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COURSE NUMBER:  FIRE 2105                       COURSE TITLE: Advanced Building Construction and Collapse  

INSTRUCTOR:                                                    CONTACT:
                                      
CREDITS:  3 CLASS/CONTACT HOURS PER WEEK:  3	PREREQUISITES: FIRE 1121 & 1122 or                         
                                                                                                     Documentation of Certification or Equivalency 
DESCRIPTION OF COURSE
This course provides an introduction to the present and the past practices of building construction as it relates to firefighting. Discusses the various hazards of building collapse and how to recognize warning signs of impending disaster. Looks at building construction from the Company Officer and Incident Commander's perspective.
STUDENT LEARNING OUTCOMES
· Describe building construction as it relates to firefighter safety, buildings codes, fire prevention, code 
· inspection, firefighting strategy and tactics.
· Classify major types of building construction in accordance with a local/model building code.
· Analyze the hazards and tactical considerations associated with the various types of building 
· construction.
· Explain the different loads and stresses that are placed on a building and their interrelationships.
· Identify the function of each principle structural component in typical building design.
· Differentiate between fire resistance, flame spread, and describe the testing procedures used to 
· establish ratings of each.
· Classify occupancy designations of the building code.
· Identify the indicators of potential structural failure as they relate to firefighter safety.

PROGRAM OUTCOMES
· Explain building construction types and classifications understanding of structural design components, 
· occupancy classifications and building materials.
· Analyze structural systems and load paths evaluate how structural members transfer loads, including 
· dead, live, wind, and seismic forces.
· Identify fire resistance features and structural vulnerabilities assess fire-rated assemblies, protective 
· construction, and potential points of failure under fire conditions.
· Evaluate collapse hazards and building performance during fire recognize signs of collapse, lightweight 
· construction risks, and potential progressive failure.
· Apply knowledge of non-fire building systems understand impacts of electrical, plumbing, HVAC, 
· conveyance systems, and green materials on firefighter operations.
· Conduct risk-based pre-incident building analyses integrate construction knowledge into pre-plans, size-
· ups, risk assessments, and tactical decision-making.
· Demonstrate collapse awareness and protective strategies implement safety zones, collapse rescue 
· [bookmark: 156]tactics, and structural awareness in suppression or collapse incidents.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Goals (ILG) identified below:
#1. Critical Thinking- Students will analyze structural design, collapse scenarios, and risk factors, evaluating tactical options based on load paths and failure modes.
#2. Ethical Reasoning- Students learn to prioritize firefighter and civilian safety, making decisions that ethically balance operational effectiveness and life preservation under evolving structural threats.
#3. Quantitative Skills- Students will calculate structural loads, fire-resistance ratings, and collapse zones, interpreting tables, graphs, and construction data.
#4. Scientific Literacy- Students will apply principles of materials science and fire dynamics to understand how different structural elements behave under fire, using scientific methods to predict failure modes.
#5. Technological Competence- Training includes using structural analysis tools, digital pre‐incident mapping, and interpreting building information modeling (BIM) as part of fireground planning.
#6. Communication Competence- Students practice clear written and verbal reporting of building assessments and safety zones, communicating structure-specific hazards and tactics effectively to incident command.
#7. Cultural & Social Awareness- Understanding community impact and building context (historic structures, residential vs. commercial) helps responders address diverse needs and responsibilities in built environments.
#8. Professional & Life Skills- The course develops team-based collapse operations, situational awareness, structural safety practices, and professional accountability under high-risk conditions.


COURSE MATERIALS REQUIRED
Textbook
The student must have a computer with connectivity to the internet for each class session.

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Brannigan’s Building Construction for the Fire Service 6th Edition
ISBN: 9781284177312

Additional reading may be required

GENERAL INSTRUCTIONAL METHODS
Lecture, discussion, written assignments, presentations quizzes and exams.

STANDARDS AND METHODS FOR EVALUATION  
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes. This process addresses the issues of what you need to learn in your program of study and whether you are learning what you need to learn. The assessment program at Columbus State has four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) to provide evidence for institutional effectiveness. In this class, you are assessed and graded on your achievement of the outcomes for this course. You may also be required to participate in broader assessment activities. 
 
