Republic of Yemen
Ministry of Higher Education & Scientific
Research
Sana‘'a University
Faculty of Petroleum & Natural Resources

SR E R
‘__,.A.dl &i\a-_d“g g—n-ﬂ\ hﬁa—ﬁ\ IS8T
P Y- ia.nl—
Ryl 31 all g Jg el S

il g Aptigl) £l 38 gaad) 1) e cildial ga
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General information about the course il (& dalal) cila ghall
1 S A au L) g Apaadigl) 158 gaal)
) Course Title Engineering and Environmental Geophysics
) add g 8l Say EG465
) Course Code and Number
Credit Hours 3aaizall cilelud) eyl
3 Jodall Badiaall cile b &) _palaa : Sbad/ e iy "TOt;llg
’ Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 3
4 il Al Juadl) g (s gieal) Js¥) Jualll — aal ) (s gieaal)
: Study Level and Semester
5 (©3 5 O Lodall ABud) cilllial) GEOS334
’ Pre-requisites (if any)
p (a9 ¢))) Asabiaal) cilallaial) GEOS451
’ Co-requisites (if any)
S| R A Gy ) el Zasisal) a il
: Program (s) in which the course is offered
8 DAl Gy Add ) - e
Language of teaching the course
9 FURPTIRIES aliis Lo
: Study System
1d JJM‘W*J.\'JQLSA ga-AlA.J‘?JAJ‘
’ Location of teaching the course
T DA cliial ga (g)xa anid (o) daal g L0
: Prepared by
12 daalall ulsg ddice) @JU
Date of Approval
Course Description sl diay
“-‘Jhyu)))m‘d‘a} :\ﬁg)ﬂ_))J)id\\_'qm}
This course provides a description of the geophysical | o cilueill laa il 1 L
technigues or methods used in engineering and ¥ } e o
. - § Aaddluall Al il sl 3 Al
environmental ~ applications, and the wuse of those ‘fs . “.“)"13 i dJL:S
technologies as an integrated exploration method, through el dpigl) Gl
the use of the logical methodology (physics, mathematics [ 4a, oS culaill &l r"\ WP
and_ ge_ology, Wlth_ engineering  techniques, information DA e el (AlalSia Caliiud
engineering, and devices). = )
This course will also discuss how to choose and estimate d—i):‘d‘) dathaidl daagiall e‘m‘
geophysical techniques appropriate for specific applications. S INIEEN Jaally  Gluxb g
duaia g dauaigl) luatl)
_(Sj@;‘}(b ila glaall
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Course Intended Learning Outcomes (CILOs) Jaall ahad cils j3s
After completing the course, the student will be able to: 10 Ao 1B CalUal) ¢y 5% gy jall) Al 3 pa LYY Say
al. | Demonstrate  sufficient — knowledge — and [[ Gtall Ascbud) (s abaall agil) g A81<1) 48 pall jgday [ - a1
understanding of the basic principles Of || aldy Aiasadl sl a¥ly 53¢y Al b guall
geophysical methods, equipment, and field Mgy el 5 Gadail) (pa JS (158 o Jad
procedures, both  for  application and
interpretation to be simple.
a2. | Explain concepts, principles, and techniques for || Auled) gf aUail) asasal ciluidlg (s il g atliaz yéa | — @2
designing a system, process, or application || diall 4l galt 48kl gubaill) jalc
component of the geophysical method of an a) WAEE g Ayl si/ 5 dpanigl)
engineering and / or environmental problem and
its procedural implementation.
a3 | Describe the wvarious current trends in||zewall cullal 4 dalidal) A0 ) ciay | — a3
geophysical survey methods in engineering and o) g Aaaigd) LLall) Al i gaad)
environmental issues. S
bl. [ Assess the problem (engineering  or || 4asdle sda Maaty (Auin o) Apwdin) AlSEal) ady [ —pl
environmental) and determine the suitability of [l oia Ja 3 Lgiudail 40l 3 gaad) (k) 44y k)
a geophysical method (s) to apply to solving Uial)
this problem. '
b2. | Distinguishes between the various geophysical || A 34 5 (Adlidal) 4l 58 gl Sl sd) G Jas | - D2
methods, and the ability to plan to conduct [| A&ish ,u65g 4l 3 gua s gess &) aY Jadadsl)
geophysical surveys, and cost estimation.
cl. | Uses existing and modern technologies to study || Jstéuall Al a &aally dailll] @bl aadiey [ - ¢l
various  engineering  and  environmental || yaeyy 3 1Y aa Adlidal) L) g dpwaigll
problems, taking into account international f| - 15 . Sad) Bl g dsalladl by tiall g Guptiall
standards and approach_es and taking into s gl Al xie
account the local population when undertaking
any activity.
c2. | Collect and analyze field data, link them || tau s Lein Lasd Jay 1) 5 A3laad) cliludl Jlagg pans | - €2
together, find a scientific and practical AU s e g e g ale s
explanation, and prepare the necessary reports. i i
dl. [ Adapts to new environments, working In || <o) g clid) 2 Jadl g duaal) clind) aealtlly | - d1
different environments and cultures. PRI
d2. | Exhibits specifications and general features ||z 3 4 sagagdale L83 jrang Ciliial ga s | - 02
intelligent and objective outside the scope of oanaddll gad
specialization.
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Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

