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Building Construction and Equipment





960529LP.201					INTRODUCTION					Time:  5 min.





ATTENTION:	Fire loss statistics are always increasing.  Is this due to the type of construction and 				existing deficiencies in construction methods or materials?  Is there such a thing as fire 				proof construction? 



REVIEW:		In Block I we discussed fire prevention administration.  We will now focus our attention 		on the knowledge we need to conduct field inspections.



OVERVIEW:		Now we are going to consider factors affecting facility design such as type of 			construction,  construction components, heating, ventilation, air conditioning, and 		building service equipment, and emergency access requirements.   



MOTIVATION:	By understanding building construction principles and the operation of building 			equipment you will able to perform as an excellent fire prevention specialist.  This unit 		will be a building block towards that goal.  This information will also help you become a 	more proficient fire fighter.



TRANSITION:	Let's begin today's lesson.





							BODY					Time: 21 hr. 50 min.





PRESENTATION: 

�

1.	Building Construction and Equipment  (IAW NFPA 1031, meeting compliance as defined 	n shaded boxes below)

�

Para. 3-3.5*: Classify the type of construction for an addition or remodeling project, given field observations or a description of the project and the materials being used, so that the construction type is classified and recorded in accordance with the applicable codes and standards and the policies of th agency being represented.



�

Para. 3-3.5.1: Prerequisite Knowledge:  Types of construction classification, rated construction components, typical building construction methods and materials.



	

�Para. 3-3.8:  Estimate the fire growth potential in a building or space, given field observations, so that contents and construction elements can be evaluated for compliance with applicable codes and standards.

�

Para. 3-3.8.1: Prerequisite Knowledge:  Flame spread and smoke ratings of contents, interior finishes, decorations, decorative materials, and furnishings; construction assemblies or devices; building construction components installed for fire-related purposes including but not limited to fire doors, fire stops, draft curtains, fire walls, smoke vents, chimneys, flues, and rated ceilings; classes of roof covering; test methods and markings or labeling; special building construction features including but not limited to projection booths, stages, proscenium openings, and flammable liquid storage rooms.

�

Para. 3-3.14:  Verify code compliance of heating, ventilation, and air conditioning and other building serivce equipment and operations, given field observations, so that the systems and other equipment are maintained in accordance with applicable codes and standards and all deficiencies are discovered, noted, and communicated in accordance with the policies of the agency being represented.

�

Para. 3-3.14.1: Prerequisite Knowledge:  Types, installation, maintenance, and use of building service equipment; installation of kitchen cooking equipment, including hoods and ducts.

�

Para. 3-3.10:  Verify emergency access for a site, given field observations, so that all access points are discovered and all deficiencies are identified and communicated in accordance with the policies of the agency being represented.



�

Para. 3-3.10.1: Prerequisite Knowledge:  Emergency access and accessibility requirements.



	Main Points

	and their Subpoints:	MP#1 -  Building Construction and Equipment

					--  Building Design and Use   

					--  Building Changes and Modifications

					--  Definition of Loads            

					--  Imposition of Loads             

					--  Applying Forces to Materials

					--  Structural Elements       

					--  Types of Construction              

					--  Modification Projects      

					--  Construction Levels

					--  Seperation Between Buildings

					--  Testing of Construction Assemblies

					--  Components installed for Fire-related Purposes

					--  Types of Building Service Equipment

					--  Exhaust Systems

					--  Smoke and Heat Vents

					--  Cooking Equipment

				 	--  HVAC Systems

					--  Emergency Access and Accessibility Requirements

	References:		--  Building Construction for the Fire Service,3rd Edition

				--  Uniform Building Code, Dated - 1994				

				--  MIL-HDBK 1008B, Dated - 940115 

				--  MIL-HDBK 1190, Dated - 

				--  Fire Protection Handbook - 17th Edition

				--  IFSTA Inspection Manual, 5th Edition

				--  NFPA 220, Dated - 950811

				--  NFPA 101, Dated - 970207

				--  NFPA 251, Dated - 950811

				--  NFPA 252, Dated - 950207

				--  NFPA 80, Dated - 950811

				--  NFPA 204M, Dated - 910208

				--  NFPA 211, Dated - 960809

				--  NFPA 91, Dated - 950207

				--  NFPA 96, Dated - 940211

				--  NFPA 90A, Dated - 960809

				--  NFPA 90B, Dated - 960809

				--  NFPA 72, Dated - 960809 

				--  NFPA 241, Dated - 960809



	a.	Without reference, classify the type of construction for a building modification project with at least 80% accuracy.



	b.	Without reference, identify the building construction components installed for fire-related purposes with at least 80% accuracy.



	c.	Without reference, identify the types, installation, maintenance, and use of building service equipment with at least 80% accuracy.



	d.	Given field observations, verify code compliance of heating, ventilation and air conditioning  and other building service equipment with at least 80% accuracy.



	e.	Given field observation,  verify emergency access requirements with at least 80% accuracy.



		(1)	Buildings are designed with a given use in mind, and load requirements are set forth 	in the applicable building codes.



		(2)	When the use of a building changes, or when the 	building undergoes a significant 	modification, the design of the building should be reviewed to determine whether 	the structure should be strengthened for the anticipated load for the new occupancy.



		(3)	Definitions of Loads 	(Building Construction for the Fire Service (BCFS) ,  Pgs. 16 - 26)



			(a)	Dead load:  weight of the building itself and any equipment permanently attached 			or built in ("self-weight").



			(b)	Added dead load: anything permanently attached for which the building was not originally designed (increasing the dead load during an alteration , i.e. an air conditioner unit or suspended ceiling).

				

			(c)	Live load: any loads other than a dead loads, including environmental loads (i.e. 			contents or people).



