CE
5353/4375/4376/4377-33306/33298/33308/33309
(Summer 2026)

Geotechnical Site Investigation (online course)

Course Objective and Description:

The objective of this course is to familiarize students with the principles of site investigation. The course
objective will be accomplished by exposing students to various procedures for subsurface investigation
applicable to the Geotechnical field (including Geophysical techniques like Resistivity, Seismic Fraction,
and Ground Penetrating Radar). A standard approach for subsurface investigation cannot be adopted due
to the project's characteristics, including widely diverse geological environments, local equipment,
personal preferences, and time and budget constraints. One of the essential roles of a Geotechnical
Engineer is to develop the scope of investigations, direct the investigation, interpret the available
information, and present the conclusions in a concise and usable manner to those responsible for design
and construction. The goal of this course is to expose you to these steps.

Instructor:
Dr. Vivek Tandon, Virtual x-6924, Vivek@utep.edu

Time and Location:
Time Online Location: Online via BlackBoard
Attendance First Day of the Class online and Exam on Campus
Office Hours:
No Office Hours. Reach out via MSTeams

Text Manual:

National Academies of Sciences, Engineering, and Medicine 2019. Manual on Subsurface Investigations.
Washington, DC: The National Academies Press. https://doi.org/10.17226/25379.

Manual on Subsurface Investigations National Highway Institute Publication No. FHWA NHI-01-031
Federal Highway Administration Washington, DC by Paul W. Mayne, Barry R. Christopher, and Jason

DeJong. Wightman, W.E., Jainoos, F., Sirles, P. and Hanna, K. (2001) "Application of Geophysical Methods
to Highway Related Problems" Technical Manual, Federal Highway Administration, Washington, DC.

Reference Manual:

GEOTECHNICAL SITE CHARACTERIZATION GEOTECHNICAL ENGINEERING CIRCULAR NO.5
Manual on Subsurface Investigations National Highway Institute Publication No. FHWA NHI-16-072
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Federal Highway Administration Washington, DC by J. Erik Loehr, Ph.D., P.E., Alan Lutenegger, Ph.D.,

P.E., Brent Rosenblad, Ph.D., P.E., and Andrew Boeckmann, P.E.

Manual on Subsurface Investigations_ by AASHTO (1998) Handouts

Geotechnical Investigations, Engineering Manual 11110-1-1804 by U.S. Army Corps of Engineers.

Geophysical Exploration for Engineering and Environmental Investigations - EM 1110-1-
1904.

Grade:
Homework 500
Project 500
Reading Assignments 100 (Four Papers)
Quizzes 400
Final Exam 500 (On Campus, August 4th at 6:00 PM)
Total 2,000
Homework:

To complement the course content covered in the class, homework will be assigned regularly. All
homework should be neat and of professional quality and submitted in either Word or Excel format.
The low quality of homework will result in a 30% reduction in grades. In addition to regular
homework, some reading (technical papers) homework will complement the course content. Each
student will be expected to read the paper and provide a one-page summary of the key points
learned from it rather than a summary of the paper itself. The lecture videos and content will be
available on BlackBoard.

Lecture Notes:
The lecture notes, as needed, will be available on the Blackboard platform.

Tentative Topics to be covered:

1.0 Introduction
2.0 Geotechnical Uncertainty and Risk
3.0 Subsurface Investigation Process

4.0 Geophysical Investigation

5.0 In-Situ Testing of Soil and Rock

6.0 Drilling and Sampling of Soil and Rock
7.0 Hydrological Characterization

8.0 Laboratory Testing of Soil and Rock
9.0 Evaluation of Soil Properties
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10.0 Evaluation of Rock

l l Mass Properties

.Engineering

11.0 Compiling, Reporting, Presenting Geotechnical Information, and Contractual Implications

9.25-Week Lesson Plan

Week 1

Introduction, Geotechnical Uncertainty and Subsurface Investigation Process

e Top

O

ics:

Introduction to geotechnical site investigations, the scope of the manual, and the
geotechnical engineer's role.