SR (e 53 gl alail) iy A

(Course Intended Learning Outcomes)

(Program Intended Learning Outcomes)

ZAU_al) (e 2 gulal) abil) s JAs

(bais ) ey o LS malill Gls Ae aaen ST)

al.

Demonstrate sufficient knowledge and understanding
of the basic principles of geophysical methods, of
equipment, and field procedures, both for application

Al
geological-specific

Express knowledge and understanding
theories,
paradigms, concepts and principles, in
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and interpretation to be simple. addrition to general literature and basic
science.
a2. | Explain concepts, principles, and techniques for | A2 | Explain fundamental geological
designing a system, process, or application component principles and concepts in theoretical,
of the geophysical method of an engineering and / or practical and vocational situations and
environmental  problem and its  procedural the possibility of applying them.
implementation.
a3 Describe the various current trends in geophysical | A4 | Describe solutions for geological
survey methods in engineering and environmental problems using logical scientific
ISsues. methods and creativity.
bl. | Assess the problem (engineering or environmental) | B2 | Explore knowledge and skills in
and determine the suitability of a geophysical method solving geological and environmental
(s) to apply to solving this problem. problems logically and professionally.
b2. | Distinguishes between the various geophysical | B4 | Experiment independently skills of
methods, and the abilty to plan to conduct critical thinking and creative analysis
geophysical surveys, and cost estimation. to solve problem (s) that may
encounter in the field or lab.
cl. |[Uses existing and modern technologies to study | C2 | Apply new and established
various engineering and environmental problems, technologies with efficiency to collect
taking into account international standards and and interpret  geological data,
approaches and taking into account the local recognizing  their  strengths and
population when undertaking any activity. limitations.
c2. | Collect and analyze field data, link them together, find | C5 | Administer various geological data,
a scientific and practical explanation, and prepare the integrate, scientifically interpret, and
necessary reports. report them.
dl. |Adapts to new environments, working in different | D1 | Adjust to new environment, and
environments and cultures. function in diverse learning and
working environments.
d2. | Exhibits specifications and general features intelligent | D3 | Express  general —and  impartial
and objective outside the scope of specialization. intellectual characteristics beyond the
specialization.

A s&1) g aleil) g andail) cibiai) iy alail) Cila j3a dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

2 580 g alail) g astail) duanii) ualy (aglly i jleall) el alad s da dag) ga Y gl
First: Alignment of Knowledge and Understanding CILOs

el 5 A8l /el i e
Knowledge and Understanding CILOs

alail) g anlatl) dausi) yi)

Teaching Strategies

e 3 oS
Assessment Strategies

al -

Demonstrate  sufficient knowledge and
understanding of the basic principles of
geophysical methods, equipment, and field
procedures, both for application and
interpretation to be simple.

a2 -

Explain concepts, principles, and techniques

Explanatory lectures
using the data show.

Theoretical exams.

Assoc.Prof. Adel Al-
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for designing a system, process, or
application component of the geophysical
method of an engineering and / or
environmental problem and its procedural
implementation.

a3 -

Describe the wvarious current trends in
geophysical survey methods in engineering
and environmental issues.

