COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL

CIVIL ENGINEERING

DEPARTMENT

EDUCATION LEVEL

Undergraduate

COURSE CODE

1171 | SEMESTER | 9

COURSE TITLE

ENVIRONMENTAL GEOTECHNICS

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TIEPIYPAPOVTAl aVAAUTIKG aTO 4.

COURSE TYPE:

[evikoU YmmoBdBpou, Eidikou YréBabpou, EidikétnTag

Elective

PREREQUISITE KNOWLEDGE:

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO
ERASMUS STUDENTS:

no

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1597

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmiTédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupPBouAcureite o lMNMapdptnua A
o [lepiypagn tou Emimédou Twv Mabnaiakwy AmoteAeaudrwy yia Kabe éva kUkAo armoudwv auuewva e MAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng EKraideuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoadviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

The object of Environmental Geotechnics is the protection of the subsurface (soil and groundwater) from
potential pollutants related primarily to waste management (e.g. landfills) and to transporting, storing and
handling toxic raw materials (e.g. petroleum products, solvents). The course aims to promote (a)
comprehension of the main processes that govern the spreading of pollution and its containment, (b) judicious

application of the equations describing these processes and (c) familiarization with case studies of
contaminated sites.




Course objectives are met when at the end of the course students:
e can locate reliable data on the effects of contaminants on human health,

e are confident in applying principles of mass transfer, groundwater flow and contaminant transport to
problems of contamination and restoration of the subsurface,

e are able to address the geoenvironmental aspects of landfill and clay barrier design,
e can recommend potentially suitable remediation technologies for a specific contaminated site,

e are able to take initiatives related to modeling (i.e. related to the formulation of a simplified problem that
admits solution).

General abilities

AauBavovTagummown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwpuarog kai mapatiBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OgdOuEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACN Kal TwV QmapaitnTwyv ZeBaoudg arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKnon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaoia oe diebvég mepiBariov
Epyacia g€ diemoTnuoviko mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

=  Search for, analysis and synthesis of data and information, using appropriate search engines and
software

e Autonomous work
e Group work
e  Technical writing

3. COURSE CONTENTS

i.  Unit 1, Introduction with one case study from Greece and the essential questions answered by the
course: (1) What is the danger (from pollutants)? (2) Where will the pollutant go, how will it behave?
(3) What can we do to reduce the danger? (4) When do things are relatively easy or difficult and why?
Overview of legislation, contaminant sources and characteristics.

ii. Unit2, Risk Assessment. This unit addresses essential question No 1 and rephrases it introducing
the concept of risk, so that the answer can be used in decision making regarding possible remediation
needs at contaminated sites.

iii.  Unit 3, Mechanisms of pollution spreading. Qualitative study of pollution spreading (start with a
qualitative answer to essential question No 2 and continue with quantitative answers in Units 4, 5, 6,
7).

iv. Unit 4, Subsurface flow. One-dimensional steady-state flow in saturated soil, equations for multi-phase
fluid flow in porous media.

v. Unit 5, Modeling of physical systems. Guidelines for converting an open-ended problem to a fully-
defined problem ready for solution through calculations.

vi. Unit 6, Soil-contaminant interaction. Distribution of contaminants among the subsurface media, i.e.,
groundwater, soil pore gas, soil solids. Calculation of total contaminant mass in the subsurface.

vii. Unit 7, Contaminant transport in groundwater. Quantitative study of pollution spreading: bringing
together the phenomena of advection, diffusion, mechanical dispersion, sorption and pollutant decay
in the mathematical description of contaminant transport in 1, 2 and 3 dimensions.

viii. Unit 8, Remediation technologies for contaminated sites. Overview of remediation technologies and
application of contaminant transport principles to the solution of remediation problems (essential
question No 3).

iX. Unit 9, Landfill liner design and materials. Design of landfill liners, materials used in compacted and
geosynthetic clay liners (essential question No 3).

