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PREPARATION:





	MOTIVATION:	Fire officers are responsible for the safety of their crew in their approach to combatting a structural fire.  Knowledge is the key to successful fireground operations.  By analyzing non-variable factors before, and variable factors during a structural fire, the Fire Officer will have the ability to anticipate structural collapse and take the actions necessary to protect the fire department's most valuable resource - the firefighter. 





	OBJECTIVE (SPO): 11-1					T-FOI-11-1-1





	The student will be able to list applicable codes, the indicators of structural stability and instability, and describe the actions fire officers must take to ensure firefighter safety from memory, without assistance, to a written test accuracy of 70%.





	OVERVIEW:                                    T-FOI-11-1-2





	Collapse                                     


	*  Codes


	*  Stability and Instability Indicators


	*  Preparation for Collapse


	*  After Collapse
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SESSION 11-1	COLLAPSE








SPO 11-1	The student will be able to list applicable codes, the indicators of structural stability and instability, and describe the actions fire officers must take to ensure firefighter safety from memory, without assistance, to a written test accuracy of 70%.





11-1-1	List and describe the various codes that reference fire safety that are applicable in Maryland.  (NFPA 1021, 2-11.3)


	


11-1-2	List the stability and instability indicators for various building types and the hazards of assembly, educational, and residential occupancies. (NFPA 1021, 2-10 a,b,c)





11-1-3 	Describe what steps are to be taken to prepare for a collapse.  





11-1-4 	Describe what steps are to be taken after a collapse.  
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I.	Codes (11-1-1)





	A.	Building codes regulate the 


		design and construction of buildings in a manner that safeguards the general public and are adopted by the Authority Having Jurisdiction (AHJ)


 


	B.	Building codes usually include the following





		1.	Type of construction (NFPA 220)





		2.	Function of the structure - known as occupancy





		3.	Types and quality of material





		4.	Imposed loads





		5.	Allowable stresses





		6.	Mechanical and electrical design or standards





		7.	Life safety (NFPA 101)





		8.	Fire safety/fire resistance rating





	C.	They set standards for





		1.	New construction





		2.	Major revision





		3.	Changes of occupancy





	D.	Fire prevention code





		1.	Adopted by local jurisdiction whole or partially





		2.	Can be tailored for jurisdiction





		3.	Are a maintenance standard





		4.	Must comply with state fire laws of Maryland which list the adopted code and it's limitation, application, and scope





	E.	Model codes - examples





		1.	Uniform Building Code (UBC) - published by the International Conference of Building Officials (ICBO) 





		2.	The Southern Standard Building Code - published by Southern Building Code Congress (SBCC)





		3.	The National Building Code which is recommended by the American Insurance Association (AIA)





		4.	The National Basic Code - published by Building Officials and Code Administrators International (BOCA)





	F.	Model codes are designed to work with and reference other standards - examples





		1.	NFPA 101 - Life Safety Code





		2.	NFPA 70 - National Electric Code





		3.	NFPA 10 - Fire Extinguisher





		4.	NFPA 13 - Sprinkler Systems





		5.	AISC - American Institute of Steel Construction





		6.	ACI - American Concrete Institute





		7.	ASTM - American Society for Testing and Material





		8.	Others referenced by the main code 


II.	Stability and Instability Indicators (11-1-2)





   	A. Stability indicator/factors


	


		1.	Time of construction:


		


			a. 1900 thru 1940 - the theory of mass construction era





			b. World War II era - the era of 


				mass reduction 





			c. Post-war era - the theory of open space design


	


		2.  Types of construction:





			a. Type I-Fire resistive





			b. Type II-Noncombustible





			c. Type III-Ordinary





			d. Type IV-Heavy timber





			e. Type V-Wood construction





			f. Other construction types





		3.	Occupancy





			a.	Types





				1)	Assembly





				2)	Business





				3)	Educational





				4)	High-hazard





				5)	Industrial





				6)	Institutional





				7)	Mercantile





				8)	Residential





				9)	Storage





			b.	They relate to the building types according to the code (NFPA 220)





			c.	Hazards


	


		4. Material





			a. Types 





				1) Wood





				2) Steel





				3) Concrete


		


