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1. COURSE
CE3C9. Integrated Construction Management (Mandatory)

2. GENERAL INFORMATION
2.1 Course : CE3C9. Integrated Construction Management
2.2 Semester : 9th Semester.
2.3 Credits : 3
2.4 Hours : 4 HT; 2 HP;
2.5 Duration of the period : 16 weeks
2.6 Type of course : Mandatory
2.7 Learning modality : Face to face
2.8 Prerrequisites : CE3C2. Construction Technology II. (8th Sem)

3. PROFESSORS

Meetings after coordination with the professor

4. INTRODUCTION TO THE COURSE
Integrated Construction Management covers quality management systems (ISO 9001), environmental management (ISO
14001), and occupational health and safety (ISO 45001) on construction sites, as well as their integration and joint auditing.
The course includes on-site environmental management, sustainability and impact mitigation, occupational health and
safety according to Peruvian regulations, and concludes with project optimization and project closure.

5. GOALS

• Apply the fundamentals of quality management (ISO 9001) to the control of processes and materials on site.

• Manage the environmental impacts of a construction project and apply sustainability and mitigation measures.

• Apply Peruvian occupational health and safety regulations (G.050) and emergency prevention and response protocols.

• Integrate quality, environmental, and occupational health and safety management systems, and optimize project
closure.

6. COMPETENCES

ABET-6) An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering
judgment to draw conclusions. (Usage)

ABET-2) An ability to apply engineering design to produce solutions that meet specified needs with consideration of
public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors. (Usage)

ABET-1) An ability to identify, formulate, and solve complex engineering problems by applying principles of engineering,
science, and mathematics. (Usage)

7. TOPICS
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Unit 1: Quality Management (28 hours)
Competences Expected: ABET-6
Topics Learning Outcomes

• Total Quality Management: Deming’s 14 points,
continuous improvement (kaizen), and quality cul-
ture

• Six Sigma methodology (DMAIC): process capabil-
ity, control charts, and defects per million opportu-
nities

• Quality standards and certification: ISO 9001 frame-
work, quality cost categories (prevention, appraisal,
failure)

• Quality function deployment (QFD) and voice of the
customer: House of Quality matrix, customer re-
quirement translation, and design prioritization

• Explain the TQM philosophy and the key tools used
in the DMAIC improvement cycle [Familiarity]

• Apply basic statistical process control methods to
monitor process quality [Usage]

• Evaluate the quality performance of a process and
recommend improvement priorities using cost-of-
quality analysis [Assessment]

Readings : [Sta15b], [Ins21]

Unit 2: Integrated Quality, Environmental, and Safety Management Systems (12 hours)
Competences Expected: ABET-6
Topics Learning Outcomes

• Common high-level structure (Annex SL) shared by
ISO 9001, 14001, and 45001: aligned clauses for con-
text, leadership, planning, support, operation, per-
formance evaluation, and improvement

• Integrated management policy and objectives span-
ning quality, environmental, and OH&S goals; a sin-
gle integrated management manual and shared doc-
umented information

• Integrated internal and external audit programs cov-
ering multiple standards in a single audit cycle: com-
bined checklists, joint findings, and non-conformance
tracking

• Synergies between the three systems (shared risk-
based thinking, PDCA cycle, documented informa-
tion) versus potential conflicts (competing priorities,
resource allocation), and approaches to resolve them

• Explain the common high-level structure shared by
ISO 9001, 14001, and 45001 and how it enables man-
agement system integration [Familiarity]

• Design an integrated audit checklist covering quality,
environmental, and occupational health and safety
requirements for a construction site [Usage]

• Evaluate the effectiveness of an integrated manage-
ment system on a construction project, identifying
synergies and unresolved conflicts between its com-
ponent systems [Assessment]

Readings : [Sta15b], [Sta15a], [Sta18]

2



Unit 3: Environmental Impact Assessment and Sustainability Metrics (12 hours)
Competences Expected: ABET-2
Topics Learning Outcomes

• EIA process: screening, scoping, impact analysis,
mitigation, and public participation

• Impact prediction methods for air, water, soil, noise,
and ecological systems

• Mitigation hierarchy and design of environmental
management plans

• Legal and institutional frameworks for EIA

• Sustainability concepts and the triple bottom line
(environment, economy, society)

• Cumulative impact assessment and strategic envi-
ronmental assessment (SEA)