22 8 9 (pan ) Al s (Aa A1) < jlgall) Rall et s j3a dap) ga oLl
Second: Alignment of Intellectual Skills CILOs

3\.)&\3!\ & lgall /o 8all cla A
Intellectual Skills CILOs

alail] g adail) L) yiu)

Teaching Strategies

) Lo o
Assessment Strategies

b1- |Assess the problem (engineering or | Examples, exercises and | Oral examination
environmental) and determine the suitability | prainstorming. and reports.
of a geophysical method (s) to apply to
solving this problem.
b2 - | Distinguishes ~ between  the  various
geophysical methods, and the ability to plan
to conduct geophysical surveys, and cost
estimation.
2 980 5 ) At il (el g Aigrall i Jlgall) ) jhall alas il jia dag ga s IS
Third: Alignment of Professional and Practical Skills CILOs
Tlall 3 gl gl /5 jiad) iy e alal) g adal] Lol i asil) Lad)
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
cl- | Uses exi_sting ant_j m(_)dern technc_)logies to | Tasks and Assessment of the
study various engineering and enywonmc_antal assignments. tasks and
problems, taking into account international . b
standards and approaches and taking into a§5|gnments. y
account the local population when undertaking direct questions.
any activity.
c2- | Collect and analyze field data, link them
together, find a scientific and practical
explanation, and prepare the necessary reports.

2 981 g o i) A iy (Aalad) il jlgeall) ) jiall bt il Aa dag) g slayl
Fourth: Alignment of Transferable (General) Skills CILOs

A cl
Transferable (General) Skills CILOs

aldaill g andwil) Al i)

Teaching Strategies

pa gl Al i
Assessment Strategies

d1- | Adapts to new environments, working in
different environments and cultures.
d2- | Exhibits specifications and general features

intelligent and objective outside the scope of
specialization.

Doing research and
reports.

View
research and reports.

and discuss
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Course Content __all 5 giaa

Theoretical Aspect bl qilall cie g 54

[ ) il gala gl
& aa gl
Topic List / Units

de il e g gall
Sub Topics List

A
Order

KX Slelad)
&m‘ﬂ Aladl)

Number Contact
of Weeks Hours

cla jia Jgay
Al alaly
(CILOs)

- Targets of engineering and
environmental investigations

- Near-surface geophysical methods

- Grid interval

- Combined various geophysical
methods

- Factors of cost estimation

- Ambiguity of interpretation

1 Introduction

al, a2 a3

- Location and characterization of
near-surface geological structures

- Characterization of aquifers

- Groundwater protection

- Salinity of underground water

- Landfill characterization

- Safe disposal of nuclear and
chemical waste

- Landslides and ground subsidence

Environmental - Archeological site delineation

Problems - Evaluation of earthquake hazards

- Mining problems and safety

- Environmental hygiene

- Radioactivity surveys for indoor
radon risk

- Radiation from industrial and
waste dumps

- Delineation of radioactive fallouts

- Detection of fracture zones
(earthquake prediction)