Successful completion of the course requires the student to: 
· Participate in educational sessions. 
· For online courses, quizzes, exams, and other assignments will be available following the course schedule. 
· Satisfactorily complete all assignments.
· Complete the didactic portion with a grade of at least 75%.
· All homework assignments will be due on Thursdays by 4:00 pm. Work submitted late will lose 10% each day it is late, up to 3 days. No work will be accepted after 3 days. (see SPECIAL COURSE REQUIREMENTS below) 
· Satisfactorily complete the scheduled quizzes and exams. The quiz for each week will be posted on Monday and will be taken off Blackboard promptly after the due date. Quizzes are due on Fridays by 4:00 PM. The exam dates are posted in the schedule. Any additional assignments are posted on the schedule.

GRADING  
FIRE 2105 STUDENTS ARE EVALUATED BASED ON THE FOLLOWING: 
Homework 		25%		545 points 
Quizzes		20%		185 points
Midterm 		20%		100 points 
Class Final Exam	20%		100 points 
Discussion Board	  5%		  20 points
Essay                 	 10%		  75 points 
Total points for the course              1,000 points  
 
Grading Scale  
A= 90-100% (900-1000 points) 
B= 80-89.9% (800-899 points) 
C= 70-79.9% (700-799 points)  Minimum passing grade for this course is 70% or better 
D= 60-69.9% (600-699 points) 
E= 59.9% or less (599 points or less) 

A student must achieve 70% or better to successfully pass the course.




SPECIAL COURSE REQUIREMENTS 
· Work may be completed early. Late work will NOT be accepted unless extenuating circumstances prevail. Contact the instructor via email if you wish to apply for an extension. Any extension will follow the guidelines listed below. 
· The acceptance of late work is at the instructor’s discretion and is considered on a case-by-case basis. 
· If the instructor elects to extend the deadline for an assignment AND the student completes and submits the assignment by the extended due date, the assignment will be accepted, but the final score will be reduced by 10% rounded up. For example, if the late assignment was accepted before the extended due date and the student scored 84% (B), 10% of 84 is 8.4, which rounds up to nine (9). Subtract nine (9) from 84, which gives you a score of 75% (C). 
 
ATTENDANCE POLICY 
Because this is a web-based course, there are no requirements to attend a traditional classroom. However, your attendance in the virtual classroom is of utmost importance.  The instructor has agreed to ‘attend’ the virtual classroom daily.  In the case of web-based courses, ‘attend’ suggests logging in to the virtual classroom daily and engaging in a manner indicating you have prepared yourself to learn this material. You are also encouraged to check your Columbus State email regularly to review timely information about the course, server issues announced by the College, and your progress. 
The instructor reserves the right to offer an instructor-selected remedy for a missed assignment. No additional extra credit assignments are offered to accommodate casual course absences. 
 
COLLEGE SYLLABUS STATEMENTS 
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”. 
 
WEATHER RELATED DEPARTMENT SPECIFIC POLICY  
In the event of severe weather or other emergencies that may force the college to close or cancel classes, this information will be broadcast on local radio and television stations. Students who live in areas that fall under a Level III emergency should not attempt to drive to the college even if the college remains open. Refer to https://www.cscc.edu/about/severe-weather.shtml for more details.  
In an online class, assignments due on the day the college is closed will be due that day, unless a server issue is announced by the College. If that occurs, the assignment will be due the next day that the server is available.  

Remember: it is the student’s responsibility to keep up with all assignments regardless of the reason. 



