
 

  



Course Description 
This course provides a comprehensive introduction to the principles and 
methodologies of engineering project management for licensed professionals and 
technical practitioners. Through a detailed exploration of the project life cycle, 
planning systems, cost and schedule control, contract frameworks, and risk 
management, engineers will gain the tools necessary to lead and deliver complex 
technical projects effectively and ethically. Emphasis is placed on integrating 
engineering design processes with structured project governance, stakeholder 
engagement, and regulatory compliance, in alignment with U.S. licensure standards 
and professional obligations. 
 
Participants will engage with current industry practices such as Critical Path Method 
(CPM), Earned Value Management (EVM), and Quality Management Systems (QMS) 
including ISO 9001. The course also covers leadership models, procurement 
strategies, legal frameworks, and the ethical imperatives of licensed practice. This 
course is structured to support both foundational understanding and advanced 
project delivery strategies in multidisciplinary engineering environments. 
 
Learning Objectives 
Upon completion of this course, participants will be able to: 
 

• Explain the full engineering project life cycle and identify the roles of the 
engineer within each phase. 

• Develop comprehensive project plans including scopes, schedules, budgets, 
and resource allocations. 

• Apply tools such as WBS, CPM, and EVM to plan, monitor, and control 
engineering projects. 

• Evaluate risks, apply mitigation strategies, and implement quality 
management protocols in accordance with industry standards. 

• Interpret and manage contractual terms, delivery methods, and 
procurement procedures within U.S. legal and regulatory frameworks. 

• Demonstrate effective communication and leadership practices in 
multidisciplinary teams and stakeholder environments. 

• Uphold ethical standards in engineering project decisions in accordance with 
NSPE and state licensure boards. 

 
Intended Audience 
This course is intended for licensed professional engineers across all disciplines, 
including civil, mechanical, electrical, structural, and environmental engineering, 
who are involved in the planning, execution, or oversight of technical projects. It is 
particularly suited for project engineers transitioning into management roles, as well 
as engineering consultants, public agency staff, and technical professionals 
responsible for multidisciplinary coordination, regulatory compliance, or delivery of 
infrastructure and capital improvement projects. 
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Chapter 1: Introduction to Engineering Project 
Management 
 

 
 
 
Engineering project management (EPM) refers to the disciplined application of 
engineering principles in conjunction with project management methodologies to 
plan, execute, control, and close projects that produce unique products, systems, or 
infrastructure. EPM integrates technical competency with structured project 
governance, ensuring that engineering projects meet defined goals of scope, 
quality, time, and cost, while conforming to professional and regulatory standards 
(Kerzner, 2022). 
 
The scope of EPM spans across various sectors, civil infrastructure, manufacturing, 
environmental systems, transportation, utilities, aerospace, and more. Unlike generic 
project management, EPM uniquely focuses on technical deliverables and long-
term systems integration. The engineering context imposes constraints such as 
adherence to building codes, safety regulations, and engineering ethics. These 
constraints necessitate specialized knowledge beyond managerial theory, including 
systems thinking, design analysis, and regulatory compliance (Morris, 2013). 
 
Role of the Engineer as Project Manager 
In U.S. practice, the engineer often assumes the role of project manager either 
formally or informally. This role encompasses initiating the project, organizing 
interdisciplinary teams, defining scope, allocating resources, developing schedules, 
and ensuring project objectives align with client requirements and societal needs. 
 
A critical function of the engineer-project manager is translating complex technical 
requirements into actionable plans. This includes interpreting technical drawings, 
conducting feasibility assessments, and integrating input from civil, mechanical, 
electrical, and environmental disciplines. The project manager must also mediate 
between client expectations, regulatory bodies, and the engineering team, a 
responsibility that requires effective communication and leadership (PMI, 2021). 
 
Moreover, engineers in project management must uphold licensure responsibilities 
under U.S. law. The state licensure system mandates that engineering decisions 
affecting public welfare be made or reviewed by a licensed professional engineer 



(PE). Thus, engineers managing projects must maintain technical integrity and 
accountability, even when operating within a managerial role. 
 
Historical Context and Evolution 
The modern discipline of project management emerged in the mid-20th century in 
response to the increasing complexity of infrastructure and industrial projects. During 
the 1950s and 1960s, major U.S. undertakings such as the Interstate Highway System 
and NASA’s Apollo program demanded new methods of scheduling, budgeting, 
and risk control. 
 
The introduction of the Critical Path Method (CPM) by DuPont in the 1950s and the 
Program Evaluation and Review Technique (PERT) by the U.S. Navy in 1958 marked a 
foundational shift in engineering management (Cleland & Ireland, 2007). These 
methods allowed engineers to model project dependencies and evaluate schedule 
risk systematically. 
 
Over subsequent decades, project management matured into a distinct discipline, 
supported by bodies such as the Project Management Institute (PMI), founded in 
1969, and the Association for the Advancement of Cost Engineering (AACE 
International). These organizations standardized knowledge areas, credentialed 
practitioners, and fostered research into tools and practices suited for technical 
environments. 
 
Today, engineering project management is practiced globally, though U.S. 
standards are shaped by domestic regulations, such as those issued by the Federal 
Acquisition Regulation (FAR), state engineering boards, and the National Society of 
Professional Engineers (NSPE). 
 
PMI, AACE, and ISO Standards 
Project management in the engineering domain adheres to several interrelated 
frameworks and standards.  
 
Three of the most influential include: 

• PMI’s PMBOK Guide (Project Management Institute, 2021): Defines ten 
knowledge areas, such as integration, scope, time, cost, quality, risk, and 
procurement, across five process groups. It provides a framework but is 
industry-neutral and must be tailored for engineering contexts. 

• AACE’s Total Cost Management (TCM) Framework: Provides guidance on cost 
engineering, risk analysis, and life-cycle asset management, making it more 
specific to engineering projects and their economic evaluations (AACE, 
2020). 

• ISO 21500 and ISO 10006: International standards that establish principles for 
quality and performance in project management and engineering. ISO 
10006, in particular, addresses quality management in projects with an 
engineering focus (ISO, 2018). 

 
Table 1 below contrasts key features of these standards to demonstrate their 
complementary roles and relevance to engineering disciplines. 
 
 
 



Table 1: Comparison of Project Management Standards Relevant to Engineering 
 

Standard Issuing Body Focus Area Engineering Relevance 

PMBOK Guide PMI General project 
management 

Broadly applicable; requires 
adaptation 

TCM Framework AACE Cost engineering and 
risk 

High, used in budgeting and 
estimating 

ISO 10006 ISO Project quality 
management 

Moderate, focuses on 
deliverable quality 

 
 
U.S. Regulatory and Licensing Context 
Engineering project management in the U.S. operates within a regulated 
environment shaped by public safety concerns, licensure requirements, and 
contracting norms. Each state regulates the practice of engineering through 
licensure boards that adopt codes, ethical obligations, and continuing education 
requirements. Only licensed PEs may “sign and seal” engineering documents for 
public projects, reinforcing the legal responsibility of engineers in managerial roles 
(NSPE, 2019). 
 