			(d)	Added live load:  excessive accumulation of elements (i.e. water, snow, or ice)



			(e)	Impact load:  loads delivered in a short time; in motion when applied (i.e. an 					object dropping to the floor)



			(f)	Static load:  loads applied slowly and remain constant (i.e. a heavy safe is a live, 					static load)



			(g)	Repeated load:  loads applied intermittently (i.e. a moving fork-lift applies 					repeated loads to floor joist)



			(h)	Wind load:  force applied to a building by the wind



			(i)	Concentrated load:  heavy loads located at one point in a building (i.e. a steel 					beam resting on a masonry wall, a safe)



			(j)	Distributed load:  a load that is dispersed uniformly over a surface



		(4)	Imposition of loads means the manner in which loads are imposed on the structure  

			(BCFS,  Pg. 26)



			(a)	Axial load:  a force that passes through the centroid (center of mass) of the 					section under consideration (straight and true;  evenly applied to the bearing 					structure).



			(b)	Eccentric load:  a force that is perpendicular to the plane of the section but does not pass through the center of the section, thus bending the supporting members  (straight and true but concentrated to one side of the supporting wall or column).



			(c)	Torsional load:  forces that are offset from the shear center of the section under consideration  (twisting loads such as those caused by a tornado).



			(d)	The undesigned shifting of the loading from axial to eccentric, or from axial or 					eccentric to torsional, may cause collapse.  Pre-fire plans should consider possible 				load changes during fire conditions. (BCFS,  Pg. 29)



		(5)	Applying forces to materials:   (BCFS,  Pg. 45)



			(a)	Compressive forces push the mass of materials together - the deformation takes the form of shortening (compression).



			(b)	Tensile forces tend to pull the material apart - the deformation takes the place of elongation (tension).



			(c)	Shear forces tend to cause materials to slide past one another.



			(d)	If there is no deformation, there is no load.



		(6)	Structural Elements  (BCFS,  Pg. 52)



			(a)	Buildings are made up of structural elements, such as beams, columns, arches, and walls, which differ in how they carry the load and transfer it to the next element.   (BCFS,  Pg. 52)



			(b)	All loads generated within a structure or received from any source are transmitted from the point received to the earth through the various structural elements.



			(c)	Beams:  receive loads, turn them laterally, divide them, and deliver them to points of support.



				1	Loaded beams deflect/bend downward



				2	Load carrying capacity increases as the depth increases  (BCFS,  Pg. 53)



				3	Simple beam:  supported at two points near its ends



				4	Continuous beam:  supported at three or more points



				5	Cantilever beam:  supported rigidly at only one end (projects out over a support point)



				6	Suspended beam:  a simple beam, with one or both ends suspended on a tension member such as a chain, cable or rod, i.e., theater marquee



				7	Transfer beam:  moves loads laterally when it is not convenient to arrange columns one above the other.



				8	Joist:  a wooden beam



				9	Steel joist or bar joist:  a lightweight steel truss joist



				10	Girder:  any beam, of any material, which supports other beams



				11	Spandrel girder:  a beam which carries the load on the exterior of a framed building between the top of one window and the bottom of the window above



				12	Lintel:  a beam which spans an opening in a masonry/wood frame wall

					(BCFS, Pg. 56, 148)  (FPH, Pg. 6-19)



				13	Header:  a beam placed between two long beams that supports the ends of the tailpieces (in wood framing this equates to a spandrel girder in steel/masonry  construction)  (FPH, Pg. 6-27)



					(	Tailpieces:  a beam tailed into a wall [tailed - to set one end of 							(beam, board, or brick) into a wall]  (Webster’s II Dictionary)



			(d)	Columns:  structural members which transmit a compressive force along a straight path in the direction of the member



			(e)	Truss:  a framed structure consisting of a triangle or group of triangles arranged in a single plane (BCFS,  Pg. 518) 



				1	Most often used as beams



				2	Advantages



				a	Lighter in weight than solid construction, thus reducing the weight of supporting walls or columns



					b	Provide long clear spans



					c	May be delivered prefabricated



				3	Disadvantages



					a	All parts and connections of a truss are vital to its stability; the failure of one element of a truss may cause the entire truss to fail



					b	The failure of one truss can have serious impacts on other parts of the structure, i.e., undesigned torsional loads on other trusses, etc.  (BCFS, Pg. 522)



			(f)	Walls:  transmit to the ground the compressive forces applied along the top or received at any point on the wall.  Walls are classified in two main divisions:



				1	Load-bearing walls - carry some part of the structure in addition to its own weight (usually the long walls or those parallel to the roof)



				2	Non-load-bearing walls - support only their own weight



			(g)	Walls can be further broken down as:



				1	Cross wall:  any wall at right angles to any other wall  (BCFS, Pg. 68)



				2	Veneer wall:  a single vertical thickness of masonry designed to improve the exterior appearance of the building; metal ties are used for stability. 



				3	Composite wall:  composed of two or more masonry materials that react together under load.  (BCFS, Pg. 68)



				4	Panel wall/Curtain wall:  non-load bearing enclosing wall on framed buildings.  (BCFS, Pg. 69)



					a	Panel walls are one story in height.



					b	Curtain walls are more than one story.



				5	Party wall:  bearing wall common to two structures (BCFS, Pg. 69)



				6	Fire wall:  able to stop a fire with little or no assistance from fire-fighting forces. (BCFS, Pg. 69)



					a	All penetrations of the fire wall should be equal to the fire resistance of the wall.



					b	Openings should be protected with properly rated fire doors.



				7	Partition wall:  non-load-bearing wall that subdivides areas of a floor.  (BCFS, Pg. 69)



				8	Cavity wall:  a wall of two parallel wythes (a single vertical thickness of masonry) with an air space between them; connected by metal ties.