al, a2, a3,
b1, b2, c2,
dl
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- Testing of foundations
- Survey of establishments and
ivil construction works
(.:IVI . - Geotechnical problems al, a2, a3,
3 Engineering - Blast planning and analysis 1 2 bl, b2, c2,
Problems - Location of water dl
- Location of older underground
excavations
- Review
- Applications to environmental and
engineering studies
- Delineation of structural trends,
contacts, and faults
: - Mapping of salt structures
GraVIt.y - Estimating shape and depth of al, a2, a3,
4 Surveying plutons 2 4 b1, b2, c1,
- Mapping of alluvium/bedrock c2,d1, d2
contact
- Gravity investigations of landfill
- Microgravity studies of rock
bursts in mines
- Microgravity detection of
subsurface voids and cavities
- Review
- Environmental and engineering
applications
- Mapping of structural trends and
basement features
Magn etic - Magr_1etic investigations over a1 a2 a3
. landfills U
5 Surveymg - Detection of buried metal drums 2 4 bl, b2, cl,
. c2,d1,d2
and casings
- Mapping of cavities and voids
- Mapping of dikes blocking
groundwater flow
- Detection of archaeological
objects
al, a2, a3,
6 Midterm Exam |- 1 2 b1, b2, c1,
c2,d1, d2
7 Seismic - Review 2 4 al, a2, a3,
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Surveys - Reflection surveying b1, b2, cl,
- Applications to environmental and c2,d1, d2
engineering problems
- Mapping of fracture zones
- Reflection profiling in
groundwater studies
- Delineation of bedrock valleys
- Detection of shallow faults and
cavities
- Refraction surveying
- Environmental and engineering
applications
- Velocity as a guide to rock
strength
- Detection of potential collapse
features
- Mapping of buried ancient ditch
- Mapping of gravel and sand
deposits
- Dam site investigations
- Review
- Applications to environmental and
Self-potential engineering pr_oblems _ al, a2, a3
8 Surveying - geepage flow !n a landslide body 1 2 bl b2, cl,
- Seepage flow in dams and c2, d1, d2
reservoir floors
- Delineation of groundwater flow
- Studies of geothermal fluid flow
9 Resistivity and | - Review 2 4 al, a2, a3,
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Induced - Resistivity applications b1, b2, cl,
Polarization - Groundwater exploration c2,d1, d2
Surveys - water quality
- Mapping of chemical pollution
plumes
- delineation of water-saturated
zones in landslide bodies
- location of permafrost zones
- location of archaeological objects
- location of cavities and voids
- Resistivity characteristics of
geothermal fluids
- IP applications
- Evaluation of aquifer potential
- investigation of domestic
- waste dump
- mapping of industrial
contamination
- Review
- Examples of applications to
] environmental problems
10 Electromagnetic - Delineation of contamination 1 2 gi gi ii
Surveys plume from waste dumps c2, d1, d2
- mapping industrial groundwater
contamination
- mapping soil salinity in farmland
al, a2, a3,
11 Final Exam - 1 2 b1, b2, c1,
c2,d1, d2
Lladl) clelad) g anbal) 2
Number of Weeks /and Contact Hours Per Semester 16 32
Practical Aspect (if any) (@i Of) Aland) e guda gal)
. s cile L
$ 0 Sl ) / Gl /Alaad) Ll ) | A lail placl) s A g
Order Practical / Exercises/ Tutorials topics Number | Contact Course ILOs
of Weeks Hours
Geophysical methods for solving environmental
: problems 4 3 al, a2, a3, bl, b2,
-Field survey cl, c2,d1,d2
-Data corrections
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-Processing

-Presentation

-Joint interpretation

-Writing a report

Geophysical methods for solving engineering

problems
-Field survey

2 -Data corrections 4 8 al, a2, a3, bl, b2,
-Processing cl,c2,d1,d2
-Presentation

-Joint interpretation
-Writing a report

al, a2, a3, bl, b2,

3 Mid-term exam 1 3 cl, c2,d1, d2

Geophysical methods for solving geotechnical
problems

-Field survey

-Data corrections al, a2, a3, bl, b2,
-Processing cl,c2,d1,d2
-Presentation

-Joint interpretation
-Writing a report

5 Field work 2 4

al, a2, a3, bl, b2,

cl,c2,d1, d2
. al, a2, a3, bl, b2
6 Final exam 1 3 PP
cl,c2,d1, d2
Ll clelud) g &b gJLA%’ 14 30
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alxill g asleil) i) i)

= Lectures.

= Exercises.

= Field applications.

= Brain storming.

= Tasks and activities.

