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Course Introduction

Numerical Geotechnical Modeling Training Course is designed to develop advanced expertise in

geotechnical simulation, computational geomechanics, finite element analysis (FEA), finite difference

methods (FDM), soil-structure interaction, and digital engineering workflows. With the increasing adoption

of BIM integration, artificial intelligence (AI), machine learning (ML), digital twins, and predictive

geotechnical analytics, modern engineers require strong numerical modeling capabilities to solve complex

problems in foundation engineering, underground construction, tunneling, slope stability, mining, and

infrastructure development. This course provides hands-on knowledge of advanced numerical techniques

used by global engineering consultants, research organizations, and construction industries.

Participants will gain practical skills in developing, calibrating, analyzing, and interpreting 3D geotechnical

models using advanced computational approaches. Through real-world case studies, project simulations,

and industry best practices, learners will understand how numerical modeling improves engineering

decision-making, risk assessment, optimization, and sustainable design. The course emphasizes data-

driven geotechnical engineering, advanced soil behavior modeling, failure prediction, and performance-

based design to prepare professionals for future challenges in smart infrastructure and resilient

engineering.
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Course Duration

5 days

Course Objectives

1. Develop advanced understanding of numerical geotechnical modeling principles and computational

geomechanics concepts. 

2. Master Finite Element Method (FEM) and Finite Difference Method (FDM) applications for geotechnical

engineering. 

3. Learn advanced soil constitutive modeling including Mohr-Coulomb, Hardening Soil, and Critical State

models. 

4. Apply 3D numerical simulation techniques for complex underground and surface engineering problems. 

5. Perform accurate soil-structure interaction analysis for foundations, retaining systems, and tunnels. 

6. Improve skills in geotechnical risk assessment and predictive modeling using simulation tools. 

7. Understand advanced ground behavior prediction under static and dynamic loading conditions. 

8. Develop expertise in slope stability analysis and failure mechanism simulation. 

9. Apply numerical modeling techniques for sustainable infrastructure and resilient design solutions. 

10. Integrate BIM, GIS, digital twin technology, and smart engineering workflows. 

11. Interpret simulation results through data visualization and engineering analytics. 

12. Optimize designs using AI-assisted engineering approaches and automated modeling workflows. 

13. Build professional capability for next-generation computational geotechnical engineering projects. 

Target Audience

1. Geotechnical Engineers and Engineering Consultants 

2. Civil and Structural Engineers 

3. Foundation Design Specialists 

4. Tunnel and Underground Construction Professionals 

5. Mining and Rock Engineering Specialists 

6. Researchers and University Faculty Members 

7. Infrastructure Project Managers and Technical Leaders 

8. Engineering Graduates Seeking Advanced Simulation Skills 

Course Modules

Module 1: Fundamentals of Numerical Geotechnical Modeling

Introduction to computational geomechanics and numerical simulation concepts



Principles of FEM, FDM, and boundary element methods

Numerical modeling workflow from problem definition to validation 

Selection of appropriate modeling techniques for engineering applications 

Overview of industry-standard geotechnical software platforms 

Case Study: Numerical simulation workflow for a deep excavation project in urban conditions.

Module 2: Soil Behavior and Constitutive Modeling

Advanced soil mechanics for numerical applications 

Mohr-Coulomb and advanced soil constitutive models 

Hardening Soil Model and Modified Cam-Clay concepts 

Parameter calibration using laboratory and field investigation data 

Modeling nonlinear soil behavior and stress-dependent properties 

Case Study: Calibration of soil parameters for settlement prediction of a high-rise foundation.

Module 3: Finite Element Analysis (FEA) in Geotechnical Engineering

Fundamentals of finite element discretization 

Mesh generation and optimization techniques 

Boundary conditions and loading scenarios 

Nonlinear analysis and convergence control 

Interpretation of FEM simulation outputs 

Case Study: FEA-based analysis of a piled foundation under complex loading conditions.

Module 4: Underground Excavation and Tunnel Modeling

Numerical simulation of tunnels and underground structures 

Ground-support interaction analysis 

Excavation sequencing and construction staging 

Rock mass behavior and deformation prediction 

Advanced tunnel stability assessment 

Case Study: 3D tunnel excavation modeling for urban metro infrastructure.

Module 5: Slope Stability and Geohazard Simulation

Numerical approaches for slope failure prediction 

Factor of safety and strength reduction methods 

Rainfall-induced landslide modeling 

Rock slope stability simulation 

Risk-based geotechnical hazard assessment 

Case Study: Slope failure prediction and stabilization design using numerical analysis.

Module 6: Soil-Structure Interaction and Foundation Modeling

Interaction between foundations and surrounding soil 

Shallow and deep foundation simulation 

Retaining wall and excavation support modeling 

Load transfer mechanisms and settlement analysis 

Performance-based foundation design 

Case Study: Numerical analysis of a deep foundation system for a major infrastructure project.

Module 7: Advanced Geotechnical Simulation Technologies



Digital twin applications in geotechnical engineering 

AI and machine learning integration with numerical models 

Automated simulation workflows 

Big data analytics for geotechnical performance monitoring 

Sustainable and smart infrastructure modeling 

Case Study: Digital twin-based monitoring and prediction system for infrastructure assets.

Module 8: Model Validation, Reporting, and Industry Applications

Verification and validation of numerical models 

Comparing simulation results with field monitoring data 

Engineering interpretation of numerical outputs 

Technical reporting and visualization techniques 

Professional workflows for consultancy projects 

Case Study: Validation of excavation deformation predictions using field instrumentation data.

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.

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

mailto:info@fineskilltrainingcenter.org


f. Payment should be done at least a week before commence of the training, to DATASTAT CONSULTANCY

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

Upcoming Scheduled Sessions

Start Date End Date Location Price

07 Sep 2026 11 Sep 2026 Online $1,000

07 Sep 2026 11 Sep 2026 Physical $1,500

14 Sep 2026 18 Sep 2026 Online $1,000

14 Sep 2026 18 Sep 2026 Physical $1,500

21 Sep 2026 25 Sep 2026 Online $1,000

21 Sep 2026 25 Sep 2026 Physical $1,500

28 Sep 2026 02 Oct 2026 Online $1,000

28 Sep 2026 02 Oct 2026 Physical $1,500

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://fineskilltrainingcenter.com/courses/numerical-geotechnical-modeling-training-course