				9	Hollow wall:  a wall of two parallel wythes with an air space between them; not connected with metal ties.



			(h)	Walls can be braced or stiffened by several means.  (BCFS, Pg. 72)



				1	Buttresses:  masonry structures built on the outside surface of the wall (to allow for open interior).



				2	Pilasters:  masonry columns built on the inside surface of the wall.



				3	Wall columns:  columns of steel, reinforced concrete, or solid masonry in a block concentrated loads such as main girders are applied to the wall directly above the wall column. 



			(i)	Roof framing:  supports vertical loads and distributes them to walls or columns.

  				(Fire Protection Handbook (FPH) Pg. 6-30)



				1	Steel or wood joists or trusses may be used to support the roof covering



				2	May be flat, pitched or curved



		3	Roof decks may be made of materials such as plywood, concrete, or steel



			(j)	Roof coverings:  can protect buildings from exposure fires, and reduce the spread of fire from one building to another.  (FPH. pg. 6-31)  Also see MIL HDBK 1008B, 2.9, Pg.  11. 



				1	Fire retardant roof coverings



					a	Class A coverings:  roof coverings that are effective against severe fire exposure.  Possesses the best fire retardant properties.

						(FPH, Pg. 6-31)



					b	Class B coverings:  roof coverings that are effective against moderate fire exposure.  (FPH, Pg. 6-31)



					c	Class C coverings:  roof coverings that are effective against light fire exposure.  (FPH, Pg. 6-31)



				2	Built-up coverings:  consists of several layers of materials applied to the roof deck (i.e. tar and gravel roof).

					(Figure 6-3FF, FPH, Pg. 6-32)



				3	Prepared coverings:  include fire retardant shingles and sheet coverings applied to roof coverings capable of receiving nails and permit draining.  (Figure 6-3GG)



				4	Roof covering test methods:  NFPA 256, Methods of Fire Tests of Roof Coverings describes the appropriate procedures.  When all the listed roof covering tests have been completed, roof coverings are classified based upon the test results. 

					(IFSTA Inspection, Pg. 71)



					a	Intermittent flame exposure test.



						1	A gas flame of a specified temperature and is applied to the test deck in an on and off fashion.



						2	Roof covering is observed to determine.



							a	If sustained flaming occurs on underside of roof deck.



							b	If flaming brands are produced.



							c	If portions of test samples are displaced.



							d	If portions of the roof deck are exposed and fall away.



					b	Spread of flame test.



						1	Gas flame is continuously applied for 10 minutes to Class A and Class B covering, and for 4 minutes to Class C test decks



						2	Observations made to determine the distance to which flame spreads



						3	If flaming or glowing brands are produced



						4	If portions of the test sample are displaced



					c	Burning brand test



						1	Used to determine whether burning brands are likely to ignite roofing materials



						2	Wood brands are ignited and attached to test decks and continued until all brands are totally consumed.



						3	Roof covering is observed to determine



							a	If sustained flaming occurs on underside of roof deck



							b	If flaming or glowing brands are produced



							c	If any part of test sample is displaced



							d	If any part of the roof deck is exposed or falls away



					d	Flying brand test



						1	Flame is applied to the roof covering for a specified time with a 12-mph air current



						2	Observations made to see if flying brands will develop



					e	Rain test



						1	Used to determine if the fire retardant abilities of the roof are adversely affected by rain.



						2	Test decks are exposed to 12 one-week cycles of 96 hours of water application and 72 hours drying time.



						3	When test is complete, the intermittent flame test, burning brand test, and flying brand test are repeated.



			(k)	Floor/Ceiling assemblies



				1	Ceilings act as a barrier to protect the structural framing above it and are important in the performance of the fire-resistive floor/ceiling assembly.

					(FPH, Pg. 6-29)



				2	Combustible ceilings or ceilings that do not remain in place when subjected to the pressures and temperatures of a fire do not provide a significant degree of protection. (FPH, Pg. 6-29)



				3	It is important to note that the membrane ceiling is one part of the floor/ceiling assembly.  The entire assembly, acting together, provides the designated fire resistance. The ceiling itself has no fire resistance.



				4	Ceilings may be applied directly to, or they may be suspended from, the underside of the floor framing.



					a	Membrane ceilings use gypsum plaster and lath (older homes), mineral tile acoustical panels attached directly to the floor framing.



					b	Suspended ceilings may consist of a lay-in system in which the ceiling panels are supported by an exposed metal grid, or traditional lath and plaster or permanently secured gypsum wallboard.



			(l)	Foundations:  Ultimately, all loads are delivered to the ground through the foundation. (BCFS, Pg. 79)



				1	The nature of the ground and the weight of the structure determines the foundation.



				2	Foundations can range from simple footings to grade beams or a foundation under the entire wall to foundations which literally float the building on poor soil.



		(7)	Types of construction:  MIL HDBK 1008B references the Uniform Building Code (UBC) for types of construction. An NFPA/UBC equivalency chart is located on pg. 61 of MIL HDBK 1008B. 



			(a)	There are FIVE basic construction types, designated by Roman Numerals:  Type I, Type II, Type III, Type IV and Type V.

				(UBC, Chapter 6, Types of Construction and UBC, Chapters 18-22: 1994 Edition)



				1	The Arabic number following each basic Type designate the fire resistance rating requirements for certain structural elements as follows:



				2	First Arabic Number - Exterior bearing walls



				3	Second Arabic Number - columns, beams, girders, trusses, arches, supporting bearing walls, columns, or loads for more than one floor



				4	Third Arabic Number - Floor Construction



			(b)	Type I (443 - 332) Fire-Resistive (F.R.) Buildings:  the structural elements shall be of steel, iron, concrete or masonry.  Walls and permanent partitions shall be of noncombustible fire-resistive construction except that permanent non-bearing partitions of one-hour or two-hour fire-resistive construction, which are not part of a shaft enclosure, may have fire-retardant-treated wood within the assembly.  (UBC, Para. 602.1)



			(c)	Type II Buildings:  Include Type II (FR),  Type II (1 hr), and Type II (N).  (UBC, Para. 603.1)



				1	Type II (222) Fire Resistive (FR): same requirements as Type I



				2	Type II (111) (1 hr):  structural elements shall be noncombustible materials, shall have noncombustible construction and one hour fire resistive throughout except that permanent non-bearing partitions may use fire-retardant-treated wood within the assembly, provided fire-resistive requirements are maintained.  



