Training course on Simulation and Modeling for

Complex Infrastructure Systems

Professional Development Training Course Outline

Civil Engineering and
Category Infrastructure Duration 5 Days
Management

Online / On-site

Base Fee $1,100 USD Delivery Mode _
Hybrid

Course Introduction

Modern infrastructure systems, encompassing everything from intricate transportation networks and vast
energy grids to comprehensive water management systems and sprawling urban environments, are
characterized by inherent complexity and profound interconnectedness.1 The interplay of unforeseen
interactions, dynamic behaviors, and uncertain future conditions makes it exceptionally challenging to
accurately predict system performance, optimize operations, or rigorously assess the impact of
interventions using traditional analytical methods alone. In this intricate landscape, Simulation and Modeling
emerge as indispensable and powerful tools. They enable engineers, planners, and decision-makers to
virtually represent these complex systems, allowing them to explore critical "what-if" scenarios, precisely
identify bottlenecks, thoroughly evaluate diverse design alternatives, and anticipate nuanced system
responses without incurring real-world disruption or prohibitive costs.2 This capability ultimately empowers
more robust, informed, and resilient planning and management strategies for vital infrastructure. Training
Course on Simulation and Modeling for Complex Infrastructure Systems is meticulously designed to provide
participants with the practical application of diverse simulation and modeling methodologies for the rigorous
analysis, innovative design, and precise optimization of complex infrastructure systems. The curriculum will
encompass a deep understanding of various modeling paradigms (e.g., discrete-event, agent-based,
system dynamics), mastery of specialized simulation software, seamless integration of various data sources
(GIS, IoT, historical data) into models, and the crucial execution of sensitivity and uncertainty analyses.
Through a balanced blend of essential theoretical foundations, extensive hands-on exercises, and project-
based learning, this course will comprehensively prepare participants to develop, thoroughly validate, and
effectively apply sophisticated models. This skill set will empower them to address critical challenges across
vital infrastructure domains, including urban planning, transportation, energy, water resources, and
comprehensive disaster management.
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Training Course on Simulation and Modeling for Complex Infrastructure Systems
Introduction

Modern infrastructure systems, encompassing everything from intricate transportation networks and vast
energy grids to comprehensive water management systems and sprawling urban environments, are
characterized by inherent complexity and profound interconnectedness.1 The interplay of unforeseen
interactions, dynamic behaviors, and uncertain future conditions makes it exceptionally challenging to
accurately predict system performance, optimize operations, or rigorously assess the impact of interventions
using traditional analytical methods alone. In this intricate landscape, Simulation and Modeling emerge as
indispensable and powerful tools. They enable engineers, planners, and decision-makers to virtually represent
these complex systems, allowing them to explore critical "what-if" scenarios, precisely identify bottlenecks,
thoroughly evaluate diverse design alternatives, and anticipate nuanced system responses without incurring
real-world disruption or prohibitive costs.2 This capability ultimately empowers more robust, informed, and
resilient planning and management strategies for vital infrastructure.

Training Course on Simulation and Modeling for Complex Infrastructure Systemsis meticulously
designed to provide participants with the practical application of diverse simulation and modeling methodologies
for the rigorous analysis, innovative design, and precise optimization of complex infrastructure systems. The
curriculum will encompass a deep understanding of various modeling paradigms (e.g., discrete-event, agent-
based, system dynamics), mastery of specialized simulation software, seamless integration of various data
sources (GIS, loT, historical data) into models, and the crucial execution of sensitivity and uncertainty analyses.
Through a balanced blend of essential theoretical foundations, extensive hands-on exercises, and project-
based learning, this course will comprehensively prepare participants to develop, thoroughly validate, and
effectively apply sophisticated models. This skill set will empower them to address critical challenges across
vital infrastructure domains, including urban planning, transportation, energy, water resources, and
comprehensive disaster management.

Course Objectives
Upon completion of this course, participants will be able to:

1. Analyze the fundamental concepts of simulation and modeling for complex infrastructure systems.

2. Comprehend the principles of various modeling paradigms: discrete-event, agent-based, system
dynamics, and hybrid.

3. Master the process of translating real-world infrastructure problems into conceptual and computational
models.

4. Develop expertise in utilizing specialized simulation software for specific infrastructure domains (e.qg.,
traffic, network flows).

5. Formulate strategies for integrating diverse data sources (GIS, CAD, loT, sensor data) into simulation
models.

6. Understand the critical role of model calibration, validation, and verification for ensuring accuracy and
reliability.

7. Implement robust approaches to conduct sensitivity analysis, uncertainty quantification, and risk
assessment in simulations.

8. Explore key strategies for optimizing infrastructure designs and operational policies through simulation.

9. Apply methodologies for visualizing simulation outputs and communicating complex results effectively to
stakeholders.

10. Understand the importance of scenario planning and "what-if* analysis for future infrastructure resilience.



11. Develop preliminary skills in utilizing programming/scripting for custom model development and
automation.

12. Design, build, and analyze a simulation model for a specific complex infrastructure challenge.

13. Examine global best practices and future trends in simulation, digital twins, and Al-driven modeling for
infrastructure.

Target Audience

This course is ideal for professionals involved in the design, operation, and management of infrastructure
systems:

Civil Engineers: Specializing in transportation, water resources, or urban planning.

Urban Planners & Designers: Modeling city systems and development impacts.
Infrastructure Managers & Operators: Optimizing asset performance and resource allocation.
Systems Analysts: Working with complex interconnected systems.