CONTINUED ON NEXT PAGE

FIRE 2105 Advanced Building Construction and Collapse  Autumn 2025                         Page 1 of 10


FIRE 2105 Advanced Building Construction and Collapse 
	WEEK
	UNIT OF 
CONSTRUCTION
	UNIT OBJECTIVES
	ASSESSMENT
	ASSIGNMENT
	ASSIGNMENT
DUE DATE

	1
	Introduction

	· Understand why using proper language is so important for comprehending building construction techniques and for fire-ground safety.
· Understand why evacuation protocols are critical.
· Identify the role of prefire plans and prefire analysis in firefighting operations.
· Understand the importance of looking for building deficiencies and dangerous conditions while conducting prefire planning walkthroughs.
· Explain why it is so important to study reports of significant fires, National Institute of Occupational Safety and Health (NIOSH) fire fighter fatality investigation reports, and near miss reports of the past.
· Understand the relationship between risk and benefit and its impact on fire fighter safety.
	- Homework
- Quiz


	Chapter 1
HW 1
QZ 1
BIO
	
 

	2
	Concepts 
of Construction
	· Identify the different types of loads, and explain how they are applied to buildings.
· Define safety factor, and explain how it affects the choice of materials used in a building assembly.
· Identify composite materials, and explain how the combination of two different materials affects structural elements.
· Identify and define key types of structural members, such as beams, trusses, columns, walls, roofs, and arches.
· Identify the various types of structural connections, and explain how they affect transmission of loads and how they behave in a fire.
	- Homework
- Quiz

	Chapter 2
HW 2
QZ 2
	


	3
	 Methods 
and Materials of
 Construction
	· Identify and describe the roles of the typical members of a building design team.
· Identify and describe the roles of the various members of a construction team.
· Recognize why it is important for fire fighters to be able to read building plans and specifications.
· Identify the tasks performed during site preparation prior to construction.
· Point out the unique features of modular construction that influence firefighting operations.
· Identify and describe the hazards to fire fighters during the construction, renovation, and demolition of a building.
· Identify and describe the hazards to fire fighters of the different types of materials used in the construction of buildings.
· Recognize how the shape of a material affects its ability to resist a compressive load or a deflective one.
	-Homework
- Quiz

	Chapter 3
HW 3
QZ 3
	


	4
	Building 
and Fire Codes
	· Explain the differences between fire and building codes.
· Identify other construction codes and standards that have an impact on the fire service.
· Identify important fire protection features of building and fire codes.
· Identify construction-related provisions of building codes.
	- Homework
- Quiz

	Chapter 4
HW 4
QZ 4 
	


	5
	Fire Behavior & Building Construction
	· Describe the development of a compartment fire.
· Identify the ways fire is influenced by a building and its characteristics.
· List the ways buildings and their components are affected by a fire.
· Explain how specific building materials behave under fire attack.
· Describe the behavior and effects that smoke can have on the building, occupants, and fire fighters.

	- Homework
- Quiz

	Chapter 5
HW 5
QZ 5
	


	6
	Features of Fire Protection
	· Define fire resistance, and understand how it is determined.
· Identify the primary laboratory fire tests and the characteristics they assess.
· Describe research being conducted to enhance fire protection capabilities.
· Explain the ways in which smoke and fire containment are achieved.
· Describe the various types of fire protection systems.

	- Homework
- Quiz

	Chapter 6
HW 6
QZ 6
	
 

	7
	Non-Fire
Building 
Systems
	· Describe the typical sources of electrical power for buildings.
· Describe how electrical systems distribute power in a building.
· Describe the types of heating and cooling systems in a building and the role of heating, ventilating, and air conditioning (HVAC) systems in fires.
· Explain how water and sewage move in, out, and through a structure.
· Provide a description of the use of natural gas in buildings and its associated piping systems.
· Describe the two general types of elevators and how they operate.
· Explain how escalators operate and the fire hazards associate with them.
· Identify the various dangers posed by different types of refrigeration systems.
· Describe the details of medical gas piping systems and types of gases employed.
· Detail the hazards of carbon dioxide beverage systems
	- Homework
- Quiz