				3	Type II (000) Noncombustible (N):  structural elements shall be noncombustible materials.  Walls and permanent partitions shall be of noncombustible materials. Floor construction shall be of noncombustible material, provided, however, that a wood surface or finish may be applied over such noncombustible material.



			(d)	Type III (211 - 200) Buildings:  include Type III (1hr), and Type III (N)

				(UBC, Para. 604.1)



				1	Type III (211) (1 hr):  shall be of one-hour fire resistive construction throughout



				2	Type III (200) (N):  structural elements may be of any materials permitted by the UBC



			(e)	Type IV (2HH) Buildings:  (Heavy Timber) structural elements may be of any materials permitted by the UBC.  Construction shall conform to section 605.6 (dimensions for wood) except that permanent partitions and members of the structural frame may be of other materials, provided they have a fire resistance of not less than one hour. Examples include:



Note: “H” indicates Heavy Timber Members.



				1	Columns:  8 x 8 (supporting floor loads shall not be less than 8” in any dimension, supporting roof loads only shall be not less than 6” in the smallest dimension and not less than 8” in depth).

					(NFPA 220, Para. 3-4.2)

  

				2	Beams and Girders:  6 x 10 (supporting floor loads shall be not less than 6” in width and not less than 10” in depth; roof framing, supporting roof loads only, shall be not less than 4” in width and not less than 6” in depth). (NFPA 220, Para. 3-4.3)



			(f)	Type V (111 - 000) Buildings:     include Type V (1 hour) and Type V (N)



				1	Type V (111) (1 hr):  may be of any material allowed in the UBC but shall be of one-hour fire resistive construction throughout.



				2	Type V (000) (N):  may be of any materials allowed in the UBC.



		(8)	Modification projects are classified in the same way.



			(a)	Any building which does not entirely conform to a type of construction shall be 			classified into a type having an equal or lesser degree of fire resistance

				(UBC, Para. 601.1).

 

			(b)	A building or portion thereof shall not be required to conform to the details of a type of construction higher than the type, which meets the minimum requirements based on occupancy.  Certain features of such buildings can actually conform to a higher type of construction. (UBC, Para. 601.1).



			(c)	When a building contains more than one type of construction, the area of the entire building shall not exceed the least area permitted for the type of construction involved. (UBC, Para. 601.2). 



			(d)	Each portion of a building separated by one or more area separation walls may be considered a separate building for purpose of classification of types of construction.  

				(UBC, Para. 601.2 - Exception)



			(d)	Additions, which are an extension or increase in floor area or height of a building or structure, shall conform to the provisions for new construction by (NFPA 101, Para. 1-4.5)



			(e)	Modernization and renovation:  Any alteration or any installation of new equipment shall be accomplished as nearly as practical with the requirements for new construction.  In no case shall the resulting life safety features be less than those required for existing buildings.

				(NFPA 101, Para. 1-4.6). 



		(9)	Construction levels. (MIL-HDBK-1190, Facility and Planning Guide, Pg. 1-2)



			(a)	Permanent Construction:  Buildings and facilities designed and constructed to serve a life expectancy of more than 25 years, should be energy efficient, and should have finishes, materials, and systems selected for low maintenance and low life cycle cost.



			(b)	Semipermanent Construction:  Buildings and facilities designed and constructed to serve a life expectancy of more than five years but less than 25 years, should be energy efficient, and should have finishes, materials, and systems selected for a moderate degree of maintenance using the life cycle approach.



			(c)	Temporary Construction:  Buildings and facilities designed and constructed to serve a life expectancy of five years or less using low cost construction, and with finishes, materials, and systems selected with maintenance factors being a secondary consideration.



			(d)	Mobilization and Emergency Construction:  Buildings and facilities designed and constructed to serve a specific mobilization or emergency requirement.  Buildings should be austere (simple) to minimize construction time and maximize conservation of critical materials.  Maintenance factors and longevity should be secondary consideration.



			(e)	Protective Construction:  Construction that reduces the vulnerability to attack on forces and missions.  (MIL HDBK - 1190, Pg. 7-1). 



		(10)	Separation Between Buildings:  Use the UBC,  Sections 504, 505, 506 to determine required separation distances between buildings.  These distances are contingent upon the fire resistance rating of the exterior walls, and the occupancy classification of the structure.



		(11)	Testing of Construction Assemblies:  Reference NFPA 251,  Fire Tests of Building Construction and Materials.



			(a)	Fire resistance ratings form the basis for which types of building construction are recognized in the building codes.



			(b)	Fire resistance ratings of materials are determined by fire test procedures simulating fire conditions using the standard time-temperature curve.  (temperature rises to 1,000 degrees in 5 minutes, to 1,700 degrees in one hour, etc.)



			(c)	Ratings are given for assemblies of structural elements such as floors, floor-ceiling assemblies, columns, walls, and partitions.



			(d)	The rating is the period of time the assembly will perform satisfactorily when exposed to this standard test fire (i.e., 15 minutes, 45 minutes, 2 hours).  Although the assembly may fail at any time.



			(e)	Failure of the assembly is determined by one of the listed criteria.



				1	Failure to support the load



				2	Passage of flame through the assembly



				3	Excessive increase in temperature on the unexposed side of an assembly.



			(f)	The standard test is based on a laboratory index of performance.  Not all field conditions can be duplicated.  Field performance may deviate from laboratory results in the quality of craftsmanship and maintenance. 