				4) Lightweight material


	


			b. Construction practices





				1)  How the materials were      	assembled





				2)  Quality of the material





		5. Safety and fire protection equipment





			a. Sprinklers





			b. Smoke detectors





			c. Standpipe systems





			d. HVAC systems


		


			e. Door closures





	B. Instability indicator/factors





		1. Collapse indicators





		2. Plane (area) of weakness





			a. Door and windows





			b. Pipe chases





			c. Electrical passages/chases





			d. Renovation/alteration





			e. Elevator shaft/HVAC opening





		3. Fire effects on structural elements    


			a.	How long has it been burning? 





			b.	What is it doing to the building  material? 





		4. Construction practices





			a. Form work on concrete building





			b. Curing of material





			c. Lack of connection/connectors





			d. Lack of functional protection 


		   		systems





			e. Stocking of material





			f. Welding/burning operations





			g.	Alteration/modification of the building





		5. Weather


		


			a. Snow





			b. Ice





			c. High wind


	


			d. Rain


		


			e. Hurricane





		6. Loading condition





			a.	Eccentric load condition





			b.	Vertical and horizontal cantilever�
T-FOI-11-1-3























T-FOI-11-1-4
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BOCA 


Basic/National Fire Prevention Code





T-FOI-11-1-8





Model code used depends on jurisdiction.  The state code (BOCA), as of October 1993, applies as a base but can be supplemented














Check jurisdiction for code adopted - new BOCA published every three years, but may not have been adopted by jurisdiction
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Prevailing structural components will determine type of construction 
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Prevailing type of occupancy will determine type
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Heating, ventilation, air conditioning





T-FOI-11-1-15


See FFII sec.15-1
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III. Preparation for Collapse (11-1-3)





	A. Establish a collapse zone


		


	B. Keep command advised of structural and 	 	   fire conditions





	C. If the fire does not darken down in a 


	   reasonable time prepare to abandon the 


		interior attack 





	NOTE:  Tactics that are not succeeding should be changed; don't hesitate 


	


		1. Remember time to failure of 


		   lightweight building material





		2. Steel elongation and failure





	D. Safe means of egress





	 E. Evacuation notification signal/system 





	F. Assembly point�
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T-FOI-11-1-23














Lightweight could be suspect to collapse upon arrival











Could be as soon as 5 minutes at 800°
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IV. After Collapse (11-1-4)





	A. Immediate accounting of all personnel





		1. Each officer shall make a visual and             verbal contact with each member of               his/her crew





		2. Report crew integrity to IC





	B. Determine the area, type, and extent of          collapse





	C. Review the command chart to establish


		where/which personnel were operating in the area





	D. Establish a staging area





		1.  Keep all non-essential personnel in this area





		2.	Put all needed equipment in         staging area





	E. Call for special equipment/personnel





		1.	Collapse team





		2.	Trench team





		3.	Confined space team





		4.	Crane or special machinery





		5.	Lumber





		6.	Engineer





		7.	Additional staffing





	F. Delay immediate re-entry 





		1.	Determine stability





		2.	Attempt to locate trapped personnel





		3.	Do not shut down hose lines





		4.	Plan next action





		5.	Beware of secondary collapse





		6.	You run the operation; don't let the  operation run you





	G. Utilities controls





		1.  Gas company





		2.  Electric company





		3.  Water department





		4.  Any other agency





	H. Maintain radio discipline


		


		1.	No unnecessary radio usage





		2.	Move to another channel





	I. Maintain an incident log





	J. Post incident analysis�
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Reasons why, covered in OHT
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SUMMARY


                                                                  





	REVIEW:								   T-FOI-11-1-36





	Collapse


	*  Codes


	*  Stability and Instability Indicators


	*  Preparation for Collapse


	*  After Collapse








	REMOTIVATION:





	Knowledge is the key to successful fireground operations.  By analyzing non-variable factors before and variable factors during a structure fire the fire officer will have the ability to anticipate collapse and take the actions necessary to protect firefighters and equipment.  Action plans should be developed to mitigate the spread of fire after collapse.





	ASSIGNMENT:





=================================================================





	EVALUATION:





	Collect, grade, and/or discuss homework from session 10.
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