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Course Introduction

Geotechnical Earthquake Engineering Training Course is designed to develop expertise in seismic hazard

assessment, earthquake-resistant geotechnical design, soil dynamics, ground response analysis, and

disaster-resilient infrastructure development. The course integrates the latest advancements in earthquake

engineering, geotechnical risk management, seismic site characterization, liquefaction analysis, foundation

performance evaluation, and sustainable infrastructure resilience. Participants will gain practical knowledge

of dynamic soil behavior, seismic wave propagation, earthquake-induced ground failures, and modern

computational approaches used in global engineering projects.

This comprehensive training program focuses on emerging practices in geotechnical seismic design, AI-

supported risk assessment, numerical modeling, performance-based earthquake engineering, and climate-

resilient construction solutions. Through real-world applications and international case studies,

professionals will learn how to evaluate seismic risks, design safer foundations, improve soil stability, and

implement innovative mitigation strategies for critical infrastructure including buildings, bridges, tunnels,

dams, offshore structures, and transportation networks.

Programme Curriculum

Geotechnical Earthquake Engineering Training Course

Introduction

Geotechnical Earthquake Engineering Training Course is designed to develop expertise in seismic hazard

assessment, earthquake-resistant geotechnical design, soil dynamics, ground response analysis, and disaster-

resilient infrastructure development. The course integrates the latest advancements in earthquake engineering,

geotechnical risk management, seismic site characterization, liquefaction analysis, foundation performance

evaluation, and sustainable infrastructure resilience. Participants will gain practical knowledge of dynamic soil



behavior, seismic wave propagation, earthquake-induced ground failures, and modern computational

approaches used in global engineering projects.

This comprehensive training program focuses on emerging practices in geotechnical seismic design, AI-

supported risk assessment, numerical modeling, performance-based earthquake engineering, and climate-

resilient construction solutions. Through real-world applications and international case studies, professionals

will learn how to evaluate seismic risks, design safer foundations, improve soil stability, and implement

innovative mitigation strategies for critical infrastructure including buildings, bridges, tunnels, dams, offshore

structures, and transportation networks.

Course Duration

5 days

Course Objectives

1. Develop advanced understanding of earthquake geotechnical engineering principles and seismic risk

assessment techniques. 

2. Master soil dynamics, earthquake ground motion analysis, and seismic wave propagation concepts. 

3. Learn modern approaches for liquefaction susceptibility evaluation and mitigation design. 

4. Apply geotechnical earthquake modeling tools and numerical simulation techniques. 

5. Understand seismic site characterization using advanced field investigation methods. 

6. Evaluate the performance of foundations and underground structures during earthquakes. 

7. Implement performance-based earthquake engineering (PBEE) strategies. 

8. Analyze earthquake-induced landslides, slope failures, and ground deformation mechanisms. 

9. Develop expertise in seismic hazard mapping and geotechnical risk management frameworks. 

10. Learn innovative soil improvement technologies for earthquake resilience. 

11. Apply AI, machine learning, and digital engineering solutions in seismic analysis. 

12. Understand global earthquake-resistant design codes and engineering standards. 

13. Develop practical skills for designing safe, sustainable, and resilient infrastructure systems. 

Target Audience

1. Geotechnical Engineers 

2. Structural and Earthquake Engineers 

3. Civil Engineering Consultants 

4. Infrastructure and Construction Professionals 

5. Engineering Project Managers 

6. Researchers and Academicians 

7. Government Disaster Management Professionals 

8. Environmental and Risk Assessment Specialists 

Training Modules

Module 1: Fundamentals of Geotechnical Earthquake Engineering

Introduction to earthquake mechanics and seismic hazards

Basic concepts of soil behavior under dynamic loading

Earthquake magnitude, intensity, and ground motion characteristics 

Overview of seismic risk assessment methodologies

Global earthquake engineering challenges and trends 



Case Study: 2011 T?hoku Earthquake (Japan) – Lessons from seismic ground failures and

infrastructure resilience.

Module 2: Seismic Site Characterization and Ground Response Analysis

Advanced geotechnical site investigation techniques 

Seismic wave propagation through soil layers 

Site response analysis using modern engineering methods 

Ground motion prediction and amplification effects 

Interpretation of geophysical investigation data 

Case Study: 1995 Kobe Earthquake (Japan) – Impact of site conditions on structural damage patterns.

Module 3: Soil Dynamics and Earthquake-Induced Ground Failure

Dynamic properties of soils and laboratory testing 

Stress-strain behavior under cyclic loading 

Earthquake-induced settlement analysis 

Ground deformation prediction techniques 

Soil-structure interaction principles 

Case Study: 2010 Christchurch Earthquake (New Zealand) – Soil behavior and urban ground

deformation analysis.

Module 4: Liquefaction Assessment and Mitigation Strategies

Fundamentals of soil liquefaction mechanisms 

Liquefaction potential evaluation methods 

Field testing including CPT and SPT analysis 

Ground improvement solutions 

Advanced liquefaction mitigation technologies 

Case Study: 2011 Christchurch Liquefaction Event – Urban recovery and soil improvement approaches.

Module 5: Seismic Design of Foundations and Underground Structures

Earthquake-resistant foundation design principles 

Deep foundation performance during earthquakes 

Retaining wall seismic stability analysis 

Tunnel and underground structure response 

Design optimization using numerical techniques 

Case Study: 1999 ?zmit Earthquake (Turkey) – Foundation and infrastructure performance evaluation.

Module 6: Earthquake-Induced Landslides and Slope Stability

Seismic slope stability analysis 

Earthquake-triggered landslide mechanisms 

Rock and soil slope reinforcement methods 

Hazard mapping and monitoring technologies 

Resilient slope engineering solutions 

Case Study: 2008 Wenchuan Earthquake (China) – Large-scale earthquake-triggered landslide

assessment.

Module 7: Advanced Numerical Modeling and Digital Engineering



Finite Element Method (FEM) applications 

Finite Difference Modeling (FDM) techniques 

Computational geotechnical earthquake analysis 

AI and machine learning applications 

Digital twin concepts for seismic resilience 

Case Study: San Francisco Bay Area Seismic Modeling Projects – Advanced simulation for earthquake

preparedness.

Module 8: Sustainable and Future Trends in Geotechnical Earthquake Engineering

Climate-resilient and sustainable geotechnical solutions 

Smart monitoring systems and sensor technologies 

Big data analytics for earthquake risk prediction 

International seismic design innovations 

Future directions in resilient infrastructure development 

Case Study: Global earthquake early warning systems – Integration of technology and disaster

resilience.

Training Methodology

This course employs a participatory and hands-on approach to ensure practical learning, including:

Interactive lectures and presentations.

Group discussions and brainstorming sessions.

Hands-on exercises using real-world datasets.

Role-playing and scenario-based simulations.

Analysis of case studies to bridge theory and practice.

Peer-to-peer learning and networking.

Expert-led Q&A sessions.

Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.org 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.

mailto:info@fineskilltrainingcenter.org


e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to Fineskill Training Center

account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

21 Sep 2026 25 Sep 2026 Online $1,000

21 Sep 2026 25 Sep 2026 Physical $1,500

21 Sep 2026 25 Sep 2026 Physical $0

21 Sep 2026 25 Sep 2026 Physical $0

21 Sep 2026 25 Sep 2026 Physical $0

21 Sep 2026 25 Sep 2026 Physical $0

21 Sep 2026 25 Sep 2026 Physical $0

21 Sep 2026 25 Sep 2026 Physical $0

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://mail.fineskilltrainingcenter.org/courses/geotechnical-earthquake-engineering-training-course