INTERIM SUMMARY 



		(12)	Building construction components installed for fire related purposes.



			(a)	Fire Walls.  (IFSTA Inspection Manual,  Pg. 75)



				1	Designed for a specified degree of fire resistance designed to prevent the spread of fire within a structure or between two structures.



				2	Fire walls should extend from the foundation through the combustible roof to prevent flame spread on the roof covering.  This is accomplished by a parapet on top of the fire wall.



				3	No combustible construction is permitted  to penetrate these walls.



				4	Must be self-supporting in order to maintain stability during a collapse on either side.



				5	Walls must be checked for proper fire resistivity.



				6	Walls should be checked for cracks, crumbling bricks, rotten mortar joints, sealed holes for utility extensions,  if ducts penetrate walls proper fire dampers must be in place within the duct.



				7	Evaluate the processes in the building to determine if there is a possibility of a flash fire or explosion that could destroy or damage the wall.



			(b)	Fire Partitions.

				(IFSTA Inspection Manual, Pg. 76)



				1	Fire partitions usually have a smaller degree of fire resistivity than a fire wall.



				2	Partitions extend from one floor to the underside of the floor above or to the underside of a fire-rated ceiling assembly.



				3	Built with noncombustible or protected combustible materials and supported by structural members having a fire-resistance rating equal to or greater than the partition.



			(c)	Fire Door Assemblies.  Tested under NFPA 252, Fire Tests of Door Assemblies. 

				(IFSTA Inspection Manual,  Pg. 76)



				1	Types of tests



					a	Fire endurance test



					b	Hose stream test



					c	Acceptable criteria requires the door remain in the opening throughout both the fire endurance test and the hose stream test.

					

				2	Includes the rated door, frame, hardware, and other accessories.



				3	Methods of operation



					a	Self-closing



					b	Automatic-closing



					c	Power operated



						1	Electronic closing devices close doors upon activation of an alarm.



						2	Closing mechanisms must be smoke detector activated if they are designed to protect people.



				4	Standard fire doors can be horizontal or vertical sliding, single or double swinging, or overhead rolling.



				5	Doors must be examined to determine if they are defective, inoperative, or blocked open.  Any condition rendering the door ineffective makes the wall ineffective.



				6	Doors must also be checked for labels or classification marks.  They may be metal, paper, plastic, or stamped or die cast into the door.  They are generally located on the edge of the door, most commonly on the hinged edge.  Some may be attached on the top edge.



				7	Maintenance of fire doors includes always insuring; a clear path of travel, no paint on fusible links and/or rollers, Underwriters Laboratories (UL) listed or Factory Mutual (FM) approved for the specific use. 



				8	Doors are installed and maintained in accordance with NFPA 80, Fire Doors and Windows.



				9	Classifications of Openings.

					(Std. 80, Pg. 69, Para. E-3)

					(Std. 101, Pg. 144, Para. 6-2.3.5)



					a	Class A - openings in fire walls and walls that divide a building into fire areas.



					b	Class B - openings in enclosures of vertical communications and in 2-hour rated partitions providing horizontal fire separations.



					c	Class C - openings in walls or partitions between rooms and corridors having a fire resistance rating of 1 hour or less.



					d	Class D - openings in exterior walls subject to severe fire exposure from outside the building.



					e	Class E - openings in exterior walls subject to moderate or light fire exposure from outside of buildings.



				10	Classification of Fire Doors

					(FPH, Pg. 6-86)



					a	Three hour - opening in walls separating buildings or dividing a building into different fire areas.



					b	One and one-half hour - openings in 2-hour enclosures of vertical openings in buildings are protected by 1 1/2-hour doors.  Also used in walls with a 2-hour rating (to enclose hazardous areas).



					c	One hour - openings in 1-hour enclosures of vertical openings in buildings such as stairs and shafts.



			(d)	Draft Curtains/Curtain boards.

				(NFPA 204M,  Smoke and Heat Venting, Chapter 3)  



				1	Curtain boards are important for prompt and positive activation of the vents because they bank up heat in the curtained area.

					(NFPA 204M, Para. 3-1.1)



				2	They serve to limit the spread of heat and smoke beneath the ceiling during design duration of the venting system. (NFPA 204M, Para. 3-1.2)



				3	They should be constructed of a substantial noncombustible material that will resist the passage of smoke. (NFPA 204M, Para. 3-2)



				4	Curtain boards should extend to a depth of not less than 20 percent of the ceiling height.  (NFPA 204M, Para. 3-3.1)



				5	Around special hazards, the curtain should extend down to within approximately 10 ft. from the floor. (NFPA 204M, Para. 3-3.2)



				6	The distance between curtains should not exceed 8 times the ceiling height to ensure that vents remote from the fire within the curtained compartment will be effective. (NFPA 204M, Para. 3-4.1)



				7	Smaller curtained areas may be desirable where occupancies are particularly vulnerable to damage

					See code for references... (NFPA 204M, Para. 3-4.2)



			(e)	Chimneys



				1	Reference is NFPA 211, Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances, 1992.



				2	Chimneys are classified into three major types:  Factory built, Masonry, and Metal. (FPH, Pg. 2-74)



				3	Definitions:



					a	Chimney:  one or more passageways, vertical or nearly so, for conveying flue gases to the outside atmosphere.



					b	Factory built chimney:  a chimney composed of listed factory built components assembled IAW the terms of listing to form a completed chimney.



					c	Masonry Chimney:  a field constructed chimney of solid masonry units, brick, stones, etc., built IAW applicable building code requirements.



					d	Metal Chimney:  a field constructed chimney of metal made IAW applicable building code requirements.



					e	Flue:  the general term for a passage through which flue gases pass from the combustion chamber to the outer air.    



				4	Factory Built Chimneys (NFPA 211, Chapter 2)



					a	Permitted to be used for exhaust systems and ducting from hoods, industrial ovens, furnaces, process equipment, and process equipment of any temperature classification provided the system is engineered so that gas temperatures and pressures do not exceed the applicable limit for the type chimney.