Furthermore, U.S. engineers managing projects in the public sector or under federal 
contracts must comply with the FAR system, Davis-Bacon Act, and local 
procurement laws. For instance, contract types such as lump sum, cost-plus, and 
guaranteed maximum price all have implications for risk allocation, which must be 
understood and managed by engineering project leaders. 
 
The regulatory framework also intersects with environmental laws (NEPA, EPA 
regulations), occupational safety (OSHA), and construction codes (IBC, NEC). Failure 
to incorporate these requirements during planning and execution phases can result 
in litigation, fines, or loss of licensure. 
 
Conclusion 
Engineering project management is a complex, multidisciplinary discipline that 
combines technical expertise with structured project control. In the U.S., the 
engineer’s role in project management is shaped by historical evolution, industry 
standards, and stringent regulatory frameworks. Familiarity with PMI, AACE, and ISO 
methodologies, coupled with an understanding of U.S. licensure and contract law, is 
essential for effective and ethical project execution. This chapter has laid the 
foundation for understanding how engineers approach the management of 
projects with both strategic foresight and technical discipline. 
 
 
 
  



Chapter 2: The Project Life Cycle and Organizational 
Structures 
 

 
Figure 1: The Engineering Project Life Cycle 

 
Project Life Cycle Phases 
The project life cycle represents the sequential stages that a project undergoes from 
initiation to closure. For engineering projects, which often involve long durations, 
multiple stakeholders, and stringent technical constraints, understanding the life 
cycle is essential to ensure that each phase transitions logically and efficiently into 
the next. The life cycle is typically divided into five major phases: 
 

1. Initiation: In this phase, the project’s feasibility, objectives, and alignment 
with stakeholder needs are assessed. Engineers perform conceptual analysis, 
cost-benefit evaluations, and environmental scans. The output often includes 
a project charter and high-level requirements. 
 
2. Planning: The most intensive pre-execution phase, planning involves 
defining scope, scheduling tasks, estimating costs, conducting risk 
assessments, and developing procurement strategies. For engineers, this is 
where technical documentation such as preliminary drawings and 
specifications begins to take shape. 
 
3. Execution: This phase involves the actual implementation of plans. 
Engineering work, whether it be construction, manufacturing, or system 
development, proceeds according to defined deliverables. Coordination 
between subcontractors, quality assurance, and change management is 
critical during execution. 
 
4. Monitoring and Controlling: Often concurrent with execution, this phase 
ensures that the project remains on track with respect to scope, budget, time, 
and quality. Engineers apply techniques such as earned value management 
and schedule tracking to detect variances and recommend corrective 
actions. 
 
5. Closure: The final phase involves formal project completion, verification of 
deliverables, documentation archiving, stakeholder sign-off, and post-project 
evaluation. Engineers may also conduct performance testing or prepare final 
regulatory submissions. 

Initiation

Planning

Execution Closure

Monitoring
& Controlling

Project Life Cycle
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Figure 1 above illustrates the interrelation of these phases in a typical engineering 
project. This structured approach ensures that engineering projects remain 
disciplined, systematic, and accountable throughout their duration (Kerzner, 2022). 
 
Organizational Structures (Functional, Matrix, Projectized) 
Engineering projects can be delivered under various organizational structures. Each 
structure impacts the flow of information, authority, and decision-making. The 
choice of structure often depends on the size, complexity, and strategic importance 
of the project. 
 

• Functional Organization: In this traditional structure, teams are grouped by 
discipline, e.g., civil, mechanical, or electrical. Project coordination is minimal, 
and decision-making authority resides with departmental managers. This 
structure benefits from deep technical expertise but can lead to 
communication silos. 

 
• Projectized Organization: The opposite of the functional model, this structure 

organizes resources around projects. Project managers have full authority 
over staff and budget. It supports rapid decision-making and team cohesion 
but may result in resource duplication. 

 
• Matrix Organization: A hybrid model where staff report to both functional 

managers and project managers. This structure facilitates interdisciplinary 
collaboration and efficient resource use but can cause conflicts in authority 
unless roles are clearly defined. 

 
Table 2 compares the characteristics of three common organizational structures, 
highlighting their strengths and trade-offs for engineering applications. 
 
Table 2: Comparison of Organizational Structures 
 

Structure Project Manager 
Authority 

Resource 
Allocation 

Communication 
Flow 

Suitability for 
Engineering 

Functional Low Department-
controlled Vertical Routine or internal 

projects 

Projectized High Dedicated 
to project Horizontal Complex, client-

driven work 

Matrix Moderate 
Shared 
across 
projects 

Multidirectional Multidisciplinary 
efforts 

 
 
Governance and Project Controls 
Project governance refers to the policies, processes, and oversight mechanisms that 
guide project decision-making and accountability. In engineering projects, 
governance ensures compliance with technical standards, safety regulations, 
contract conditions, and ethical responsibilities. It also defines escalation procedures 
and roles within the project structure. 
 
Key components of engineering project governance include: 



• Steering Committees: Senior management or client representatives who 
provide strategic oversight and resolve conflicts. 

• Stage-Gate Reviews: Formal checkpoints to approve or halt project progress 
based on technical and financial metrics. 

• Change Control Boards: Groups responsible for evaluating proposed changes 
to scope, budget, or schedule. 

 
Project controls, meanwhile, refer to the systematic use of tools and procedures to 
monitor and influence project performance. This includes cost tracking, schedule 
analysis, document control, and issue logging. Engineers play a central role in both 
developing and responding to control metrics, especially when deviations impact 
technical deliverables or safety. 
 
Engineering Roles in Project Lifecycle 
The roles of engineers vary throughout the project life cycle. In the initiation and 
planning phases, engineers provide feasibility assessments, conceptual design 
inputs, and initial risk identification. During execution, they may act as site engineers, 
systems integrators, or QA/QC leads, ensuring that work conforms to design 
specifications. 
 
In monitoring and control, engineers analyze performance metrics, inspect works in 
progress, and suggest remedial actions. In the closure phase, they finalize 
documentation, perform system validation, and contribute to lessons-learned 
workshops. 
 
Moreover, licensed engineers often serve as the authority having jurisdiction (AHJ) 
on deliverables, bearing legal responsibility for ensuring that systems meet safety 
and design codes. In public infrastructure or environmental projects, this may 
include interaction with permitting agencies, public hearings, or independent peer 
reviews (NSPE, 2019). 
 