• Social impact assessment and stakeholder engage-
ment methods

• Sustainability metrics and indicator frameworks
(e.g., SDGs, Envision)

• Decision-support tools and multi-criteria analysis for
sustainable design

• Outline the key stages of a standardized Environ-
mental Impact Assessment (EIA) process [Familiar-
ity]

• Predict primary environmental impacts of a pro-
posed infrastructure project on local air and water
quality [Usage]

• Develop mitigation measures for identified significant
environmental impacts [Assessment]

• Explain the legal requirements and purpose of EIA
in the project approval process [Familiarity]

• Apply the triple bottom line framework to evaluate
a simple engineering project [Assessment]

• Conduct a scoping exercise to define the boundaries
and key issues for a cumulative impact assessment
[Assessment]

• Design a stakeholder engagement plan for a contro-
versial development project [Usage]

• Select appropriate sustainability metrics to track the
performance of a green infrastructure project [As-
sessment]

• Use a simple multi-criteria decision analysis
(MCDA) tool to compare alternative project designs
[Usage]

Readings : [GT19]

3



Unit 4: Air Quality and Pollution Control Engineering (12 hours)
Competences Expected: ABET-2
Topics Learning Outcomes

• Atmospheric structure, composition, and basic me-
teorology

• Pollutant types, sources, and health/environmental
effects

• Monitoring techniques and ambient air quality stan-
dards

• Dispersion modeling fundamentals and Gaussian
plume model

• Control technologies for particulate matter: cy-
clones, baghouses, and ESPs

• Gaseous pollutant control: absorption, adsorption,
and catalytic systems

• Mobile source emissions and control strategies

• Indoor air quality and ventilation

• Climate change and greenhouse gas mitigation engi-
neering

• Describe the major classes of air pollutants, their
sources, and impacts [Familiarity]

• Apply the Gaussian plume model to estimate
ground-level concentrations from a point source [Us-
age]

• Select appropriate particulate control devices based
on particle size distribution and efficiency require-
ments [Assessment]

• Interpret ambient air quality monitoring data rela-
tive to regulatory standards [Familiarity]

• Design a basic absorption tower for removing a
gaseous pollutant from a flue gas stream [Assess-
ment]

• Explain the engineering approaches for controlling
emissions from mobile sources [Familiarity]

• Evaluate indoor air quality parameters and propose
mitigation measures for a building [Assessment]

• Propose engineering strategies for reducing green-
house gas emissions from an industrial facility [Us-
age]

Readings : [DC10]
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Unit 5: Construction Safety, Health, and Risk Management (24 hours)
Competences Expected: ABET-1
Topics Learning Outcomes

• Safety management systems and the role of safety
culture

• Common construction hazards: falls, struck-by, elec-
trocution, caught-in/between

• Occupational Safety and Health Administration
(OSHA) regulations and compliance

• Risk identification and assessment techniques (e.g.,
JSA, checklists)

• Hierarchy of controls: elimination, substitution, en-
gineering, administrative, PPE

• Occupational health: silica, noise, ergonomics, and
industrial hygiene

• Emergency response planning and incident investi-
gation

• Insurance and bonding principles for construction
risk transfer

• Proactive safety leading indicators and predictive an-
alytics

• Identify the ”Fatal Four” construction hazards and
basic OSHA requirements for each [Familiarity]

• Conduct a Job Safety Analysis (JSA) for a common
construction task [Assessment]

• Develop a site-specific safety plan for a given project
scenario [Usage]

• Apply the hierarchy of controls to mitigate an iden-
tified safety risk [Familiarity]

• Evaluate occupational health exposures (e.g., noise,
dust) and recommend monitoring strategies [Assess-
ment]

• Create an emergency response plan for a construc-
tion site [Usage]

• Explain the purpose and types of insurance (e.g.,
CGL, workers’ comp) in construction risk manage-
ment [Familiarity]

• Propose leading safety indicators to track and pre-
dict site safety performance [Assessment]

Readings : [Hin05], [Tra10]

Unit 6: Lean Construction and Integrated Project Delivery (IPD) (4 hours)
Competences Expected: ABET-1
Topics Learning Outcomes