						(NFPA 211, Para. 2-2)

						(FPH, Pg. 2-74)



					b	If located in buildings requiring the protection of vertical openings, the same requirements for enclosures and building height apply.



					c	Installation shall be IAW the listing and manufacturer's instructions. (NFPA 211, Para. 2-1.1)





				5	Masonry Chimneys (NFPA 211, Chapter 3)



					a	Shall be supported on properly designed foundations.  (See code for detailed reference...) (NFPA 211, Para. 3-1.1)



					b	Clean out openings or a means for cleaning shall be provided in ALL chimney flues. (NFPA 211, Para. 3-1.4)



					c	All spaces between chimneys and floors and ceilings through which chimneys pass shall remain fully open but shall be fire stopped with non-combustible material.

						(NFPA 211, Para. 3-1.5)



					d	Masonry chimneys shall be proved tight by a smoke test after erection and before use. (NFPA 211, Para. 3-1.6)



					e	Chimneys shall not support any structural load other than their own weight unless designed to act as a supporting member.

						(NFPA 211, Para. 3-1.7)



					f	Masonry chimneys shall be lined.  (NFPA 211, Para. 3-2.2)



					g	Clearances from combustibles must be maintained IAW NFPA 211. (NFPA 211, Para. 3-3.1)



				6	Metal Chimneys (Smokestacks) (NFPA 211, Chapter 4)



					a	Metal chimneys shall be constructed of steel or cast iron and good engineering practices should be used. (NFPA 211, Para. 4-1.2, 4-1.3)



					b	They require properly designed foundations. (NFPA 211, Para. 4-1.6) 



					c	Clearances and construction of metal chimneys for different uses should be referenced IAW NFPA 211, Chapter 4.



					d	Single-wall metal chimneys or unlisted metal chimneys shall not be used inside or outside of one- and two- family dwellings.

						(NFPA 211, Para. 4-1.1)





				7	Spark Arrestor



					a	Where required at the termination of chimneys, shall be designed to prevent the entry of rain, snow, and animals including birds.

						(NFPA 211, 1-11.1)



					b	The arrestor screen shall have heat and corrosion resistive steel and shall prevent the passage of spheres larger than ½ inch, and allow for the passage of spheres less than 3/8 inch in diameter.

						(NFPA 211, Para. 1-11.3)



			(f)	Fire Stops



				1	Prevents or limits fire spread in hollow walls or floors, above suspended ceilings, in penetrations for plumbing or electrical installations, or cocklofts and crawl spaces.



				2	Most common form in wood frame construction involves 2 inch thick wood, placed in walls, partitions, and ceilings between the studs at each floor level and at the upper end of the stud channel in the attic.



				3	Other applications include the use of noncombustible material that does not break down due to heat of fire and smoke.  One accepted method involves using fire resistant, silicone elastomer insulation.  It is applied as a foam and hardens to seal the opening.

INTERIM SUMMARY



		(13)	Types of Building Service Equipment



			(a)	Exhaust systems



			(b)	Smoke and heat vents



			(c)	Cooking Equipment

 

			(d)	Heating, Ventilating, and Air Conditioning (HVAC) systems



		(14)	Exhaust Systems



			(a)	Reference is NFPA 91, Standard for Exhaust Systems for Air Conveying of Materials (1995)



			(b)	Exhaust system:  An air conveying system used for moving materials from the source to the point of termination.  (NFPA 91, Para. 1-5)



			(c)	Used to remove smoke, fumes, and/or dusts from industrial/commercial activities and processes.  If these materials were allowed to accumulate it could result in an explosion from vapor-air mixtures, a flash fire due to accumulations of lint or other combustibles, and generally poor housekeeping conditions which is conductive to fires. 



			(d)	Design and Construction  (NFPA 91, Chapter 2)



				1	The design of any exhaust system shall consider the physical and chemical properties and hazard characteristics of the materials being conveyed.

					(NFPA 91, Para. 2-1.1)



				2	Incompatible materials shall not be conveyed in the same system.

					(NFPA 91, Para. 2-1.3*)



				3	Ducts designed to air convey materials shall be round, oval, or rectangular.

					(NFPA 91, Para. 2-1.5)



				4	Fire dampers shall not be installed in exhaust systems.

					(NFPA 91, Para. 2-1.6: see exceptions (a thru d))



				5	Duct material shall be noncombustible or limited combustible.

					(NFPA 91, Para. 2-2.1)



				6	Laps in duct construction shall be in the direction of airflow.

					(NFPA 91, Para. 2-2.4)



				7	Ducts shall be self-contained. (NFPA 91, Para. 2-4.4)



				8	Required openings shall be sealed, gasketed, or tightly fitted so that 						conveyed material will not escape. (NFPA 91, Para. 2-3.2)	



				9	Ducts shall lead directly to the point of termination. 

					(NFPA 91, Para. 2-4.5)



				10	Terminations with discharge to atmosphere shall be safely arranged.  For 						duct systems containing flammable or combustible materials, discharge 						shall terminate above the roof with direction away from combustible 						construction within 25 ft. (NFPA 91, Para. 2-4.5.1)



				11	Materials shall be confined to and removed from the area where they are generated by hoods or enclosures and an air moving device.  

					(NFPA 91, Para. 2-4.6*)





				12	Dusts or vapors containing residues shall be filtered.	

					(NFPA 91, Para. 2-4.7*)



				13	Clearances from ducts to construction assemblies should be referenced in

					(NFPA 91, Para. 2-6)



			(e)	Testing and Maintenance (NFPA 91, Chapter 7)



				1	Exhaust systems shall be tested, inspected, and maintained to assure safe operating conditions.  (NFPA 91, Para. 7-1)



				2	All system components shall be inspected monthly and shall include hoods, enclosures, air inlets, ducts, and access doors through the termination of the system. It shall include the roof area and adjacent air intakes.