Conclusion 
Understanding the structure and flow of an engineering project’s life cycle is 
fundamental to its successful delivery. Each phase, from initiation to closure, requires 
tailored inputs from the engineering team, aligned with project governance and 
organizational context. Selecting the right organizational structure and 
implementing robust project controls enables effective coordination of technical 
resources and risk mitigation. In the U.S. regulatory environment, engineers must 
navigate not only technical challenges but also legal and ethical dimensions of 
project delivery, particularly when serving in managerial or leadership roles. 
 
 
  



Chapter 3: Project Planning and Work Breakdown 
Structures 
 

 
 
Project Scoping and Requirements Definition 
Project planning begins with a comprehensive understanding of what the project is 
expected to deliver, its scope, and under what conditions. For engineering projects, 
scoping is not merely a list of outputs; it is a structured agreement on functionality, 
performance standards, regulatory compliance, spatial requirements, 
environmental constraints, and stakeholder expectations. Scope definition typically 
results in a Scope Statement, which becomes a contractually binding reference for 
scope control throughout the project life cycle (PMI, 2021). 
 
To accurately define the scope, engineers must first develop requirements, 
statements that describe what the system or structure must accomplish. These are 
gathered through stakeholder interviews, site analyses, code research, and 
comparative studies of prior projects.  
 
Requirements are typically categorized as: 

• Functional requirements: What the system must do (e.g., withstand wind 
loads, treat a specified volume of water per day). 

• Performance requirements: How well it must do it (e.g., efficiency standards, 
energy usage). 

• Regulatory requirements: Local, state, and federal mandates the project must 
comply with. 

• Operational requirements: Interfaces with users, maintenance accessibility, 
and future expansion capability. 

 
Properly defined scope and requirements prevent “scope creep,” reduce rework, 
and serve as a baseline for validation during the execution and closure phases 
(Kerzner, 2022). 
 
Creating the WBS and Task Sequencing 
A Work Breakdown Structure (WBS) is a hierarchical decomposition of the total 
scope of work into manageable sections. It is a foundational project planning tool, 
particularly suited to engineering projects with multidisciplinary components, 
technical dependencies, and compliance requirements. 



 
The WBS allows project teams to: 

• Visualize the full scope 
• Assign responsibility 
• Estimate time and cost per element 
• Track performance and progress 

 
The structure is typically developed from top-down. The Level 1 element represents 
the total project. Level 2 may be major deliverables (e.g., site development, 
structural systems, electrical systems). Further levels break down each component 
into tasks or work packages. 
 

 
Figure 2: Sample Work Breakdown Structure for a Water Treatment Plant Project 

 
 
This visual tool helps engineers maintain traceability from technical tasks back to 
higher-level objectives. Importantly, each work package must be clearly defined 
and measurable. A best practice is to ensure that each element in the WBS can be 
assigned a duration, cost estimate, responsible party, and a quality metric. 
 
Task sequencing, the process of determining the logical and often contractual order 
of work execution, follows WBS development. Sequencing uses dependency logic 
(finish-to-start, start-to-start, etc.) to identify what must occur first and how tasks 
interact. This is a precursor to scheduling with tools like Gantt charts or Critical Path 
Method (CPM) networks. 
 
Resource Planning and Leveling 
Resource planning is a critical step in converting the WBS into an actionable and 
realistic schedule.  
 
Engineers must identify and assign the correct types and quantities of resources, 
including: 

• Human resources: Engineers, technicians, inspectors, and contractors 
• Equipment: Cranes, pumps, test rigs, construction machinery 
• Materials: Structural steel, concrete, pipes, and instrumentation 

 
Each work package must be resourced to reflect the project’s timing and budget 
constraints. However, resource availability is rarely uniform across time. This leads to 
the necessity of resource leveling, a process that adjusts the project schedule to 
address conflicts or peaks in demand. 
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For example, if multiple tasks require the same specialized technician concurrently, 
leveling may delay some tasks to avoid over-allocation. The trade-off often involves 
longer project durations versus over-utilization risks. Modern project management 
software includes algorithms for automatic leveling, but manual review by 
experienced engineers remains critical. 
 
Table 3 provides a sample allocation matrix to support structural task planning and 
highlights the interplay of resources and duration. 
 
Table 3: Example Resource Loading for Structural Work Packages 
 

Task Duration (days) Required Crew Equipment Materials 

Excavation 5 4 laborers Excavator, Dump 
Truck None 

Foundation 
Pour 3 6 laborers Concrete Mixer 200 CY Concrete 

Steel Erection 6 4 ironworkers Mobile Crane 20 Tons Structural 
Steel 

 
 
Estimating Techniques and Accuracy Ranges 
Estimating is essential for budgeting and scheduling. Several estimating techniques 
are employed in engineering project management, chosen based on available 
information and required accuracy: 
 

• Order-of-Magnitude Estimate: Based on historical data; accuracy range of –
50% to +100%. 

• Preliminary Estimate: Based on schematic design; accuracy range of –30% to 
+50%. 

• Definitive Estimate: Based on detailed design and quantity take-offs; 
accuracy range of –5% to +15%. 

 
The selection of estimating method depends on the project phase. Early conceptual 
studies might tolerate large uncertainty, but funding approvals and contract bids 
demand more precision. 
 
Quantitative techniques include: 

• Analogous Estimating: Using costs from similar past projects, adjusted for scale 
and location. 

• Parametric Estimating: Using mathematical models (e.g., cost per square foot 
or per MWh). 

• Bottom-Up Estimating: Summing detailed costs from each work package; 
time-consuming but highly accurate. 

 
Estimating must also consider contingencies for known and unknown risks. U.S. 
engineering standards, such as those by AACE, provide formal guidelines for 
selecting contingencies based on project complexity and uncertainty levels (AACE, 
2020). 
 
 
 



Conclusion 
Project planning in engineering management demands a disciplined, analytical 
approach that transforms broad objectives into structured, actionable tasks. 
Through rigorous scope definition, WBS development, and task sequencing, 
engineers create a foundation for effective execution and control. Accurate 
resource planning ensures that people, equipment, and materials align with the 
project’s tempo, while estimating methodologies translate technical tasks into 
financial and temporal commitments. These planning activities, though time-
intensive, are essential to prevent rework, manage risk, and support stakeholder 
confidence throughout the project life cycle. 
 
 
 
  



Chapter 4: Scheduling, Budgeting, and Earned Value 
Management 
 

 
 
Gantt Charts and CPM Networks 
Effective scheduling is central to engineering project success. It involves not only 
defining when tasks will occur, but also identifying dependencies, sequencing 
activities, and establishing a timeline that optimizes resource use and minimizes risk. 
Two of the most commonly used scheduling tools in engineering project 
management are Gantt charts and the Critical Path Method (CPM). 
 
