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Course Introduction

Geographic Information Systems (GIS) have emerged as indispensable tools for modern
geotechnical engineering, revolutionizing how professionals analyze, visualize, and manage
complex spatial data. Training Course on GIS for Geotechnical Engineering bridges the gap
between traditional geotechnical practices and cutting-edge geospatial technologies, empowering
engineers to make more informed and efficient decisions. By integrating diverse geological,
hydrogeological, and subsurface investigation data within adynamic spatial framework, GIS
facilitates comprehensive site characterization, risk assessment, and infrastructure planning,
ultimately leading to safer, more sustainable, and cost-effective geotechnical solutions.

The course delvesinto the practical applications of GIS, moving beyond theoretical concepts to
provide hands-on experience with industry-standard software and real-world case studies.
Participants will learn to leverage GIS for tasks such as 3D geological modeling, slope stability
analysis, groundwater flow visualization, and construction project management. This program
is designed to enhance the digital proficiency of geotechnical professionals, enabling them to
unlock the full potential of their data and contribute to advanced geotechnical design and analysis
in an increasingly data-driven world.

Programme Curriculum

Training Course on Gl Sfor Geotechnical Engineering
Introduction

Geographic Information Systems (GIS) have emerged as indispensable tools for modern
geotechnical engineering, revolutionizing how professionals analyze, visualize, and manage
complex spatial data. Training Course on GIS for Geotechnical Engineering bridges the gap
between traditional geotechnical practices and cutting-edge geospatial technologies, empowering
engineers to make more informed and efficient decisions. By integrating diverse geological,



hydrogeological, and subsurface investigation data within adynamic spatial framework, GIS
facilitates comprehensive site characterization, risk assessment, and infrastructure planning,
ultimately leading to safer, more sustainable, and cost-effective geotechnical solutions.

The course delves into the practical applications of GIS, moving beyond theoretical concepts to
provide hands-on experience with industry-standard software and real-world case studies.
Participants will learn to leverage GI S for tasks such as 3D geological modeling, slope stability
analysis, groundwater flow visualization, and construction project management. This program
is designed to enhance the digital proficiency of geotechnical professionals, enabling them to
unlock the full potential of their data and contribute to advanced geotechnical design and analysis
in an increasingly data-driven world.

CourseDuration

10 days

Course Objectives

Upon completion of thistraining course, participants will be able to:

1. Understand core GIS concepts, including spatial data models, coordinate systems, and
projections, for geotechnical applications.
2. Effectively collect, import, and organize diverse geotechnical datasets from various sources
3. Apply advanced GIStoolsfor spatial inter polation, overlay analysis, buffering, and
networ k analysisto solve geotechnical problems.
4. Develop and visualize subsurface geological and geotechnical modelsin 3D environments
for enhanced understanding.
5. Utilize GIS for geohazard mapping, landslide susceptibility assessment, and slope
stability analysis.
6. Map and analyze groundwater levels, flow paths, and contamination plumesusing GIS.
7. Incorporate LiDAR, satelliteimagery, and drone data for comprehensive site investigation
and monitoring.
8. Produce high-quality, professional geotechnical maps, cross-sections, and inter active web
maps for effective communication.
9. Utilize GISfor linear infrastructurerouting, site selection, and impact assessment in civil
engineering projects.
10. Design and manage robust geodatabases for efficient storage and retrieval of geotechnical
information.
11. Gain proficiency in QGI 'S and other open-source alternatives for cost-effective spatial
analysis.
12. Employ GISfor quantitative and qualitative risk assessment related to ground conditions.
13. Apply GISto support predictive modeling, real-time monitoring, and decision-making in
complex geotechnical scenarios.

Organizational Benefits

» Streamlined data management and analysis workflows, leading to faster project turnaround
and reduced manual effort.

« Deeper insights from spatial data visualization and analysis, enabling more informed and
reliable engineering decisions.

« Better identification and mitigation of geohazar ds and problematic ground conditions
through comprehensive spatial assessment.



« Efficient site selection, resource allocation, and optimized design based on detailed
geotechnical understanding.