Tasks and Assignments <<al) g a i)
[ ]
v i |
a ) gl /il il g | ot ii:, pladl) cla 4
- S9ah/ g3 3 -
No Assignments/ Tasks @/ | Mark | \weak pue | CTEOS (ymbols)
L al-—a3, bl b2,
1 | Weekly reports Individual 5 1-11 ¢l c2 dl d2
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Essay for geophysical applications at al— a3 bl b2
2 | environmental and engineering site Individual | 10 10 o1 c2’d1162,
investigations. e
[ ] Total Score 4 ) Al I 15 | | |
Learning Assessment alaill auis
. ) i j 5 o Ao A 3l Sl i
Pﬁ‘)ﬂ &'&m : E\.\{;\ QJA“ Z_:\_,LG_J\ 19)45\ CP;T_ACS)S (symbols)
No. Assessment Tasks W Mark | Proportion of
Week due Final Assessment
eIl g ddadsy) _
1 D 15 150 al —a3, bl, b2,
Tasks and Assignments cl, c2,d1,d2
2 Quiz (1)Jss w6 5 5% al- a3, bl, b2
(s ) Juadl) dhuai s al —a3, b1, ,b2,
3 Midterm Exam (Theo.) W9 15 15% cl, c2,d1, d2
(o) Juadl) Cinal ) al —a3, bl, b2,
4 Midterm Exam (Pract.) e 5 5% cl. c2.d1. d2
() Juadll Algs jaa) al-a3, bl, b2,
& Final Exam (practical) wid 20 20% cl,c2,d1,d2
(5 o) Juadl) dlgd jgid) al —a3, bl, b2,
£ Final Exam (theoretical) wie 40 40% cl, c2,d1, d2
Total Y 100 %100

Learning Resources akill jilaa
(OAd) A ) ) (S and ¢ il T (ol sl anl) APA Ui cas aal all (3555
Required Textbook(s) (=2 &8 235 Y) duwi ) g sall
1. Sharma P. V., 1997: "Environmental and engineering geophysics'*. Cambridge University
Press, 475 p.
2. Telford, W.M., Geldart, L.P., Sheriff, R.E. and Lceys, D.A., (1990): "Applied Geophysics"
2nd edition; Cambridge Univ. Press, 121p.
Essential References 3ailuall aa) jall
1. Dobrin, M.B. and Savit, C. H., (1988): "Introduction to geophysical prospecting”, the 4th
Edition. McGraw-Hill Book Co. New York, 867p.
2. Sharma, P.V., (1976): "Geophysical methods in geology", Elsevier Scientific Publishing
Company, Amsterdam, The Nether land.
3. Lillie, R, (1999)"Whole Earth Geophysics: An Introductory Textbook for Geologists and
Geophysicists”. Upper Saddle River, NJ: Prentice Hall. 361 p.
Electronic Materials and WeDb Sites efc. ST a8 ga g 4y AT _ilad)
1. usgs.gov website analytics usgs.gov
2. trustmyscience.com

3. Suggested Journals:
Symposiumon the Application of Geophysicsto Engineering and Environmental Problems (SAGEEP)
Geophysical Journal of the Royal Astronomical Society
Journal of Geophysical Research
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Geophysics

Pure and Applied Geophysics

Geotechnical and Environmental Geophysics
Geophysical Prospecting

Journal of Applied Geophysics

Journal of Environmental and Engineering Geophysics

Course Policies:

1 Class Attendance:

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by consulting
other students or going to the professor’s office hours.

2 Tardy:
- Attendance and arriving on time for the class are necessary. If the student is late, he will be prevented
from class.

3 Exam Attendance/Punctuality:

- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects:

- Papers survey or projects should be submitted by the time detriment by the professor.

5 Cheating:

- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission.

3] Plagiarism:

- Plagiarismis a serious offense and will always result in an imposition of a penalty. The penalties that
can be started by making a zero mark for the work.

7 Other policies:

- The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors &others.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem M ohammed Abas
11



Republic of Yemen ionier Al Ay ) ggandl
Ministry of Higher Education & Scientific 3 . cealadl Gl g lall aideil) 350 5 g

Research ; d »
Sana'a University & & | - f-$ A.ul— o
Facultyof Petroleum & Natural Resources < : Al 3 gall g J g 5l s

Lia gl gaal) o glal) sgali s /and
£2020-2019 :2alall alal)

Aaial) g dnadigl) £l ud gaal) 1 ) 8 Adad
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Information about Faculty Member Responsible for the Course _uiall Xiul e cila glaa

Py (4 sl AiSal) cileLud)
Name Office Hours
Ciilgd) a8 49 Glall Goad) |l | ooy | sUDEN | el | Gasedd)
Location &Telephone No. SAT | SUN | MON TUE WED THU
AIATY) )
" Email