Gantt charts are time-scaled bar charts that graphically represent task durations 
along a calendar. Each bar corresponds to a task, positioned to show start and end 
dates. Milestones, such as permit approval or equipment delivery, are often 
denoted as diamonds. Gantt charts are especially effective for visualizing task 
overlaps, deadlines, and progress tracking. 
 
CPM, developed in the 1950s by DuPont, is a mathematical network analysis tool 
used to determine the longest path of dependent activities in a project schedule. 
This “critical path” defines the project’s minimum duration. Any delay in critical path 
tasks will delay the entire project unless corrective actions are taken. 
 



 
Figure 3: Example CPM Network Diagram (USDoT) 

 
Figure 3 illustrates how engineers identify time-sensitive tasks and assess schedule 
flexibility. The float, or slack time, represents how much a task can be delayed 
without affecting the project’s overall duration. Non-critical tasks may be 
rescheduled during resource leveling or to accommodate changes without 
jeopardizing the timeline. 
 
Float, Lag, and Schedule Compression 
Schedule management involves more than plotting durations. Engineers must 
analyze float, manage lag, and apply schedule compression techniques when 
necessary. 
 

• Float (Total and Free): Total float refers to the amount of time an activity can 
be delayed without affecting the project completion date. Free float is the 
time an activity can be delayed without delaying the start of any subsequent 
task. 

 
• Lag and Lead: Lag refers to the delay between dependent tasks (e.g., 

concrete curing before load application), whereas lead allows overlapping 
tasks (e.g., starting electrical installation before drywall is fully completed). 

 
• Schedule Compression: Applied when the project must be completed sooner 

than originally planned. Two key methods are: 
o Crashing: Adding resources to accelerate activities (often at increased 

cost). 
o Fast-tracking: Performing tasks in parallel that were originally 

scheduled in sequence, increasing the risk of rework or coordination 
errors. 

 
These techniques require careful engineering judgment. Crashing may result in cost 
escalation and safety concerns, while fast-tracking requires robust quality assurance 
measures. 
 
 



Cost Estimation and Control Techniques 
Budgeting translates engineering scope into financial terms. It combines direct costs 
(materials, labor, equipment) and indirect costs (supervision, overhead, insurance). 
A project budget includes not just baseline costs but also contingencies and 
escalation allowances for long-duration or inflation-sensitive projects. 
 
Common cost estimation methods discussed in Chapter 3, such as bottom-up and 
parametric, feed directly into budgeting.  
 
However, cost control is equally vital. Engineers and project managers employ 
several tools: 

• Baseline Budgeting: Establishes initial budget against which performance is 
measured. 

• Cost Codes and Work Packages: Used to track actual expenditures against 
budgeted amounts by task or discipline. 

• Variance Analysis: Compares planned versus actual expenditures, both 
overall and per task. 

 
Real-time cost tracking systems integrated with field data collection improve 
accuracy and responsiveness. These are often embedded in Building Information 
Modeling (BIM) systems or enterprise project management software. 
 
Table 4 defines the primary earned value metrics used to monitor cost and schedule 
performance in engineering projects. 
 
Table 4: Common Cost Control Metrics 
 

Metric Formula Purpose 
Cost Variance (CV) CV = EV – AC Measures cost performance 
Schedule Variance (SV) SV = EV – PV Measures schedule performance 
Cost Performance Index (CPI) CPI = EV / AC Efficiency of budget use (CPI < 1 = over) 
Schedule Performance Index 
(SPI) SPI = EV / PV Efficiency of time use (SPI < 1 = behind) 

 
 
Introduction to Earned Value Management (EVM) 
Earned Value Management (EVM) is a project performance measurement 
technique that integrates scope, schedule, and cost data. It enables quantitative 
forecasting and early detection of deviations. While EVM originated in defense 
contracting, it is widely used in complex engineering projects with long durations 
and large budgets. 
 
The three core elements of EVM are: 

• Planned Value (PV): The authorized budget assigned to scheduled work. 
• Earned Value (EV): The value of work actually performed, measured in terms 

of the approved budget. 
• Actual Cost (AC): The realized cost incurred for the work performed. 

 
From these, several performance indicators can be derived: 

• CV and SV indicate whether the project is over/under budget or 
ahead/behind schedule. 

• CPI and SPI reflect the efficiency of budget and time usage. 



• Estimate at Completion (EAC) can be forecasted using: 
 

• EAC = BAC / CPI (assuming current cost efficiency continues) 
• EAC = AC + (BAC – EV) (if future performance is expected to match 

planned) 
 
These indicators give engineers and managers powerful insights to adjust execution 
strategies, renegotiate timelines, or realign resources. 
 

 
Figure 4: Sample EVM Dashboard  

 
The graph in Figure 4 shows PV, EV, and AC curves over time. The EV curve is below 
PV, indicating a schedule delay, and above AC, indicating cost under-run. This 
visual tool enables rapid diagnosis of project health. In this example, although the 
project is behind schedule, it is spending less than planned, prompting a review of 
workforce productivity or material availability. 
 
Conclusion 
Scheduling and budgeting in engineering project management are not merely 
administrative tasks, they are core technical functions that affect project feasibility, 
compliance, and stakeholder satisfaction. Tools such as Gantt charts and CPM allow 
engineers to visualize and sequence tasks efficiently, while schedule compression 
techniques offer adaptability in the face of real-world constraints. Cost control 
metrics and EVM provide quantitative tools for managing financial performance 
and forecasting future outcomes. Together, these practices form the operational 
backbone of successful engineering project delivery. 
 
 
 
  



Chapter 5: Risk and Quality Management in Engineering 
Projects 
 

 
 
Risk Identification and Categorization 
Risk management is an essential component of engineering project management. 
Given the complexity, scale, and regulatory scrutiny of most engineering endeavors, 
identifying potential risks early can significantly influence project success. In this 
context, risk is defined as an uncertain event or condition that, if it occurs, has a 
positive or negative effect on project objectives such as cost, schedule, scope, or 
quality (PMI, 2021). 
 
Risk identification involves systematically cataloging sources of uncertainty. These 
sources are often categorized to improve manageability.  
 
Common categories in engineering projects include: 

• Technical Risks: Design flaws, unproven technologies, inaccurate 
specifications 

• Environmental Risks: Weather conditions, environmental permitting, site 
contamination 

• Construction Risks: Equipment failure, labor disputes, supply chain delays 
• Financial Risks: Budget overruns, currency fluctuations, funding shortfalls 
• Regulatory and Legal Risks: Changes in laws, code violations, contract 

disputes 
• Stakeholder Risks: Client indecision, public opposition, communication 

breakdowns 
 
Risk identification tools include brainstorming sessions, expert interviews, checklists, 
and analysis of historical project data. A risk register is developed to document 
each identified risk, including its source, description, potential impact, and 
preliminary response strategy. 
 
Risk Analysis: Qualitative vs Quantitative 
Once risks are identified, they must be analyzed to prioritize management efforts. 
This is typically done through qualitative and quantitative analysis. 
 