• Lean thinking principles: value, value stream, flow,
pull, perfection

• Identification and elimination of the eight wastes in
construction

• Last Planner System (LPS) for production planning
and control

• Visual management tools: 5S, Kanban, and Andon

• Integrated Project Delivery (IPD) principles and
multi-party agreements

• Target Value Delivery (TVD) and Set-Based Design

• Collaboration technologies and Big Room co-
location

• Performance measurement: Percent Plan Complete
(PPC), Takt time

• Culture change and implementation strategies for
lean transformation

• Define the seven (or eight) types of waste (Muda) in
a construction context [Familiarity]

• Apply the Last Planner System to develop a reliable
weekly work plan [Usage]

• Identify opportunities to apply visual management
(5S) on a construction site [Assessment]

• Explain how Integrated Project Delivery (IPD)
aligns goals and shares risk among project stakehold-
ers [Familiarity]

• Use Target Value Delivery principles to guide design
decisions within a cost target [Assessment]

• Facilitate a collaborative pull planning session with
multiple trades [Usage]

• Calculate and interpret Percent Plan Complete
(PPC) as a lean performance metric [Assessment]

• Develop a basic implementation plan for introducing
lean practices to a project team [Assessment]

Readings : [Bal00]
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Unit 7: Key Performance Indicators (6 hours)
Competences Expected: ABET-6
Topics Learning Outcomes

• Selecting KPIs: relevance to project objectives, mea-
surability, and actionability

• Balanced metric sets: leading and lagging indicators,
outcome and output metrics

• Setting KPI thresholds and alert levels for triggering
corrective action

• Reviewing and adapting the KPI set as the project
evolves and stakeholder priorities shift

• Define a balanced KPI set for monitoring a project
across multiple performance dimensions [Usage]

• Evaluate a given set of KPIs for balance, relevance,
and potential for metric dysfunction [Assessment]

• Design a KPI review cycle that keeps performance
metrics aligned with evolving project objectives [As-
sessment]

Readings : [Ins21]

Unit 8: Kickoff and Closure Activities (6 hours)
Competences Expected: ABET-6
Topics Learning Outcomes

• Project kickoff: aligning team and stakeholders on
objectives, approach, and working agreements

• Phase transition activities: reviews, approvals, and
handoffs between phases

• Project closure: final deliverable acceptance, lessons
learned, and team release

• Integrating lessons learned from closure into organi-
zational knowledge assets

• Conduct an effective project kickoff that aligns team
and stakeholders on goals and approach [Usage]

• Execute project closure activities including final ac-
ceptance and lessons learned archiving [Usage]

• Design a comprehensive project closure checklist en-
suring all administrative, contractual, and knowl-
edge capture obligations are met [Assessment]

Readings : [Ins21]

8. WORKPLAN
8.1 Methodology
Individual and team participation is encouraged to present their ideas, motivating them with additional points in the

different stages of the course evaluation.
8.2 Theory Sessions
The theory sessions are held in master classes with activities including active learning and roleplay to allow students

to internalize the concepts.

8.3 Practical Sessions
The practical sessions are held in class where a series of exercises and/or practical concepts are developed through

problem solving, problem solving, specific exercises and/or in application contexts.

9. EVALUATION SYSTEM
********* EVALUATION MISSING ********

10. BASIC BIBLIOGRAPHY

[Bal00] Glenn Ballard. “The Last Planner System of Production Control”. In: PhD Thesis, University of Birmingham
(2000).

[Hin05] Jimmie W. Hinze. Construction Safety. 2nd. Prentice Hall, 2005.

[DC10] Mackenzie L. Davis and David A. Cornwell. Introduction to Environmental Engineering. 5th. McGraw-Hill,
2010.

[Tra10] Ministerio de Trabajo y Promoción del Empleo del Perú. Norma G.050: Seguridad Durante la Construcción.
Tech. rep. Reglamento Nacional de Edificaciones del Perú, 2010.
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[Sta15a] International Organization for Standardization. ISO 14001: Environmental Management Systems – Require-
ments with Guidance for Use. Tech. rep. ISO, 2015.

[Sta15b] International Organization for Standardization. ISO 9001: Quality Management Systems – Requirements. Tech.
rep. ISO, 2015.

[Sta18] International Organization for Standardization. ISO 45001: Occupational Health and Safety Management Sys-
tems – Requirements with Guidance for Use. Tech. rep. ISO, 2018.

[GT19] John Glasson and Riki Therivel. Introduction to Environmental Impact Assessment. 5th. Routledge, 2019.

[Ins21] Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK Guide). 7th.
Project Management Institute, 2021.
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