General information about the course _dall (& 4ale cila glaa

1 AR ) Loil) g gl 6158 gl
Course Title Engineering and Environmental Geophysics
P) aad g Aall ey EG465
Course Code and Number
Credit Hours daalal) cile L) sy
3 Jotall Baainall cile L) &) _palaa g.hs O bal/ e gy ‘Tot'al‘
Credit Hours Lecture | Practical | seminar/Tutorial | Training
2 1 3
4 il Al Jaaldl) g (5 gieual) S Jualll — il ) (5 gisall
Study Lewel and Semester
S Pre-requisites Jdall AL cldhial) GEOS334
6 [ co —requisite(cia g o)) dualaal) cillaial) GEOS451
7 S AT Gy BT gl Taslsall ool
Program (s) in which the course is offered
8 ARl G i Azl gl - e
Language of teaching the course
9 S AR G Gl alall o all
Location of teaching the course

Course Description _iall cia g
This course provides a description of the geophysical [ of i@l lacay 5 jiadl 13 o)

technigues or methods wused in engineering and| . . .. 1AL .

environmental  applications, and the wuse of those Lf ‘M \ 4'““1"}3 s \. d)%s ‘
technologies as an integrated exploration method, through el 5 dpdigl) Gilaydal)
the use of the Io_gical m_etthoIogy (physics, n)athemat_ics Ay, bl Sl ?‘ WP
and_ ge:ology, Wlth_ engineering techniques, information DA e g ilalSia Calisinl
engineering, and devices).
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el Ay ggand)
alad) dial) g dlall alasl) 315

glai adad A
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This course will also discuss how to choose and estimate | o1 ):gj\) daahidl daagidll e\qs;h.u\
geophysical techniques appropriate for specific applications. o~ L g gl il
Aedin g dwaigd calua)
.(BJ.G-;Y\} L_\LA)L.AJ
o3y LAl Ay S ) il 1 il LS
A i) dplial) 2Ly 38 ponl) i
Course Intended Learning Outcomes (CILOS) siall abd cila j3a
After completing the course, the student will be able to: 10 S 1B QulUal) () 6% b gy jal) Al 3 (e £ LN 2ay
al. | Demonstrate  sufficient — knowledge — and || Gkl Aswla) (saluall agdll g 4881 48 pal) jeday | - al
understanding of the basic principles of [J aldy (Aiasall el 2Vl 35y Ay b guall
geophysical methods, equipment, and field Mgy oaadiill 5 Gadail) (pa JS 058 o Jad
procedures, both  for  application and
interpretation to be simple.
a2. | Explain concepts, principles, and techniques for || 4leadl 5 AU asauad RS g (siliag aliaz jdu | — @2
designing a system, process, or application [] lciall dul b gal) ddy lll gubll) jaic
component of the geophysical method of an Ga) LT Al i/ 5 Asatigd)
engineering and / or environmental problem and
its procedural implementation.
a3 Describe the various current trends In||zwal) cuibul 2 4dlisall 4dlad) clalady) iy | — a3
geophysical survey methods in engineering and o) g Aoaigd) Ladl) b Al i gaad)
environmental issues. T
bl. | Assess the problem (engineering  or || 4asda e Laadg (Auin o) Aswdin) ASa) Ay [ —p1
environmental) and determine the suitability of [ s3a Ja & Lgiudait 4l 38 gual) (Gukll) 4y jhal)
a geophysical method (s) to apply to solving i Akl
this problem. '
b2. | Distinguishes between the various geophysical || A 34l 5 (Adlidal) 4l 5 geadl Sl gd) G S | - D2
methods, and the ability to plan to conduct || st j..esg Al sia cila gese o) oY Jasail)
geophysical surveys, and cost estimation.
cl. | Uses existing and modern technologies to study || Jsiiall 4l &paall g daildl) cildlil) axdien [ - cl
various  engineering and  environmental [ jie¥ A& MY ae Al Al g dwsigd)
problems, taking into account international || .. taa) sl sle) ja g dualladl il JEall g (ugtiall
standards and approaches and taking into|| ~ " ) hm L m‘ .
account the local population when undertaking : GH e
any activity.
c2. | Collect and analyze field data, link them || sau s Lgdn Lasd Jo ) 5 4udial) clilud) Sl g aany [ - €2
together, find a scientific and practical A DU 8l el g as g eale judl
explanation, and prepare the necessary reports. ) )
dl. | Adapts to new environments, working in || Gl g clind) 3 Jaall g Baaad) cilinl) aaaldlyy [ - d1
different environments and cultures. R
d2. | Exhibits specifications and general features ||z JS & g 309 Aile £ &) Jrang liial ga g3 [ - d2
intelligent and objective outside the scope of .oaaddl) gla
specialization.
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Course Content sl s siaa