Qualitative Risk Analysis involves subjective assessment of the likelihood and impact 
of risks. Risks are ranked using a probability-impact matrix, which allows stakeholders 
to categorize risks into low, medium, or high priority. 
 

 
Figure 5: Sample Probability-Impact Matrix 

 
The grid matrix in Figure 5 shows with likelihood categories on one axis and impact 
categories on the other. Cells are color-coded, green for low, yellow for medium, 
red for high risks. 
 
This approach helps focus resources on high-priority risks but does not provide 
numerical data for contingency planning. 
 
Quantitative Risk Analysis, on the other hand, uses numerical methods such as: 

• Monte Carlo Simulation: Models uncertainty across multiple project 
parameters using probability distributions. 

• Decision Tree Analysis: Evaluates decisions based on outcomes and their 
respective probabilities. 

• Expected Monetary Value (EMV): Calculates the average financial impact by 
multiplying each risk’s cost by its probability. 

 
Quantitative analysis is data-intensive and typically applied to high-value, high-risk 
projects such as transportation corridors, industrial facilities, or water treatment 
plants. 
 
Mitigation and Contingency Planning 
Mitigation involves reducing either the probability or the impact of a risk. Strategies 
include: 
 

• Avoidance: Changing the project scope or design to eliminate the risk. 
• Reduction: Implementing redundancies, additional testing, or alternative 

methods. 
• Transfer: Allocating risk to another party (e.g., through insurance or 

subcontracting). 
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• Acceptance: Recognizing the risk without taking immediate action, often 
used for low-probability, low-impact events. 

 
Contingency planning involves allocating resources (time, budget, or personnel) to 
respond if the risk materializes. This may include predefined response plans, reserve 
budgets, or contractual clauses that permit adjustments. Contingency reserves are 
not part of the baseline budget but must be auditable and justifiable. 
 
Table 5 outlines targeted mitigation strategies for selected categories of risk, aligning 
with engineering project priorities. 
 
Table 5: Risk Mitigation Strategies by Category 
 

Risk Category Example Risk Mitigation Strategy 
Technical Design software incompatibility Standardize platform requirements 
Environmental Flood-prone site Elevate critical structures 
Regulatory Permit delays Early agency engagement 
Financial Cost inflation Price escalation clauses 

 
 
Quality Assurance and Control (QA/QC) 
While risk management anticipates and responds to uncertainty, quality 
management ensures conformance to requirements. Quality Assurance (QA) and 
Quality Control (QC) are distinct but complementary components of engineering 
quality systems. 
 

• QA is process-oriented. It focuses on the prevention of defects through 
standardized procedures, design reviews, and training. 

• QC is product-oriented. It verifies that outputs meet specifications through 
inspections, testing, and validation. 

 
In engineering projects, QA/QC practices are embedded in every phase: 

• Design Phase: Peer reviews, code checks, and constructability reviews 
• Procurement Phase: Supplier audits and material certification 
• Construction Phase: Field inspections, non-destructive testing (NDT), and as-

built verifications 
 
Quality metrics such as defect frequency, rework cost, and compliance scores are 
tracked and reported. Non-conformance reports (NCRs) and root-cause analyses 
are used to document and resolve issues. 
 
ISO 9001 and Engineering Quality Standards 
One of the most widely adopted frameworks for engineering quality management is 
ISO 9001, the international standard for quality management systems (QMS).  
 
While not specific to engineering, ISO 9001 sets out principles that are readily 
adaptable to engineering project contexts, such as: 

• Customer focus 
• Leadership engagement 
• Process approach 
• Continuous improvement 



• Evidence-based decision making 
 
Organizations seeking ISO 9001 certification must document their QMS, conduct 
internal audits, and undergo third-party assessments. In the U.S., many engineering 
firms maintain ISO certification as a prerequisite for bidding on federal or 
international projects. 
 
In addition to ISO standards, U.S.-based projects may require compliance with 
industry-specific guidelines such as: 

• ACI standards for concrete quality (e.g., ACI 318) 
• ASME Boiler and Pressure Vessel Code 
• ASTM material specifications 
• FHWA construction quality assurance protocols 

 
These standards guide the design, fabrication, testing, and commissioning processes 
for engineering deliverables, ensuring that safety, durability, and functionality 
requirements are met. 
 
Conclusion 
Risk and quality management are pillars of disciplined engineering project delivery. 
Risk management equips engineers with the foresight to anticipate, quantify, and 
address uncertainty, while quality management ensures that deliverables meet or 
exceed defined requirements. Both disciplines demand systematic procedures, 
reliable data, and technical judgment. The use of structured tools, such as risk 
registers, Monte Carlo simulations, ISO 9001 systems, and quality control plans, 
provides a framework for managing complexity while preserving the integrity of 
project outcomes. 
 
 
 
  



Chapter 6: Contracts, Procurement, and Legal 
Considerations 
 

 
 
Project Delivery Methods (DBB, DB, CMAR, IPD) 
The method by which an engineering project is delivered has a significant impact 
on its risk profile, cost control mechanisms, timeline, and legal structure. In the United 
States, the choice of project delivery method is typically driven by the project’s 
complexity, funding source, owner risk tolerance, and regulatory constraints.  
 
The four most prevalent methods are: 
 Design-Bid-Build (DBB): The traditional and most widely used method, DBB separates 
the design and construction phases. The owner contracts with a designer to 
complete construction documents, then invites bids from contractors. This method is 
advantageous for its competitive bidding transparency but has limited opportunities 
for early collaboration between designers and builders (AIA, 2021). 
 
 Design-Build (DB): The owner contracts with a single entity responsible for both 
design and construction. DB accelerates project timelines through overlapping 
phases and reduces adversarial conflicts, though it may reduce owner control over 
design quality. 
 
 Construction Manager at Risk (CMAR): In this model, the owner engages a 
Construction Manager (CM) during the design phase, who provides pre-construction 
input and delivers the project with a guaranteed maximum price. It offers early cost 
insight and collaborative risk management, but still requires a separate design 
agreement. 
 
 Integrated Project Delivery (IPD): A relatively new method, IPD emphasizes multi-
party collaboration among the owner, designers, and contractors through a shared 
risk/reward contract. It aligns objectives and performance incentives but requires 
legal sophistication and cultural alignment. 
 
Contract Types and Legal Foundations 
Engineering project contracts define the legal and commercial framework that 
governs project execution.  
 
The three most common contract types in U.S. engineering practice are: 

• Lump Sum (Fixed Price): The contractor agrees to complete the work for a 
predetermined price. This is suitable when design is complete and scope is 



well-defined. It transfers cost risk to the contractor but may incentivize 
reduced quality or change order disputes. 