				3	Other requirements can be referenced in (NFPA 91, Chapter 7).



		(15)	Smoke and Heat Vents.



			(a)	Reference is NFPA 204M, Guide for Smoke and Heat Venting (1991).



			(b)	Any opening in a roof, over a fire, will relieve some heat and smoke.  However, designers and engineers cannot rely on the casual inclusion of skylights and windows as an adequate means of venting.



			(c)	Vents are used in conjunction with draft curtains to reduce fire fighting problems in large undivided floor areas.



			(d)	Automatic operating vents open by activation of a heat-responsive device rated at 100 to 220 degrees above ambient temperature. (NFPA 204M, Para. 2-1.2)



			(e)	An alternate mode of operation, whether by heat, smoke, or other method may be used provided it operates at least as fast as the automatic vent.

				(NFPA 204M, Para. 2-1.3)



			(f)	Two General Categories:



				1	Mechanically opened vents, i.e., spring lift, pneumatic-lift, or electric motor driven. (NFPA 204M, Para. 5-2.1.1)





				2	Gravity opened vents, i.e., PVC, or acrylic drop-out panels.

					(NFPA 204M, Para. 5-2.1.2)



			(g)	Vent Design Constraints. (NFPA 204M, Para. 2-2)



				1	Vents may be single unit (entire unit opens with a single sensor) or multiple units in rows, clusters, groups, or other arrays to satisfy venting for the specific hazard. (NFPA 204M, Para. 2-2.4)



				2	Vents should be located directly above localized hazards such as dip tanks or solvent storage. (NFPA 204M, Para. 2-2.5)



				3	Remote or programmed operation of vents may be used to complement, but not replace or impair, individual automatic sensor operation.  	

					(NFPA 204M, Para. 2-2.7)



			(h)	Methods of Operation  (NFPA 204M, Para. 2-3)



				1	An automatic mechanism is desirable for effective release of heat, smoke, and gaseous by-products.  If excessive smoke is likely to be generated prior to heat, smoke detectors with appropriate linkage to vents may be used.  (NFPA 204M, Para. 2-3.1)



				2	All automatic vents should also be designed to operate manually.

					(NFPA 204M, Para. 2-3.3)



				3	Alternate opening mechanisms need to be approved as to reliability of performance.  (NFPA 204M, Para. 2-3.2)



				4	Inspection and Maintenance (NFPA 204M, Chapter 5)



					a	Written schedules and procedures for inspection and maintenance need to include provisions for all units to be tested annually to improve reliability. (NFPA 204M, Para. 5-3.1.3)



					b	Following painting of the interior or exterior of vents, it is important to open and inspect them as a check against the gluing characteristic of paint between matching surfaces

						(NFPA 204M, Para. 5-4.2.2)



					c	Painted heat or smoke responsive devices must be replaced.



					d	Removal of ice and snow from vents is an essential part of a 							maintenance program for such devices. (NFPA 204M, Para. 5-5)



		(16)	Cooking Equipment



			(a)	Reference is NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.  (MIL-HDBK 1008B, 4.3)



			(b)	General requirements (NFPA 96, Para. 1-3)



				1	Cooking equipment used in processes producing smoke or grease-laden vapors shall be equipped with an exhaust system complying with the following:



					a	Hood



					b	Grease removal devices



					c	Duct system



					d	Fire extinguisher



				2	Except where enclosures are required, hoods, grease removal devices, exhaust fans, and ducts shall have a clearance of at least:



					a	18 inches to combustible material



					b	3 inches to limited combustible material



					c	0 inches to non-combustible material



					d	See exceptions ; NFPA 96 , Para. 1-3



				3	Clearance from duct or exhaust fan to the interior surface of enclosures.

					(NFPA 96, Para. 4-7.2.3)



					a	Combustible construction shall not be less than 18 inches.



					b	Noncombustible or limited combustible construction shall not be less than 6 inches.





			(c)	Hoods (NFPA 96, Chapter 2)



				1	Hoods designed for collecting cooking vapors and residues shall be constructed of and be supported by: 



					a	Steel not less than 0.043 inches (No. 18 Metal Sheet Gauge (MSG)) in thickness.



					b	Stainless steel not less than 0.037 inches (No.20 MSG)) in thickness.



					c	Other approved material of equivalent strength and fire and corrosion resistance.



				2	All seams, joints, and penetrations of the hood enclosure that direct and capture grease-laden vapors and exhaust shall have a liquid-tight continuous external weld to the hoods lower outermost perimeter.



				3	Internal hood joints, seams, filter support frames, and appendages attached inside the hood need not be welded but shall be sealed or otherwise made grease-tight. (NFPA 96, Para. 2-1.2)



				4	Hoods shall be sized and configured to provide for the capture and removal of grease-laden vapors. (NFPA 96, Para. 2-2)



			(d)	Grease Removal Devices (NFPA 96, Chapter 3).



				1	Only listed or approved devices shall be used.  (NFPA 96, Para. 3-1)



				2	The distance between the grease removal device and the cooking surface shall be as great as possible but not less than 18 inches, with exceptions. (NFPA 96, Para. 3-2.1)



				3	Grease filters shall be constructed of steel or listed equivalent material and shall not distort or crush under normal operation.



