
Examples of in-gity remediation.

Unit-¥: Advanced Soil Characterization: Contaminant analysis - waler content and permeabality
Measurements — electrical and thermal property cvaluation — use of GPR for site evaluation -

Mroduction to geotechnical centrifuge modeling
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[ pourse Content
-L-ml'l ¢ Soil-Foumdation Interaction: Imroduction o seil-feundstion  iseraction problems,  Soil

behaviour, Foundation behavioar, Interfice behaviour, Scope of soil foundation interaction analysis,

'

“soil resporse mvddels, Winkler, Elastic contiouom, Two parameter elastic nuslels, Elastic -plastc

TN A [ T

“pehavicur, Time dependent behaviour,

]

' Unil-11 : Beam on Elastic Foundation- Soil Models-Enfinite beam, Two-parametcss models, [sotropic

£ chastic half space model, Analysis of beans of finite length, comvhined fooiimges

Linit-111 : Plates on Elastic Contimwes: Thin and thick rmits, Analysis of finite plates, MNumencal analysis

E of fimite plates.

Unit-I: Analysis of Axially and Laterally Loaded Files and File Groups:Elastic analysis of single pils,
Theoretical solutions for settlement ond load distributions, Analysis of pile group, Interaction analysis,
Load disiribution in groups with rigid cap, Load deflection prediction for lalerally loaded piles,

Subgrade resction amd clashic analysis, Interaction analysis, File-rafl system,

I Relferences:

::',' 1. Selvadurai, A P 5. — “Elastic Analysis of Soil-Foundation Interaction™, 1979

B 1 Rolando P. Orense, Nawawi Chouw & Michael ). Pemder — “Soil-Foundation-Structure
E. 3 Interaction”™, CRC Press, 2000 Tayler & Francis Group, Londen, UR.
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-E_' ‘3. *Spil Structare Interaction — The real behaviour of stouctuess™, the institution of structural
E engincers, London, March 1989,
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4. Poulos, H. G., and Davis, E. H. = “File Foundation Aoalysis and Design®™, 1930

Scotr, R, F, — “Foundation Anolysis™, Prentice Hall, Englewood ClE, 1981

i

6. Bowles, J, E, — "Foundation Anolysis & Design™, 3h Editvon MeGraw-Hill Companies, Inc.
L159a)
T. Das, B, M, - “Principles of Foundation Engincering”. 5th Edition Melson Engincenng (Z04]
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