 
• Cost-Plus: The contractor is reimbursed for actual costs plus a fee (fixed or 

percentage). It is often used in projects with uncertain scopes or schedules, 
particularly in research or emergency response projects. Owner assumes 
more cost risk but gains flexibility. 

 
• Guaranteed Maximum Price (GMP): A hybrid contract in which the 

contractor agrees to a ceiling price but is reimbursed for actual costs. GMP 
encourages cost efficiency and transparency and is commonly used in 
CMAR arrangements. 

 
Each contract type must comply with applicable legal standards and case law. 
Engineering contracts often incorporate industry-standard templates such as: 
 

• AIA (American Institute of Architects): Forms for building design and 
construction. 

• EJCDC (Engineers Joint Contract Documents Committee): Documents tailored 
for civil infrastructure and water projects. 

• ConsensusDocs: Contract forms developed by a coalition of industry 
stakeholders. 

 
These standardized contracts reduce negotiation time and reflect tested legal 
language regarding liability, indemnification, delays, warranties, and dispute 
resolution. 
 
Bid Processes and Procurement Management 
Procurement in engineering projects involves the structured acquisition of goods, 
services, and works necessary to complete the project. The process differs by sector: 
 

• Public Sector: Procurement must comply with laws such as the Federal 
Acquisition Regulation (FAR), the Brooks Act (for architectural and 
engineering services), and state-level statutes. Selection is often based on 
qualifications (QBS) rather than price alone. 

 
• Private Sector: Offers greater flexibility in selection criteria and negotiation, 

but still benefits from structured bidding procedures to maintain fairness and 
auditability. 

 
The typical bid process includes: 

1. Prequalification: Contractors and vendors are screened for capacity, 
experience, bonding, and safety record. 
2. Request for Proposals (RFP) or Invitation to Bid (ITB): Documents detailing 
scope, specifications, evaluation criteria, and contract conditions. 
3. Bid Evaluation: May involve technical scoring, price review, interviews, and 
best-and-final offers. 
4. Contract Award: Formalized by signing and notice to proceed. 

 
Proper procurement management also includes monitoring vendor performance, 
managing change orders, and ensuring timely payments. 



 
Contract Risk and Dispute Resolution 
Contracts inherently allocate risk. Misallocation, such as transferring excessive risk to 
a party unequipped to manage it, can lead to disputes, claims, or project failure.  
 
Key risk allocation clauses include: 

• Force Majeure: Protects parties from liability for extraordinary events beyond 
control (e.g., natural disasters, pandemics). 

• Liquidated Damages: Pre-agreed penalties for schedule delays. 
• Indemnity Clauses: Assign responsibility for losses due to third-party claims. 
• Differing Site Conditions: Define who bears the cost of unforeseen site 

complications. 
 
Dispute resolution in U.S. engineering projects often follows a structured path: 

• Negotiation: First attempt to resolve disagreements directly. 
• Mediation: Non-binding facilitation by a neutral third party. 
• Arbitration: Binding decision by arbitrators, enforceable under law. 
• Litigation: Court-based resolution, usually a last resort due to cost and 

duration. 
 
Standard contracts often mandate arbitration or mediation before litigation. 
Documentation, such as meeting minutes, change orders, inspection reports, and 
correspondence, is vital for defending claims or asserting entitlements. 
 
Regulatory Compliance and Ethical Procurement 
Engineering project contracts and procurement processes must also comply with a 
wide array of regulatory frameworks, including: 
 

• Federal and State Licensing Laws: Only licensed PEs may offer engineering 
services to the public (NSPE, 2019). 

• OSHA Regulations: Construction safety requirements that affect contract 
terms for site operations. 

• Environmental Laws: Projects may require NEPA environmental assessments or 
EPA discharge permits, particularly in infrastructure and utility sectors. 

 
Ethical procurement demands fairness, transparency, and integrity. Engineers must 
avoid conflicts of interest, favoritism, or collusion in vendor selection. The NSPE Code 
of Ethics mandates that engineers "shall not accept financial or other considerations, 
including free engineering designs, from material or equipment suppliers for 
specifying their product" (NSPE, 2019). 
 
Public sector projects require even stricter adherence, including compliance with 
the Davis-Bacon Act (wage requirements) and Buy America provisions (domestic 
sourcing of materials). 
 
Conclusion 
Contracts and procurement practices form the legal and operational foundation of 
engineering project delivery. Selection of the appropriate project delivery method, 
contract type, and procurement strategy directly impacts a project’s risk profile, 
timeline, and stakeholder relationships. U.S. engineering practice is governed by a 
complex intersection of industry standards, statutory law, and ethical obligations. 



Mastery of these legal frameworks empowers engineers to protect project interests, 
uphold professional standards, and manage disputes with technical and procedural 
competence. 
 
 
 
  



Chapter 7: Leadership, Communication, and Stakeholder 
Management 
 

 
 
Leadership Theories in Engineering Teams 
Leadership in engineering project management involves more than positional 
authority, it is the ability to inspire, coordinate, and guide multidisciplinary teams 
toward a shared technical objective. Effective leadership must accommodate the 
technical rigor of engineering with the human dimensions of motivation, decision-
making, and ethical responsibility. 
 
Several leadership theories are particularly applicable to engineering environments: 

• Transformational Leadership: Emphasizes vision, innovation, and motivation. 
Transformational leaders inspire commitment by articulating goals beyond 
the immediate scope, such as sustainability or societal impact. This style is 
useful in pioneering or technically novel projects (Bass & Riggio, 2006). 

 
• Transactional Leadership: Focuses on task completion, defined roles, and 

reward/punishment mechanisms. It is suited to traditional construction 
environments or production-centric projects where clear deliverables are 
paramount. 

 
• Situational Leadership: Advocates adapting leadership style to the maturity 

and competence of the team. For example, a directive approach may be 
necessary in early-stage geotechnical investigations, while a delegative style 
might be suitable during detailed structural modeling. 

 
• Servant Leadership: Prioritizes the needs of the team and stakeholders, 

emphasizing empathy, listening, and stewardship. This model is increasingly 
relevant in collaborative frameworks such as Integrated Project Delivery (IPD). 

 
Engineering leaders must also operate within legal and ethical constraints, especially 
when overseeing licensed professionals. Their leadership decisions must align with 
public safety, code compliance, and professional responsibility. 
 



Stakeholder Identification and Engagement 
Stakeholders are individuals or organizations that can affect or are affected by the 
project. Engineering projects often involve a diverse array of stakeholders, including: 
 

• Internal: Project team members, technical staff, quality controllers 
• External: Clients, regulatory agencies, contractors, community groups, utility 

providers 
 
Stakeholder management begins with identification and analysis, a process that 
involves mapping each stakeholder’s: 

• Level of interest in the project 
• Degree of influence over decisions 
• Potential to support or obstruct progress 
• Specific concerns (e.g., safety, aesthetics, cost, environmental impact) 

 
The quadrant diagram in Figure 6 maps stakeholders based on their power 
(influence) and interest in the project. High-power/high-interest stakeholders (e.g., 
regulatory agencies, funding clients) require active management and frequent 
engagement. 
 