« Improved communication and data sharing among project stakeholders through inter active
maps and integrated platforms.

« Centralized and accessible geotechnical databases for long-term project knowledge retention
and future reference.

« Equipping staff with cutting-edge geospatial skills, positioning the organization as a leader
in innovative geotechnical practices.

« Facilitating the generation of accurate and comprehensive reports for regulatory compliance
and stakeholder communication.

Target Audience

Geotechnical Engineers
Engineering Geologists

Civil Engineers

Environmental Engineers

GIS Specialists

Researchers and Academics
Project Managers

Government and Municipal Staff
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Course Outline
Module 1: Introduction to GI S and Geotechnical Engineering

» Understanding the fundamental concepts of GIS and its relevance.

« Overview of spatial data types and their applications.

« Evolution of GISin geotechnical practice.

« Setting up your GIS environment: software, data, and project structure.

« Case Study: Visualizing regional geological maps and borehole locations for a proposed
highway project.

Module 2: Geotechnical Data Acquisition and M anagement

« Methods for collecting geotechnical field data

« Importing and integrating diverse data formats.

 Designing and implementing a robust geotechnical geodatabase.

« Data quality control, validation, and metadata creation.

» Case Study: Populating a geodatabase with borehole logs, laboratory test results, and in-situ
test data for alarge development site.

Module 3: Coordinate Refer ence Systems and Projections

« Understanding geographic and projected coordinate systems.

« Datum transformations and projection selection for local accuracy.

» Georeferencing scanned geotechnical maps and aerial photographs.

 Reprojecting and transforming spatial data for integration.

« Case Study: Aligning historical geotechnical investigation maps with modern satellite
imagery using georeferencing techniques.

Module 4. Spatial Data Visualization and Cartography

« Symbolizing and styling geotechnical datafor clear representation.



« Creating professional and effective geotechnical maps.

» Designing map layouts, legends, scale bars, and north arrows.

« Generating cross-sections and profiles from subsurface data.

» Case Study: Producing a comprehensive site investigation map showing borehole locations,
soil classifications, and groundwater contours for a new building foundation.

Module5: Basic Spatial Analysisfor Geotechnical Applications

« Performing spatial queries and selections on geotechnical datasets.

« Utilizing buffering and overlay analysis for site suitability.

« Calculating areas, lengths, and perimeters of geotechnical features.

« Introduction to geoprocessing tools for data manipulation.

» Case Study: Identifying areas within a specific buffer of an existing pipeline with high
potential for problematic soil conditions using overlay analysis.

Module 6: Advanced Spatial Analysis: Interpolation and Surface Modeling

« Understanding different interpolation techniques.

« Creating continuous surfaces from discrete geotechnical data points

» Generating Digital Elevation Models (DEMs) and Digital Terrain Models (DTMs).

« Analyzing slope, aspect, and hillshade from terrain models.

» Case Study: Developing a groundwater table contour map for a contaminated site using
borehole groundwater level data and interpolation methods.

Module 7: 3D Geotechnical Modeling

« Introduction to 3D GIS environments and visualization tools.

« Building 3D subsurface models from borehole and geological data.

« Visualizing geological strata, fault lines, and rock mass characteristics in 3D.

« Creating volumetric models for material estimation.

» Case Study: Constructing a 3D geological model of a proposed tunnel alignment, identifying
different rock types and potential weak zones.

Module 8: GISfor Slope Stability Analysis

« |dentifying and mapping landslide features and areas of instability.

« Integrating geotechnical parameters (cohesion, friction angle) with slope models.

« Performing basic slope susceptibility mapping.

« Introduction to external tools for advanced slope stability analysis linked with GIS.

» Case Study: Assessing landslide risk along arailway embankment by combining topographic
data, geological mapping, and soil strength parametersin GIS.

Module 9: GISfor Groundwater and Hydrogeological Applications

« Mapping aquifer boundaries and hydraulic conductivity zones.

» Analyzing groundwater flow direction and gradient.

« Visualizing groundwater contamination plumes and migration paths.

« Utilizing GIS for well log management and pumping test data visualization.

