Western University
Faculty of Engineering
Department of Civil and Environmental Engineering

CEE 9533 — Geotechnical In-situ Testing

COURSE OUTLINE 2026-2027

DESCRIPTION

Geotechnical engineers work with soil and rock whose properties vary naturally with location, depth,
stress history, groundwater conditions, and geological origin. Because sampling can disturb these
materials, in-situ testing is essential for evaluating ground conditions and engineering properties as
they exist in the field. Reliable geotechnical design begins with reliable characterization of the

ground.

This course introduces the principal drilling, sampling, geophysical, hydraulic, and in-situ testing
methods used in geotechnical practice. Students will learn the operating principles, interpretation
methods, applications, and limitations of commonly used tests, including the SPT, CPT, field vane,
pressuremeter, dilatometer, Goodman Jack, borehole shear, and plate load tests. The course also
examines test selection, integration of multiple sources of subsurface information, practical case

histories, and emerging technologies in site investigation.

ENROLLMENT RESTRICTIONS
Enrollment in this course is restricted to graduate students in Civil and Environmental

Engineering, as well as any student that has obtained special permission to enroll in this course
from the course instructor as well as the Graduate Chair (or equivalent) from the student’s home

program.

INSTRUCTOR CONTACT INFORMATION
Course instructor: Abouzar Sadrekarimi
Email address: asadrek@uwo.ca
Office: SEB3010D

Office hours: Fridays 1:00 pm — 2:00 pm (or by appointment)

COURSE FORMAT
Course will be delivered in-person.

TOPICS
Topic # | Description Learning Activities Tentative timeline
1 Introduction to Site Investigation | Instructional Videos Week 1
in Geotechnical Engineering In-Class Discussion
2 Drilling for Site Investigation Instmctlon?ll Vld.e 08 Week 2
In-Class Discussion
3 Soil Sampling Methods Instructional Videos Week 3




4 Introduction to In-situ Testing In-Class Discussion
> Geophy§1ca1 Methqd§ Instructional Videos
Hydraulic Conductivity . . . Week 4
6 Discussion & Practice
Measurement
7 Standard Penetration Test (SPT) In§ tructl‘onal V1deqs Week 5
Discussion & Practice
No Classes - Reading Week (October 10" to 18™) Week 6
%4 Cone Penetration Test (CPT) — Instructional Videos Week 7
Part A Discussion & Practice
Cone Penetration Test (CPT) — Instructional Videos
8b Part B Discussion & Practice Week 8
9 Pressuremeter Test (PMT) Instructional Videos Week 9
10 Dilatometer Test (DMT) Discussion & Practice ce
11 Field Vane Shear Test (FVST) Week 10
12 Plate Load Test Instructional Videos Week 11
13 Borehole Shear Test (BST) Discussion & Practice
Project Presentations Student presentations Weeks 12, 13
SPECIFIC LEARNING OUTCOMES
Degree Level Weight Assessment Tools Outcomes
Expectation
Depth and breadth of 20% e Assignments 1-3 Explain the principles, procedures,
knowledge e Project report measurements, and theoretical or empirical
interpretation of drilling, sampling,
geophysical, hydraulic, and major in-situ
testing methods.
Compare the applications and limitations of
alternative site-investigation methods for
different ground conditions.
Research & 15% e Project report Locate, evaluate, and synthesize technical
scholarship e Project literature, standards, case histories, and
presentation current developments in geotechnical in-situ
testing.
Critically assess the evidence, assumptions,
and validation supporting an interpretation
method or emerging technology.
Application of 30% e Assignments 1-3 Select suitable investigation and testing
knowledge e Project report methods for specified ground conditions and
project objectives.
Process and interpret field data, estimate
engineering parameters using appropriate
correlations, and integrate complementary
information into a defensible site
characterization.