Geotechnical uncertainty and risk

Project initiation, project types (new construction, rehabilitation, and contaminated
sites), existing data sources, site visits, and communication with designers and project
managers.

Subsurface exploration planning, types of investigation (remote sensing, geophysical
investigations, disturbed sampling, in-situ investigation, undisturbed sampling),
frequency and depth of borings, boring locations and elevations, equipment, personnel,
plans, specifications, standards, and guidelines.

e Assignments: Homework No. 1
e Reading: Chapter 2 of the AASHTO manual.
e Assignments: Homework No. 2

Week 2

Drilling and Sampling of Soil and Rock

e Topics:

O

Soil exploration, soil drilling methods (continuous flight augers, hollow-stem augers,
rotary wash borings, bucket auger borings, hand auger borings, exploration pit
excavation), and logging procedures.

Soil samples (disturbed and undisturbed), soil samplers (split barrel sampler, thin-wall
sampler, piston sampler, pitcher tube sampler, Denison sampler, modified California
sampler, continuous soil sampler), bulk samples, block samples, sampling interval, sample
recovery, identification, relative strength tests, and preservation.

o Exploration of rock, rock drilling, and sampling, non-core (destructive) drilling, types of core

drilling, coring bits, drilling fluid, observation during core drilling (drilling rate/time, core
photographs, rock classification, recovery, RQD), assessment of soundness, drilling fluid
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recovery, core handling and labeling,

preservation, and geologic mapping.

o Boring log preparation, general project information, boring locations and elevations,
stratigraphy identification, sample information, soil description/soil classification,
consistency, water content, color, soil type (coarse-grained soils, fine-grained soils, highly
organic soils, minor soil types, inclusions, geological name), AASHTO soil classification
system, and logging procedures for core drilling.

o Description of rock, rock type, color, grain size and shape, stratification/foliation, mineral
composition, weathering and alteration, strength, hardness, rock discontinuity, and fracture
description.

Assignments: Homework No. 3
Reading: Geotechnical Report Study
Assignments: Homework No. 4
Reading: Review of Paper
Assignments: Homework No. 5

Week 3-6
In-Situ Testing

e Topics:

o In-situ testing, standard penetration test (SPT), cone penetration testing (CPT), piezocone
penetration testing (CPTu), vane shear test (VST), flat plate dilatometer testing (DMT),
pressuremeter testing (PMT), special probes, and in-situ tests

o Geophysical methods: Seismic, Electromagnetic, Ground-Penetrating Radar, etc.

e Reading: Review of Papers
e Assignments: Homework No. 6,7, 8,9, and 10

Week 7: Hydrological Characterization and Laboratory Testing for Soils

e Topics:

o Groundwater investigations, including the determination of groundwater levels and
pressures, as well as information on existing wells, open borings, observation wells, and
water level measurements, along with field measurements of permeability.

o Laboratory testing for soils, weight-volume concepts, load-deformation process, the
principle of effective stress, overburden stress, selection and assignment of tests, visual
identification, index properties, strength tests, permeability, consolidation, and quality
assurance.
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O

Laboratory
laboratory tests,
strength-

and quality assurance.

l l testing for rocks, introduction,
strength tests, durability,

:Engineerin
g g deformation characteristics,

e Reading: Review of Papers
e Assignments: Homework No. 11 and 12

Week 8: Interpretation of Properties

e Topics:

O

Interpretation of soil properties, composition, classification, density, strength, stress
history, lateral stress state, stiffness, deformation parameters, flow properties, and non-
textbook materials.

Interpretation of rock properties, intact rock properties, operational shear strength, rock
mass classifications, rock mass strength, rock mass modulus, foundation resistances, and
additional rock mass parameters.

e Reading: Chapters 9 & 10 of the text manual and Provided Text.
e Assignments: Homework 13

Week 9: Geotechnical Reports and Contracting

e Topics:

O

O

Geotechnical reports, types of reports, data presentation, and limitations.
Contracting, drilling, and testing specifications for Subsurface Exploration.

e Assignments: Final Project Submittal

Final Exam August 4t 6 PM in Person at UTEP
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