 
Figure 6: Stakeholder Influence/Interest Grid 

 
 
This analysis supports the development of engagement strategies, which may range 
from informing and consulting to full collaboration. Failure to manage stakeholders 
effectively can lead to delays, budget overruns, or even project cancellation, 
especially in public works or infrastructure projects with visible community impact. 
 
Communication Planning and Methods 
Effective communication is a cornerstone of engineering project management. 
Given the technical complexity and multidisciplinary coordination involved, 
structured communication planning is essential. 
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A communication plan should address: 
• Information types: Technical reports, design submittals, progress updates, 

change orders 
• Formats and media: Emails, virtual meetings, site walk-throughs, dashboards, 

RFIs (Requests for Information) 
• Frequencies: Daily stand-ups, weekly status meetings, monthly reports 
• Audiences: Tailoring message tone and detail for clients, contractors, or 

regulators 
 
For example, while a structural engineer may communicate via annotated CAD 
drawings and load calculations, a report to a city council will focus on safety, 
schedule, and cost implications, translated into plain language. 
 
Table 6 illustrates how communication is tailored by audience and context, 
promoting clarity and accountability in a bridge infrastructure project. 
 
Table 6: Sample Communication Plan for Bridge Project 
 

Audience Information Type Frequency Method Owner 
Client PM Progress report Weekly Email + Zoom Project Manager 
City Permit 
Office 

Compliance 
updates 

Biweekly Letter + PDF Regulatory Liaison 

Contractor Site 
Lead 

Schedule changes Daily Verbal + 
Whiteboard 

Construction 
Manager 

 
 
Modern projects often use collaborative platforms such as Procore, Asana, or 
Microsoft Teams, enabling centralized tracking of issues, RFIs, and documentation. 
These tools facilitate transparency and version control, critical in regulated 
engineering environments. 
 
Conflict Resolution and Negotiation Skills 
Conflict is inevitable in engineering projects due to differing priorities, technical 
disagreements, and contractual ambiguities. The project manager’s role is not to 
eliminate conflict but to manage it constructively. 
 
Types of conflict include: 

• Technical Disagreements: Conflicts between disciplines (e.g., mechanical vs 
structural design assumptions). 

• Resource Conflicts: Competing demands for limited personnel, budget, or 
equipment. 

• Contractual Conflicts: Disputes over scope interpretation, deliverables, or 
change orders. 

 
Resolution approaches include: 

• Collaborative Problem Solving: Seeks a win-win outcome by exploring 
underlying interests. 

• Mediation: Uses a neutral third party to facilitate agreement, often useful 
before escalation. 

• Structured Decision-Making: Employs matrices, trade-off analyses, or risk-
weighted scoring to resolve competing technical alternatives. 

 



Negotiation is an integral part of conflict resolution. Engineers must be skilled in: 
• Framing discussions around data and performance metrics 
• Avoiding positional bargaining 
• Maintaining objectivity and professional decorum 
• Documenting agreements in change orders or meeting minutes 

 
Training in interest-based negotiation can improve outcomes by shifting focus from 
rigid demands to shared goals, such as completing the project on time while 
maintaining safety and quality standards. 
 
Team Dynamics and Decision Making 
Engineering teams are typically composed of individuals from varied technical 
backgrounds and cultural contexts. Understanding team dynamics is crucial for 
performance and cohesion. 
 
Key factors influencing team effectiveness include: 

• Trust and Psychological Safety: Encouraging open dialogue without fear of 
reprisal, especially when raising safety concerns or design risks. 

• Clear Role Definitions: Reduces duplication of effort and confusion about 
authority. 

• Inclusive Leadership: Engages all team members, including junior engineers 
and subcontractors, in decision-making where appropriate. 

 
Decision-making processes in engineering projects should be: 

• Data-Driven: Supported by simulations, calculations, and compliance checks. 
• Documented: Captured in decision logs to trace rationale and facilitate 

audits. 
• Collaborative but Decisive: Striking a balance between consensus-building 

and timely action. 
 
Where decisions involve high risk or regulatory implications, structured methods such 
as Failure Mode and Effects Analysis (FMEA) or Multi-Criteria Decision Analysis 
(MCDA) may be used to support defensible choices. 
 
Conclusion 
Leadership, communication, and stakeholder management are not peripheral to 
engineering projects, they are essential, integrative competencies. The engineer-
project manager must apply adaptive leadership styles, maintain structured and 
tailored communication channels, and skillfully navigate conflict and negotiation. By 
fostering high-performing teams and managing stakeholder relationships 
proactively, engineers can drive complex projects to success while upholding 
ethical standards and technical excellence. 
 
 
 
  



Chapter 8: Professional Ethics and Project Closeout 
 

 
 
Ethical Obligations under the NSPE Code 
Ethics form the cornerstone of engineering practice, especially in project 
management roles where technical decisions intersect with public welfare, 
environmental stewardship, and fiscal responsibility. The National Society of 
Professional Engineers (NSPE) Code of Ethics outlines the fundamental principles and 
canons that guide engineers in the United States.  
 
Among these, the most critical for project managers are: 

• Hold paramount the safety, health, and welfare of the public 
• Perform services only in areas of their competence 
• Issue public statements in an objective and truthful manner 
• Act for each employer or client as faithful agents or trustees 
• Avoid deceptive acts 
• Conduct themselves honorably, responsibly, ethically, and lawfully 

(Adapted from NSPE, 2019) 
 
Engineering project managers must internalize these principles not only as legal 
mandates but as guiding values for daily decisions. For example, knowingly 
approving a noncompliant submittal to meet a deadline may violate both the letter 
and spirit of the code. 
 
Ethical obligations extend to: 

• Transparency in communication 
• Avoidance of conflicts of interest 
• Equitable treatment of contractors and vendors 
• Diligent quality assurance to protect life and property 

 
Breaches of ethical conduct can result in license suspension, legal liability, 
reputational damage, and, in severe cases, criminal charges, especially if 
negligence leads to injury or environmental harm. 
 
 



Lessons Learned and Knowledge Transfer 
Project closeout provides an essential opportunity to improve future practice by 
capturing and analyzing what went well, and what did not. Lessons learned 
documentation helps prevent recurring mistakes, promote innovation, and 
disseminate effective methodologies across engineering teams or organizations. 
 
A structured lessons learned process includes: 

• Collection: Through debriefings, surveys, and post-mortem meetings 
• Categorization: By discipline (design, procurement, safety, stakeholder 

engagement) 
• Root-Cause Analysis: For failures or inefficiencies 
• Documentation and Distribution: In project archives, internal knowledge 

bases, or training materials 
 
Engineering project managers have a professional duty to contribute to this 
organizational learning. This ensures continuous improvement not only for technical 
execution but also for compliance, budgeting, scheduling, and team dynamics. 
 