» Case Study: Delineating a groundwater protection zone around a municipal water supply
well by modeling groundwater flow and contaminant transport.

Module 10: Remote Sensing for Geotechnical I nvestigations

« Fundamental s of remote sensing and imagery interpretation.
« Utilizing satellite and aerial imagery for initial site reconnaissance.



« Processing and analyzing LiDAR data for high-resolution terrain models.

» Applications of drone-based photogrammetry for detailed site surveys.

« Case Study: Using LiDAR datato identify subtle geomorphological features indicative of
past landslides or unstable ground in a remote project area.

Module 11; GISin Geotechnical Site Characterization and Risk Assessment

« Integrating multiple data layers for comprehensive site characterization.

« Developing hazard susceptibility maps

« Performing multi-criteria decision analysis for site selection.

» Quantifying and visualizing geotechnical risks.

« Case Study: Conducting aliquefaction susceptibility assessment for an urban development
project by combining soil type, groundwater depth, and seismic hazard datain GIS.

Module 12;: GISfor Linear Infrastructure Geotechnics

» Optimizing routing for roads, pipelines, and transmission lines based on geotechnical
constraints.

« Analyzing geological cross-sections along linear corridors.

» Mapping and managing geotechnical risks associated with linear infrastructure.

« Utilizing network analysisfor logistical planning in construction.

» Case Study: Determining the optimal route for anew oil pipeline, avoiding areas with high
seismic activity, expansive soils, and steep slopes, using GIS spatia analysis.

Module 13: Web GI S and Data Sharing

« Introduction to Web GIS platforms and their benefits.

« Publishing geotechnical maps and data online for broader access.

« Creating interactive web applications for stakeholder engagement.

« Data security and access control in Web GIS environments.

» Case Study: Developing a public-facing web map showcasing the results of aregional
geotechnical hazard mapping project for local government and residents.

Module 14: Integration of GISwith BIM and Other Technologies

« Understanding the convergence of GIS and Building Information Modeling (BIM).

« Integrating geotechnical datainto BIM models for holistic project views.

« Introduction to machine learning and Al applicationsin GIS for geotechnics.

« Future trends in geospatial technology for geotechnical engineering.

» Case Study: Combining a 3D geotechnical model from GIS with aBIM model of a proposed
building to analyze foundation interaction with complex subsurface conditions.

Module 15: Advanced Topics and Custom Applications

« Scripting and automation of GIS tasks for repetitive geotechnical analysis.

» Developing custom GI S tools and workflows for specific geotechnical challenges.

« Advanced spatial statistics for geotechnical data.

« Troubleshooting common GI S issues in geotechnical projects.

» Case Study: Automating the generation of geotechnical cross-sections along multiple
proposed alignments for alarge infrastructure project using Python scripting in GIS.

Training M ethodology

« Interactive L ectures: Engaging presentations covering GI S principles, geotechnical
concepts, and case studies.



« Hands-on Softwar e Sessions: Practical exercises using industry-standard GI S software
(primarily QGIS, with exposure to other tools) to reinforce learning.

« Real-world Case Studies: In-depth analysis and discussion of actual geotechnical
engineering projects solved using GIS.

« Group Discussions and Problem-Solving: Collaborative activities to encourage peer
learning and critical thinking.

« Demonstrations: Live demonstrations of complex GIS functionalities and workflows.

« Practical Assignments: Individual and group assignments to apply learned skillsto realistic
geotechnical scenarios.

o Q& A Sessions. Dedicated time for participants to ask questions and receive expert guidance.

« Pre-course Material: Accessto preparatory readings and software installation guides.

« Post-course Support: Optional follow-up support for continued learning and application.

Register asa group from 3 participantsfor a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized
certificate.

Tailor-Made Course

We also offer tailor-made courses based on your needs.
Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training
Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A
Certificate upon successful completion of Training.

Upcoming Scheduled Sessions

Start Date End Date Location Price
10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200

24 Aug 2026 04 Sep 2026 Online $2,200


mailto:info@fineskilltrainingcenter.com

Start Date End Date Location

31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-gis-for-geotechnical-engineering