	Chapter 7
HW 7
QZ 7
	


	8
	Wood 
Frame Construction
	· Understand and correctly use the terminology associated with wood construction.
· Identify and describe six types of wood-frame structures classified as Type V construction.
· Identify and describe the specific fire protection differences between balloon-frame and platform-frame construction.
· Describe the construction of a platform-frame building.
· Understand how a truss is constructed and how it performs from a fire protection perspective.
· Explain the difference between firestopping and draft- stopping.
· Describe the behavior of engineered and manufactured wood products under fire attack.
· Describe the different types of sheathing, siding, and roofing materials.
	- Homework
- Quiz
- Midterm

	Chapter 8
HW 8
QZ 8
MIDTERM
DISC BD
	


	9
	Heavy Timber & Mill
Construction
	· Identify and describe the characteristics of heavy timber buildings and specific characteristics of mill construction (Type IV construction).
· Identify the dimensions of legacy heavy timber members.
· Describe why the misnomer “slow burning” is inappropriate for heavy timber buildings.
· Identify the specific hazards of these conflagration breeders.
· Identify specific problems with heavy timber and mill construction.
· Identify the dangers of concealed spaces in renovated mill buildings.
· Identify the differences between new heavy timber buildings and those built in the past.
· Describe the changes to traditional heavy timber construction with the introduction of the use of cross-laminated timber.
· Describe the hazards of vacant heavy timber buildings and structures under demolition
	- Homework
- Quiz

	Chapter 9
HW 9
QZ 9
	
 

	10
	Ordinary
Construction      
	· Understand the details of ordinary construction, including features found in modern structures of ordinary construction.
· Understand how the structural stability of a masonry wall is compromised.
· Identify specific wall and wall component problems.
· Recognize collapse indicators.
· Identify the problems associated with interior structural elements.
· Identify fire hazards associated with roofs.
· Understand fire spread through void spaces of ordinary construction.
· Explain how masonry walls and fire doors act as fire barriers.
	- Homework
- Quiz


	Chapter 10
HW 10
QZ 10
	
 

	11
	Non-Combustible
Construction
	· Understand the difference between noncombustible and fire-resistive construction.
· Identify the different types of steel building components and their characteristics.
· Describe the use of masonry, including concrete, in noncombustible buildings.
· Describe different types of steel structural systems.
· Describe the hazards of a metal deck roof fire.
· Understand the hazards of high fire loads in unprotected steel structures and ways to improve the situation.
· Describe the methods of protecting steel against fire.
	- Homework
- Quiz

	Chapter 11
HW 11
QZ 11
	
 

	12
	Fire Resistive
Construction
	· Recall the difference between noncombustible and fire-resistive construction.
· Describe different types of concrete structural systems.
· Describe the two types of prestressing.
· Describe the hazards of formwork.
· Describe methods of fireproofing steel and of ensuring a level of fire resistance in concrete.
· Describe how concrete and concrete structural elements react to fire.
	- Homework
- Quiz

	Chapter 12
HW 12
QZ 12

	
 

	13
	Firefighting 
Concerns of
Green Construction
	· Define green (sustainable) construction.
· Explain the role of green certification rating programs and green construction regulations.
· Identify and describe the four general categories of green construction.
· Identify the firefighting hazards associated with each type of green construction material or green building system
	- Homework
- Quiz

	Chapter 13
HW 13
QZ 13
	
 

	14
	Specific
Occupancy 
Related Construction
Hazards
	· Determine the unique design and construction details found in buildings based on occupancy type.
· Establish how occupancy-specific building code requirements dictate safety features.
· Identify the unique details and hazards associated with specific occupancies.
· Understand how occupancy specifics affect firefighting operations.
	- Homework
- Quiz

	Chapter 14
HW 14
QZ 14
	
 

	
15
	Collapse

	· Explain the role of situational awareness in collapse.
· Identify the indicators used to anticipate collapse.
· Identify the various types of collapses.
· Apply risk analysis to fire-ground safety.
· Identify the specific basic competencies all fire fighters should have to perform at a structural collapse.
· Explain the essential elements of the collapse of the World Trade Center twin towers on September 11, 2001.
	- Homework
- Quiz
- Essay

	Chapter 15
HW 15
QZ 15
ESSAY
	

	16
	Final Exam
	· Complete the final exam
	Final Exam
	Final Exam 
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