Data Scientists & Researchers: Applying quantitative methods to infrastructure challenges.
Environmental Engineers: Simulating environmental impacts of infrastructure.

Energy Engineers: Modeling energy grids and demand-supply dynamics.

Project Managers: Evaluating project feasibility and impact through simulation.
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Course Duration: 5 Days
Course Modules

e Module 1: Introduction to Simulation and Modeling
o Define simulation and modeling and their necessity for complex systems.
o Discuss the characteristics of complex infrastructure systems (interconnectedness, dynamics,
uncertainty).3
o Understand the benefits of simulation: risk reduction, cost savings, performance prediction.
o Explore the general steps in a simulation study: problem definition, conceptual model,
implementation, analysis.#
o ldentify various types of simulation models (e.g., physical, mathematical, computer-based).
e Module 2: Modeling Paradigms and Techniques
o Comprehend the principles of Discrete-Event Simulation (DES) and its applications (e.g., traffic
flow, queueing).
o Learn about Agent-Based Modeling (ABM) for simulating individual behaviors and emergent
properties.®
o Master techniques for System Dynamics (SD) modeling to analyze feedback loops and long-term
trends.
o Discuss hybrid modeling approaches combining different paradigms.
o Apply conceptual modeling techniques like Causal Loop Diagrams and Flow Charts.
e Module 3: Data Collection, Input Modeling, and Uncertainty
o Develop expertise in collecting and preparing data for simulation models.
o Learn about input modeling: fitting probability distributions to empirical data.
o Master techniques for generating random variates for simulation inputs.
o Discuss sources of uncertainty in infrastructure systems and how to model them.
o Explore methods for sensitivity analysis and Monte Carlo simulation.
e Module 4: Simulation Software and Tools
o Formulate strategies for selecting appropriate simulation software for infrastructure applications.



o Understand the features and capabilities of general-purpose simulation tools (e.g., AnyLogic,
Arena).
o Explore specialized software for specific domains (e.g., traffic simulation - VISSIM, PTV Visum,;
energy - HOMER).
o Discuss the basics of programming/scripting within simulation environments for customization.
o Apply hands-on exercises with selected simulation software to build basic models.
e Module 5: Model Verification, Validation, and Calibration
o Understand the critical role of verification and validation in building credible simulation models.
o Implement robust approaches to verification (checking model implementation against conceptual
model).
o Explore techniques for validation (checking model output against real-world system behavior).
o Discuss methods for model calibration using historical data and optimization algorithms.
o Examine common pitfalls and best practices in model V&V.
e Module 6: Simulation for Infrastructure Design and Optimization
o Apply methodologies for using simulation to evaluate and optimize infrastructure designs.
o Master techniques for comparing design alternatives and assessing performance metrics (e.g.,
throughput, delays, capacity).
o Understand how simulation can inform decision-making for resource allocation, scheduling, and
operational policies.®
o Discuss optimization techniques integrated with simulation (e.g., genetic algorithms, heuristic
search).
o Explore case studies of simulation-driven design for transportation, logistics, and facilities.
e Module 7: Output Analysis and Visualization
o Explore key strategies for analyzing simulation outputs and statistical inference.
o Learn about steady-state vs. terminating simulations and appropriate warm-up periods.
o Discuss techniques for interpreting confidence intervals and conducting comparative analysis of
alternatives.
o Understand the importance of effective data visualization for communicating simulation results.
o Examine methods for creating compelling animations, dashboards, and reports from simulations.
e Module 8: Advanced Topics and Future Trends
o Examine global best practices and innovative applications of simulation in infrastructure.
o Develop preliminary skills in integrating simulation with GIS, BIM, and digital twin concepts.
o Discuss the role of Al, Machine Learning, and Big Data in enhancing simulation capabilities.
o Explore future trends: real-time simulation, predictive analytics, and smart infrastructure
operations.
o Design a strategic roadmap for leveraging simulation and modeling for resilient infrastructure
planning.

Training Methodology

¢ Interactive Workshops: Facilitated discussions, group exercises, and problem-solving activities.
Case Studies: Real-world examples to illustrate successful community-based surveillance practices.
Role-Playing and Simulations: Practice engaging communities in surveillance activities.

Expert Presentations: Insights from experienced public health professionals and community leaders.
Group Projects: Collaborative development of community surveillance plans.

Action Planning: Development of personalized action plans for implementing community-based

surveillance.



e Digital Tools and Resources: Utilization of online platforms for collaboration and learning.
e Peer-to-Peer Learning: Sharing experiences and insights on community engagement.
e Post-Training Support: Access to online forums, mentorship, and continued learning resources.

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

e Participants must be conversant in English.

e Upon completion of training, participants will receive an Authorized Training Certificate.

e The course duration is flexible and can be modified to fit any number of days.

e Course fee includes facilitation, training materials, 2 coffee breaks, buffet lunch, and a Certificate upon
successful completion.

e One-year post-training support, consultation, and coaching provided after the course.

e Payment should be made at least a week before the training commencement to FINESKILL TRAINING
CENTER account, as indicated in the invoice, to enable better preparation.

Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 14 Aug 2026 Online $1,100
17 Aug 2026 21 Aug 2026 Online $1,100
24 Aug 2026 28 Aug 2026 Online $1,100
31 Aug 2026 04 Sep 2026 Online $1,100
07 Sep 2026 11 Sep 2026 Online $1,100
14 Sep 2026 18 Sep 2026 Online $1,100
21 Sep 2026 25 Sep 2026 Online $1,100

28 Sep 2026

02 Oct 2026

Online

$1,100
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Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

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