Post-Project Evaluation and Metrics 
Once project deliverables are accepted, an objective post-project evaluation must 
be conducted to measure success.  
 
Evaluation criteria often include: 

• Scope conformance: Were all specified deliverables achieved? 
• Schedule adherence: Was the project completed on time? 
• Budget performance: Did the actual costs align with the baseline budget? 
• Quality outcomes: Did the final product meet all technical specifications and 

regulatory requirements? 
• Stakeholder satisfaction: Were client and public expectations fulfilled? 

 
These metrics provide valuable feedback to stakeholders and often inform 
performance appraisals, contract incentives, and future procurement strategies. This 
kind of visual summary enables senior leadership or governing boards to assess 
overall performance at a glance and benchmark across multiple projects. 
 
Archiving, Deliverables, and Regulatory Documentation 
Proper project documentation is a legal and professional requirement in the U.S. 
engineering context.  
 
Closeout involves compiling, verifying, and submitting: 

• As-built drawings 
• Commissioning reports 
• Permits and inspections 
• Final pay applications and lien waivers 
• Warranties and operations manuals 
• Final acceptance certificates 

 
These records serve as legal evidence of compliance and technical conformance. 
They also assist in future maintenance, audits, and liability assessments. Project 
managers must ensure that documentation is complete, version-controlled, and 



stored in accordance with organizational and regulatory retention policies (often 
five to ten years, depending on jurisdiction and project type). 
 
Maintaining Professionalism in Project Closure 
The final phase of a project is particularly vulnerable to ethical and professional 
lapses, such as rushing to finish incomplete work, cutting corners on final testing, or 
manipulating performance reports to avoid contractual penalties. However, the 
closeout stage is also where professionalism is most visible to clients and regulators. 
 
Project managers should: 

• Uphold transparency about final cost and schedule status 
• Refuse to accept incomplete or substandard work 
• Facilitate formal client walk-throughs and sign-off procedures 
• Address punch list items promptly and thoroughly 
• Express gratitude to teams and stakeholders for their contributions 

 
This professionalism reinforces trust, supports repeat business, and maintains the 
integrity of the engineering profession. It also demonstrates alignment with the 
ethical obligation to act as faithful agents and trustees on behalf of the client and 
public. 
 
Conclusion 
The culmination of an engineering project is not merely a logistical process, it is a 
critical juncture for reaffirming ethical standards, institutional learning, and 
professional stewardship. From the principled adherence to the NSPE Code to the 
rigorous management of documentation and stakeholder feedback, the closeout 
phase is where project integrity is validated. Project managers serve not only as 
technical leaders but as ethical custodians, ensuring that completed works stand as 
durable, compliant, and trustworthy contributions to the built environment. 
 
 
 
  



Bibliography 
 

1. AACE International. (2020). Recommended Practice No. 18R-97: Cost 
Estimate Classification System. AACE International. 

2. AACE International. (2020). Recommended Practices for Cost Engineering 
and Project Controls. AACE International. 

3. American Concrete Institute (ACI). (2022). ACI 318-22: Building Code 
Requirements for Structural Concrete. American Concrete Institute. 

4. American Institute of Architects (AIA). (2021). A201: General Conditions of the 
Contract for Construction. The American Institute of Architects. 

5. Bass, B.M. and Riggio, R.E. (2006). Transformational Leadership. 2nd ed. 
Mahwah, NJ: Lawrence Erlbaum Associates. 

6. Cleland, D.I. and Ireland, L.R. (2007). Project Management: Strategic Design 
and Implementation. 5th ed. New York: McGraw-Hill. 

7. Engineers Joint Contract Documents Committee (EJCDC). (2020). C-700 
Standard General Conditions of the Construction Contract. EJCDC. 

8. International Organization for Standardization (ISO). (2015). ISO 9001:2015 
Quality Management Systems – Requirements. Geneva: ISO. 

9. International Organization for Standardization (ISO). (2018). ISO 10006:2018 
Quality Management – Guidelines for Quality Management in Projects. 
Geneva: ISO. 

10. Kerzner, H. (2022). Project Management: A Systems Approach to Planning, 
Scheduling, and Controlling. 13th ed. Hoboken, NJ: Wiley. 

11. Morris, P.W.G. (2013). Reconstructing Project Management. Chichester: Wiley. 
12. National Society of Professional Engineers (NSPE). (2019). Code of Ethics for 

Engineers. Available at: https://www.nspe.org/resources/ethics/code-ethics  
13. Project Management Institute (PMI). (2021). A Guide to the Project 

Management Body of Knowledge (PMBOK® Guide) 7th ed. Newtown Square, 
PA: PMI. 

14. U.S. Department of Transportation, Federal Highway Administration (FHWA). 
(2020). Construction Project Closeout Procedures Manual. Washington, D.C.: 
FHWA. 

15. U.S. Department of Transportation, Federal Highway Administration (FHWA). 
(2021). Construction Quality Assurance Procedures Manual. Washington, D.C.: 
FHWA. 

16. U.S. Government Publishing Office (GPO). (2022). Federal Acquisition 
Regulation (FAR). Available at: https://www.acquisition.gov/  

 
 
  



This course was prepared by MondoScience Courseware 
All rights reserved 

 

Educa&onal Use Only 
The content of this course is provided for educational purposes only. While every 
effort has been made to ensure the accuracy and reliability of the information 

presented, the author or publisher makes no guarantees regarding the 
completeness or applicability of the information to specific professional practices. 

Users are advised to consult additional resources and exercise professional judgment 
when applying the knowledge contained in this course. 

 

Use of AI Generated Content 
The continuing education (CE) courses offered on this platform are developed using 

advanced artificial intelligence (AI) methodologies to generate high-quality, text-
based instructional content.  

 
These courses are primarily designed to provide in-depth knowledge on engineering 

and technical subjects with minimal or no imagery, focusing on comprehensive 
textual explanations to convey concepts effectively. 

 
While every effort is made to ensure accuracy, clarity, and compliance with 

professional standards, the nature of AI-assisted content generation means that 
occasional errors or inconsistencies may occur. Users are encouraged to critically 

evaluate the material and verify key technical details as needed. Additionally, these 
courses do not include interactive elements or extensive visual aids such as 

diagrams, charts, or illustrations unless explicitly stated. 
 

By enrolling in and using these courses, participants acknowledge and accept that 
the content is primarily text-based and generated through AI-assisted processes. The 

course provider assumes no liability for any inaccuracies or omissions and advises 
professionals to apply their own judgment and expertise when utilizing course 

materials in practical applications. 
 