Degree Level Weight Assessment Tools Outcomes
Expectation
Professional capacity / 5% Project report Complete an independent technical
autonomy e Project investigation in accordance with academic
presentation integrity and professional standards.
Exercise and defend engineering judgment
in test selection, interpretation, and
recommendations.
Communication sKills 15% e Project report Communicate methods, analyses,
e Project uncertainty, results, and recommendations
presentation clearly in a professional technical report.
Deliver an organized oral presentation using
effective figures and tables and respond
knowledgeably to questions.
Awareness of limits of 15% o Assignments 1-3 Evaluate uncertainty arising from ground
knowledge Project report variability, disturbance, equipment and
e Project procedures, drainage, scale effects, and
presentation empirical correlations.
Distinguish measured quantities from
inferred parameters and identify when
additional or complementary investigation is
required.

ASSESSMENTS
Assessment Type Material Covered | Tentative date Weight
In-class quiz #1 Topics 1 to 5 Oct. 9™ 20%
In-class quiz #2 Topics 7 and 8 Nov. 6" 20%
In-class quiz #3 Topics 9 to 11 Nov. 20" 20%
Project report Topics 1 to 13 Dec. 4" 30%
Project presentation Topics 1 to 13 Nov. 27" & Dec. 4" 10%

In-class quizzes will be completed individually during scheduled class time under the supervision of
the instructor. Students may use instructor-provided course notes, but collaboration, generative Al,
internet resources, communication with others, and other unauthorized assistance are not permitted.
Permitted calculators and any additional materials will be specified by the instructor.

Activities in which collaboration is permitted:

e None

Activities in which students must work alone (collaboration is not permitted):

e Tests and quizzes
e Project report

e Project presentation

TEXTBOOK AND OTHER LEARNING MATERIALS




Due to the practical nature of this course there are several optional textbooks that cover many of
the aspects of the course material. These include:

Clayton, C. R. 1., Matthews, M. C. and Simons, N. E. (1995). “Site Investigation” 2nd
Edition, Blackwell Science (https://www.amazon.ca/Site-Investigation-CR-
Clayton/dp/0632029080)

Terzaghi, K., Peck, R., and Mesri, G. (1996). “Soil mechanics in engineering practice.”
John Wiley & Sons, 592 pages (https://www.wiley.com/en-us/shop/general-introductory-
civil-engineering-construction/soil-mechanics-in-engineering-practice-3rd-edition-p-
9780471086581).

Students are welcome to purchase second-hand or earlier editions of these textbooks.

STATEMENT ON THE USE OF GENERATIVE ARTIFICIAL INTELLIGENCE (AI)

The use of generative artificial intelligence tools, including but not limited to ChatGPT, Microsoft
Copilot, Google Gemini, Claude, and Al-enabled writing or editing applications, is not permitted in
the preparation or completion of assignments, the term project, or other assessed work in this course
unless explicitly authorized by the instructor for a specific activity.

Prohibited uses include generating, rewriting, paraphrasing, translating, summarizing, analyzing, or
producing text, calculations, figures, code, or other submitted content. Students are expected to
complete assessed work independently and to demonstrate their own understanding of the course
material. Unauthorized use of generative Al may constitute an academic offence and will be
addressed in accordance with the University’s academic-integrity policies.

Students who are uncertain whether a particular tool or use is permitted should consult the instructor
before using it.

COURSE CONTENT

The lecture notes are copyrighted to the instructor and legally protected. Do not post these notes on
any other website or online forums. The recording of the in-person sessions of the course without
the permission from the instructor is prohibited. The illegal posting and sharing of the copyrighted
course content could be subjected to legal actions.

CHEATING, PLAGIARISM/ACADEMIC OFFENCES

Academic integrity is an essential component of learning activities. Students must have a clear
understanding of the course activities in which they are expected to work alone (and what working
alone implies) and the activities in which they can collaborate or seek help; see information above
and ask instructor for clarification if needed. Any unauthorized forms of help-seeking or
collaboration will be considered an academic offense. University policy states that cheating is an
academic offence. If you are caught cheating, there will be no second warning. Students must write
their essays and assignments in their own words. Whenever students take an idea or a passage of
text from another author, they must acknowledge their debt both by using quotation marks where
appropriate and by proper referencing such as footnotes or citations. Plagiarism is a major academic
offence. Scholastic offences are taken seriously and students are directed to read the appropriate
policy, specifically, the definition of what constitutes a Scholastic Offence, at the following website:
https://www.uwo.ca/univsec/pdf/academic_policies/appeals/scholastic_offences.pdf




All required papers may be subject to submission for textual similarity review to the commercial
plagiarism-detection software under license to the University for the detection of plagiarism. All
papers submitted for such checking will be included as source documents in the reference database
for the purpose of detecting plagiarism of papers subsequently submitted to the system. Use of the
service is subject to the licensing agreement, currently between Western University and Turnitin.com
(http://www.turnitin.com).