X. Unit 10, Wrapping up. Answers to the essential questions (see Unit 1) — essential question No 4
requires a synthesis of Units 4, 6-8.




4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Face to face (powerpoint lectures in class, case studies, solving

lNpdowmope mpéowmo, E¢amoordoews | problems, interactive multiple-choice questions)
EKTTAIOEUON K.ATT.

TEACHING MEDIA: | « Communication with students is encouraged via e-mail
XprionT.I1.E.omAidaokahia,omv | and the course online forum
Epyaornpiaki) Emaideuon, oty EMKOVWIE |y pe o jires searching for material on the Internet

IE TOUG POITNTES ; -
¢ The use of educational software and EXCEL is
required in the development of the term project
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypapovral avaAuTiké o Tpo1ToG Kai uéBodor
di1daokaliag.
AiaAégeis, Sepivapia, Epyaonpiaxn Aoknon, Aoknon | |ectures (4 hours per week) 52
lediou, MeAétn & avdiuon  BiBAioypagiag, Studving lecture material 15
®povriaripio, [lpaktik (Tomobétnan), KAIvIKR ying
Aoknon, KaAirexviké  Epyaortrjpio, Aiadpaotikn | Five homework assignments 20
O10aoKkalia, EKTaIOUTIKEG ETTIOKEWEIS, EKmTovnon - - -
peAéme (project), Suyypaen epyaciac / pyaciav, | Studying for mid-term quiz 8
KaAAitexvikn dnuioupyia, K.ATr. -

VI SHIOUPY Team work for the term project 32
Avaypagovral or Wpeg peAETng Tou poimnh yia kaBe | Studying for the final exam 16
uabnaoiakn 6pacTnpIdTNTa KaBws Kal O WPES un
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards tou ECTS

TOTAL.: 143

STUDENT ASSESSMENT: | I. Lecture attendance & active involvement 10%
Tepiypaer mg diadikaoiag agioAbynang Il. Homework assignments 10%

o ; o
MNwooa  AloAdynong,  MéBodor  aloAdynong, lll. Mid-term QUIZ 5?

Alquoppwriky 1) Zuumepacuariki,  Aokiuaoia IV. Term DFOJQCt . . 25/? .

MoMamAic  Emdoyrc, Epwriceic  Suvioune | (The term project includes searching for and describing a case
Amavmong, Epwrrioeig Avamuéng Aokiuiwv, Emiduon Istudy of a contaminated site, setting up a hypothetical problem of

IoopAnudrwy, ~ Ipamrn — Epyacia, Ex8eon /lsontaminant release and predicting the fate of the contaminant.
Avagopd, TMpogopikn Eé&éraon, Anuéoia . . . . f .
Mapouciaon,  Eoyaompiaki  Epyaoia, Kiwikg [Grading criteria are given in a detailed rubric.)

Eé&éraon AoBevols, KaMirexvikii Epunveia, AMn /| V. Final exam 50%
AMec

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAdynang kai eav kai ou givar mpoaBaaiua arrod
TOUG QOITNTES.

5. TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia:

- Freeze, R.A., and J.A. Cherry, 1979, Groundwater, Prentice Hall.

- LaGrega, M., P.L. Buckingham and J.C. Evans, 2001, Hazardous Waste Management, 2" edition, McGraw
Hill.

- Mitchell, J.K. and K. Soga, 2005, Fundamentals of Soil Behavior, 3" edition, Wiley.

- Qian, X., R.M. Koerner and D.H. Gray, 2002, Geotechnical Aspects of Landfill Design and Construction,
Prentice Hall.

- Sharma, H.D. and K.R. Reddy, 2004, Geoenvironmental Engineering: site remediation, waste containment,
and emerging waste management technologies, Wiley.

-Zuvagn emICTNUOVIKA MEPIOIKA:

- ASCE Journal of Geotechnical and Geoenvironmental Engineering
- Journal of Contaminant Hydrology

- Environmental Science & Technology




