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Course Introduction

Structural Safety & Reliability is a critical discipline in modern civil engineering, infrastructure development,

and industrial asset management, focusing on ensuring that structures perform safely under expected and

extreme loading conditions throughout their lifecycle. Structural Safety & Reliability Training Course

provides an in-depth understanding of structural integrity, failure prevention, risk-based design, probabilistic

assessment, and performance optimization, enabling professionals to design, evaluate, and maintain safe

and resilient structures.

With increasing global demand for smart infrastructure, climate-resilient design, and lifecycle asset

optimization, engineers must adopt advanced tools such as Finite Element Analysis (FEA), reliability-based

design optimization (RBDO), structural health monitoring (SHM), and risk assessment modeling. This

course equips participants with practical and analytical skills to enhance structural durability, reduce failure

risks, and ensure compliance with international safety standards such as ISO, Eurocodes, and ASCE

guidelines.

Programme Curriculum

Structural Safety & Reliability Training Course

Introduction

Structural Safety & Reliability is a critical discipline in modern civil engineering, infrastructure development, and

industrial asset management, focusing on ensuring that structures perform safely under expected and extreme

loading conditions throughout their lifecycle. Structural Safety & Reliability Training Course provides an in-depth

understanding of structural integrity, failure prevention, risk-based design, probabilistic assessment, and

performance optimization, enabling professionals to design, evaluate, and maintain safe and resilient

structures.



With increasing global demand for smart infrastructure, climate-resilient design, and lifecycle asset optimization,

engineers must adopt advanced tools such as Finite Element Analysis (FEA), reliability-based design

optimization (RBDO), structural health monitoring (SHM), and risk assessment modeling. This course equips

participants with practical and analytical skills to enhance structural durability, reduce failure risks, and ensure

compliance with international safety standards such as ISO, Eurocodes, and ASCE guidelines.

Course Duration

5 days

Course Objectives

1. Understand structural safety principles and failure mechanisms 

2. Apply probabilistic reliability analysis in structural design 

3. Evaluate load combinations & extreme event impacts

4. Conduct risk-based inspection (rbi) and assessment 

5. Master finite element analysis (fea) for structural evaluation 

6. Implement structural health monitoring (shm) systems 

7. Assess material degradation & fatigue behavior

8. Develop failure mode and effects analysis (fmea)

9. Apply lifecycle engineering & durability design

10. Integrate code compliance (iso, eurocode, asce)

11. Perform disaster resilient design & seismic analysis

12. Improve asset integrity management strategies

13. Enhance engineering decision-making using risk models

Target Audience

Civil Engineers & Structural Engineers 

Construction Project Managers 

Bridge & Infrastructure Designers 

Oil & Gas Structural Integrity Engineers 

Maintenance & Asset Integrity Professionals 

Government Infrastructure Regulators 

Consultants in Structural Design & Safety 

Graduate Engineers & Research Scholars 

Course Modules

Module 1: Fundamentals of Structural Safety

Concepts of structural integrity and safety margins 

Deterministic vs probabilistic design approaches 

Safety factors and design codes overview 

Failure case analysis in real structures 

Introduction to reliability-based engineering

Case Study: Collapse investigation of a steel truss bridge due to underestimation of load factors 

Module 2: Structural Loads and Load Combinations

Dead, live, wind, seismic load analysis 

Dynamic and impact loading effects 



Extreme environmental conditions 

Load path identification techniques 

Code-based load combination methods

Case Study: Wind-induced failure of high-rise façade panels 

Module 3: Reliability Engineering Principles

Probability theory in structural design 

Reliability index and safety assessment 

Limit state function modeling 

Uncertainty quantification methods 

Monte Carlo simulation applications

Case Study: Reliability assessment of offshore platforms under wave loading 

Module 4: Finite Element Analysis (FEA) for Safety

Meshing and modeling techniques 

Stress-strain analysis in complex structures 

Nonlinear behavior simulation 

Material modeling and calibration 

Interpretation of FEA results

Case Study: Crack propagation analysis in concrete beam using FEA 

Module 5: Structural Health Monitoring (SHM)

Sensor technologies and IoT integration 

Real-time data acquisition systems 

Damage detection algorithms 

Vibration and modal analysis 

Predictive maintenance strategies

Case Study: SHM system deployment on long-span suspension bridge 

Module 6: Failure Modes and Risk Assessment

FMEA methodology in structural systems 

Root cause failure analysis 

Risk ranking and prioritization 

Hazard identification techniques 

Mitigation planning frameworks

Case Study: Progressive collapse of parking structure due to design flaw 

Module 7: Seismic and Disaster-Resilient Design

Earthquake-resistant structural design 

Base isolation and damping systems 

Wind and flood resilience strategies 

Performance-based seismic design 

Retrofit and strengthening techniques

Case Study: Earthquake performance of reinforced concrete buildings in high-risk zones 

Module 8: Lifecycle Engineering & Asset Integrity



Structural lifecycle costing analysis 

Degradation and corrosion modeling 

Maintenance optimization strategies 

Asset integrity management systems 

Sustainability in structural design

Case Study: Lifecycle extension of offshore oil platform through corrosion control program 

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.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.

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

mailto:info@fineskilltrainingcenter.com


Start Date End Date Location Price

10 Aug 2026 14 Aug 2026 Online $1,500

17 Aug 2026 21 Aug 2026 Online $1,500

24 Aug 2026 28 Aug 2026 Online $1,500

31 Aug 2026 04 Sep 2026 Online $1,500

07 Sep 2026 11 Sep 2026 Online $1,500

14 Sep 2026 18 Sep 2026 Online $1,500

21 Sep 2026 25 Sep 2026 Online $1,500

28 Sep 2026 02 Oct 2026 Online $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://www.fineskilltrainingcenter.com/courses/structural-safety-and-reliability-training-course