Theoretical Aspect 4 kil cile g gall 1,85 ddad

< ale bl

A | il A cls g gall e il cle gua gall W&:"g el
Order Topic List / Units Sub Topics List eetos Y 1 contact
Hours

- Targets of engineering and
environmental investigations

- Near-surface geophysical methods

- Grid interval

- Combined various geophysical
methods

- Factors of cost estimation

- Ambiguity of interpretation

- Location and characterization of near-
surface geological structures

- Characterization of aquifers

- Groundwater protection

- Salinity of underground water

- Landfill characterization

- Safe disposal of nuclear and chemical
waste

- Landslides and ground subsidence

Environmental - Archeological site delineation

Problems - Evaluation of earthquake hazards

- Mining problems and safety

- Environmental hygiene

- Radioactivity surveys for indoor radon
risk

- Radiation from industrial and waste
dumps

- Delineation of radioactive fallouts

- Detection of fracture zones
(earthquake prediction)

1 Introduction W1, W2 4

W3 2

- Testing of foundations

- Survey of establishments and
construction works

Civil Engineering - Geotechnical problems
Problems - Blast planning and analysis

- Location of water

- Location of older underground
excavations

W4 2
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Gravity Surveying

Review

Applications to environmental and
engineering studies

Delineation of structural trends,
contacts, and faults

Mapping of salt structures

Estimating shape and depth of plutons
Mapping of alluvium/bedrock contact
Gravity investigations of landfill
Microgravity studies of rock bursts in
mines

Microgravity detection of subsurface
voids and cavities

W5, W6 4

Magnetic Surveying

Review

Environmental and engineering
applications

Mapping of structural trends and
basement features

Magnetic investigations over landfills
Detection of buried metal drums and
casings

Mapping of cavities and voids
Mapping of dikes blocking
groundwater flow

Detection of archaeological objects

W7, W8 4

6 Midterm Exam

W9 2

Seismic Surveys

Review

Reflection surveying

Applications to environmental and
engineering problems

Mapping of fracture zones
Reflection profiling in groundwater
studies

Delineation of bedrock valleys
Detection of shallow faults and
cavities

W10, W11 4

Refraction surveying
Environmental and engineering
applications
- Velocity as a guide to rock strength
- Detection of potential collapse
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features
- Mapping of buried ancient ditch
- Mapping of gravel and sand deposits
- Dam site investigations

Self-potential
8 Surveying

Review

Applications to environmental and
engineering problems

- Seepage flow in a landslide body

- Seepage flow in dams and reservoir
floors

- Delineation of groundwater flow

- Studies of geothermal fluid flow

W12 2

Resistivity and
Induced Polarization
Surveys

Review

Resistivity applications

- Groundwater exploration

- water quality

- Mapping of chemical pollution plumes

- delineation of water-saturated zones in
landslide bodies

- location of permafrost zones

- location of archaeological objects

- location of cavities and voids

- Resistivity characteristics of
geothermal fluids
IP applications

- Evaluation of aquifer potential

investigation of domestic

waste dump

mapping of industrial contamination

W13, W14 4

Electromagnetic

1
0 Surveys

Review

Examples of applications to
environmental problems

- Delineation of contamination plume
from waste dumps

- mapping industrial groundwater
contamination

- mapping soil salinity in farmland

W15 2
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11 Final Exam - W16 2

K,.h.m cleladl g @,.Lm Ao
Number of Weeks /and Contact Hours Per Semester 16 32

Practical / Training/ Tutorials/ Exercises Aspects ¢slasdl cilal) cile gaga 155 ddad

) ‘ cle )
R by a3 / Cpbatl) Agland) il ﬁ*"‘“:; ] dn
. . . . umper o .