CONDUCT

Students are expected to follow proper etiquette to maintain an appropriate and respectful academic
environment. Any student who, in the opinion of the instructor, is not appropriately participating in
course activities and/or is not following the rules and responsibilities associated with the course
activities, will be reported to the Associate Dean (Graduate) (after due warning has been given). On
the recommendation of the Department concerned, and with the permission of the Associate Dean
(Graduate), the student could be debarred from completing the assessment activities in the course as
appropriate.

HEALTH/WELLNESS SERVICES
As part of a successful graduate student experience at Western, we encourage students to make
their health and wellness a priority. Western provides several health and wellness related services
to help you achieve optimum health and engage in healthy living while pursuing your graduate
degree. Information regarding health- and wellness-related services available to students may be
found at https://www.uwo.ca/health/.

Students seeking help regarding mental health concerns are advised to speak to someone they feel
comfortable confiding in, such as their faculty supervisor, their program director (graduate chair),
or other relevant administrators in their unit. Faculty of Engineering has a Student Wellness
Counsellor. Information on how to schedule an appointment with the counsellor is available at:
https://www.eng.uwo.ca/undergraduate/academic-support-and-accommodations/Student-
Wellness-Counselling.html.

Students who are in emotional/mental distress should refer to Mental Health Support at
https://www.uwo.ca/health/psych/index.html for a complete list of options about how to obtain
help.

STATEMENT ON GENDER-BASED AND SEXUAL VIOLENCE

Western is committed to reducing incidents of gender-based and sexual violence (GBSV) and
providing compassionate support to anyone who is going through or has gone through these
traumatic events. If you are experiencing or have experienced GBSV (either recently or in the past),
you will find information about support services for survivors, including emergency contacts at the
following website: https://www.uwo.ca/health/gbsv/support/get-help.html. To connect with a case
manager or set up an appointment, please contact support@uwo.ca.

SICKNESS
Students should immediately consult with the Instructor (for a particular course) or Associate Chair
(Graduate) (for a range of courses) if they have problems that could affect their performance. The



student should seek advice from the Instructor or Associate Chair (Graduate) regarding how best to
deal with the problem. Failure to notify the Instructor or the Associate Chair (Graduate) immediately
(or as soon as possible thereafter) will have a negative effect on any appeal. Obtaining appropriate
documentation (e.g., a note from the doctor) is valuable when asking for accommodation due to
illness.

Students who are not able to meet certain academic responsibilities due to medical, compassionate
or other legitimate reason(s), could request for academic consideration. The Graduate Academic
Accommodation Policy and Procedure details are available at:
https://www.eng.uwo.ca/graduate/current-students/academic-support-and-
accommodations/index.html

ACCESSIBLE EDUCATION (AE)

Western is committed to achieving barrier-free accessibility for all its members, including graduate
students. As part of this commitment, Western provides a variety of services devoted to promoting,
advocating, and accommodating persons with disabilities in their respective graduate program.
Graduate students with disabilities (for example, chronic illnesses, mental health conditions,
mobility impairments) are strongly encouraged to register with Accessible Education (AE), a
confidential service designed to support graduate and undergraduate students through their academic
program. With the appropriate documentation, the student will work with both AE and their graduate
programs (normally their Graduate Chair and/or Course instructor) to ensure that appropriate
academic accommodations to program requirements are arranged. These accommodations may
include individual counselling, alternative formatted literature, accessible campus transportation,
learning strategy instruction, writing exams and assistive technology instruction.