Order Practical / Exercises/ Tutorials topics Weeks Contact
Hours

Geophysical methods for solving environmental problems

-Field survey

-Data corrections

1 | -Processing W1-4 8

-Presentation

-Joint interpretation

-Writing a report

Geophysical methods for solving engineering problems

-Field survey

-Data corrections

2 | -Processing W5-8 8

-Presentation

-Joint interpretation

-Writing a report

3 Mid-term exam W9 3

Geophysical methods for solving geotechnical problems

-Field survey

-Data corrections

4 | -Processing W10, W11 4

-Presentation

-Joint interpretation

-Writing a report

5 Field work W12, W13 4

6 Final exam W14 3
Lladl) cle Lad) g by Slaa) 14 30

Number of Weeks /and Contact Hours Per Semester

Teaching Strategies axill g aseil) cilbas) sl
= Lectures.
= Exercises.
= Field applications.
= Brain storming.
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= Tasks and activities.

Tasks and Assignments <iA<il) g Zaisy)
l ]
# il g fd sl ook S £ 55 | o ) 45 ¢ gaud
No Assignments/ Tasks (g Mark Week Due
1 | Weekly reports Individual 5 1-11
) Essay fo_r geo_phys_lca_l appll_catl_o ns at environmental Individual 10 10
and engineering site investigations.
[ ] Total Score 4a 4 Jlea) [ 15 |
Learning Assessment alzil) auds
= < e . - US! EA_J.\S\ a..\.u}
A aulil) ddads) aill) £ gl 4 dilgl) Aol
No. Assessment Tasks Week due Mark Proportion of Final
Assessment
Klﬂ . SS..!\} "! :..‘\y\
1 . . 15 15%
Tasks and Assignments
2 Quiz (1)Jss w6 5 5%
(5B Jualll iuad s
2 Midterm Exam (Theo.) wo 15 15%
() Jeadl) huad jogd)
4 Midterm Exam (Pract.) W9 5 5%
() Sl Al Jod)
> Final Exam (practical) wia 20 20%
(o) Juadl) dlgd Ad) 0
6 Final Exam (theoretical) wie 40 40%
Total (Al 100 %100

Learning Resources akill jilaa
(O8I ol il A il 5al) and) APA AU s gl all (353
Required Textbook(s) (s o8 235 Y) il gl sall
1. Sharma P.V., 1997: "Environmental and engineering geophysics'*. Cambridge University
Press, 475 p.
2. Telford, W.M., Geldart, L.P., Sheriff, R.E. and Lceys, D.A., (1990): "Applied Geophysics"
2nd edition; Cambridge Univ. Press, 121p.
Essential References dailuall aa) jal)
1. Dobrin, M.B. and Savit, C. H., (1988): "Introduction to geophysical prospecting”, the 4th
Edition. McGraw-Hill Book Co. New York, 867p.
2. Sharma, P.V., (1976): "Geophysical methods in geology", Elsevier Scientific Publishing
Company, Amsterdam, The Nether land.
3. Lillie, R, (1999)"Whole Earth Geophysics: An Introductory Textbook for Geologists and
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Geophysicists”. Upper Saddle River, NJ: Prentice Hall. 361 p.
Electronic Materials and Web Sites etc. i Ayl a2l ga g 4xi g STy jilaal)

1. usgs.gov website analytics usgs.gov

2. trustmyscience.com

3. Suggested Journals:
Symposium on the Application of Geophysics to Engineering and Environmental Problems (SAGEEP)
Geophysical Journal of the Royal Astronomical Society
Journal of Geophysical Research
Geophysics
Pure and Applied Geophysics
Geotechnical and Environmental Geophysics
Geophysical Prospecting
Journal of Applied Geophysics
Journal of Environmental and Engineering Geophysics

Course Policies:
1 Class Attendance:
- Students are expected to attend classes regularly and promptly.
- The attendance should not be less than 80%.
- If the student has been absent, he is responsible for finding out any missed material by consulting
other students or going to the professor’s office hours.

2 Tardy:

- Attendance and arriving on time for the class are necessary. If the student is late, he will be prevented
from class.

3 Exam Attendance/Punctuality:

- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects:

- Papers survey or projects should be submitted by the time detriment by the professor.

5 Cheating:

- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission.

6 Plagiarism:

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties that
can be started by making a zero mark for the work.

7 Other policies:

- The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors &others.
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