				4	Filters shall be tight fitting and firmly held in place.



				5	Filters shall be easily accessible and removable for cleaning.



				6	Filters shall be installed at an angle not less than 45 degrees from the horizontal.



				7	Filters shall be equipped with a drip tray beneath the lower edge of the filters



			(e)	Duct Systems (NFPA 96, Chapter 4)



				1	Ducts shall not pass through fire walls or partitions



				2	All ducts shall lead as directly as practical to the exterior of the building



				3	Duct systems shall not be interconnected with any other building ventilating or exhaust system (NFPA 96, Para. 4-1.3)



				4	All ducts shall be installed without forming dips or traps that might collect residues



                                               5 	 Openings for installation, servicing, and inspection of listed fire protection system devices and duct cleaning shall be provided in ducts and enclosures (NFPA 96, Para. 4-3.4.5)



				6	Ducts shall be constructed of and supported by carbon steel or stainless steel (NFPA 96, Para. 4-5.1)



				7	Exterior duct work shall be vertical whenever possible and adequately supported



					a	Vertical whenever possible and adequately supported



					b	Protected by paint or other suitable weather protective coating, or constructed of noncorrosive stainless steel  

						(NFPA 96, Para. 4-6.2)



				8	Interior duct work that passes through a rated roof-ceiling assembly shall be enclosed from the lowest fire rated ceiling or floor above the hood, through any concealed spaces, to or through the roof and sealed.



					a	A building less than 4 stories in height requires a 1 hour enclosure



					b	A building 4 stories or more in height requires a 2 hour enclosure



				9	The exhaust system shall terminate as follows:  (NFPA 96, Para. 4-8.1)



					a	Outside the building with a fan or duct



					b	Through the roof or through a wall



			(f)	Fire Extinguishing Equipment (NFPA 96, Chapter 7)



				1	Approved fire extinguishing equipment shall be provided for the protection of grease removal devices, hoods, and duct systems  

					(NFPA 96, Para. 7-1.1)



				2	Cooking equipment (such as deep fat fryers, ranges, griddles, and broilers) that might be a source of ignition of grease in the hood, grease removal device, or duct shall be protected by approved extinguishing equipment.  (NFPA 96, Para. 7-1.2)



				3	Fire extinguishing equipment shall include both fixed automatic fire extinguishing systems and portable fire extinguishers

					(NFPA 96, Para. 7-2.1)



			(g)	Procedures for the use and maintenance of equipment (NFPA 96, Chapter 8)



				1	Exhaust systems shall be operated during all periods of cooking 

					(NFPA 96, Para. 8-1.1)



				2	Filter equipped exhaust systems shall not be operated with filters removed



				3	Hoods, grease removal devices, fans, ducts, and other appurtenances shall be cleaned to bare metal at frequent intervals prior to the surfaces becoming heavily contaminated with grease



				4	The system shall be inspected at least every 6 months

					 (NFPA 96, Para. 8-3.1) 



				5	Flammable solvents or other flammable cleaning aids shall not be used

					(NFPA 96, Para. 8-3.2)



				6	When a vent cleaning service is used, a certificate showing date of inspection or cleaning shall be maintained on the premises

					(NFPA 96, Para. 8-3.1.1)



			(h)	Minimum Safety Requirements (NFPA 96, Chapter 9)



				1	All deep fat fryers shall be installed with at least a  16 inch space between the fryer and the surface flames from adjacent cooking equipment 

					(NFPA 96, Para. 9-1.2.1)



				2	Deep fat fryers shall be equipped with a separate high limit control in addition to the adjustable operating control (thermostat) to shut off fuel or energy when the fat temperature reaches 475 degrees at 1 inch below the surface.  (NFPA 96, Para. 9-2)

INTERIM SUMMARY							Evaluation: Ask Oral Questions



		(17)	Heating, ventilating, and air conditioning (HVAC) Systems



			(a)	Reference is NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems, (1993)



			(b)	Equipment shall be arranged to afford access for inspection, maintenance, and repair (NFPA 90A, Para. 2-1.1)



			(c)	Heating Appliances



				1	Warm air furnaces primary fire problems are inadequate clearance, lack of proper limit controls, heat exchanger burnout, improper installation, or improper maintenance



				2	Hazards with solid fuel units include overfiring, careless handling of ashes, inadequate container clearances, accumulation of creosote



				3	Kerosene heaters and salamanders present problems with portability and are misused and improperly placed. They are also a carbon monoxide hazard.



				4	Safety controls are required on all fuel burning heating units. These controls stop fuel from flowing to the unit in the event of ignition or flame failure.



			(d)	Equipment location:



				1	Boiler or furnace rooms shall be separated from the remainder of the building by fire barriers having a fire resistance rating not less than 1 hour or by automatic extinguishing systems

					(NFPA 101, 3.2 section of each occupancy chapter)

					See (NFPA 90A, 3-1 for other information)



				2	Furnaces and boilers used in residence-type central  warm air heating systems shall not be installed in a confined space such as an alcove or closet (NFPA 90B, Para. 3-1.4.3)



			(e)	System Components: (NFPA 90A, Para. 2-2)



				1	Outside Air Intakes:



					a	Shall be located to avoid drawing in combustible or flammable vapor and to minimize hazard from fires in other structures.

						(NFPA 90A, Para. 2-2.1.1)



					b	Shall be located to minimize the introduction of fire and smoke into the building from combustible buildings and hazardous facilities, or the intake shall be equipped with an approved fire and smoke damper.

						Fire reference:

						(NFPA 90A, Para. 2-2.1.3)

						smoke reference:

						(NFPA 90A, Para. 2-2.1.4)



					c	Shall be protected by screens of corrosion resistant material not larger than 1/2 inch mesh (NFPA 90A, Para. 2-2.1.2)



				2	Air filters shall have either a class 1 or class 2 rating

					(NFPA 90A, Para. 2-2.2.2)



					a	Class 1 Filters:  when clean, do not contribute fuel when attacked by flame and emit only negligible amounts of smoke (preferred for systems serving places of  assembly, i.e., theaters)



					b	Class 2 Filters:  when clean, burn moderately when attacked by flame or emit moderate amounts of smoke, or both

						(FPH, Pg. 6-174)



				3	Fans:



					a	Shall be approved for the specific installation

						(NFPA 90A, Para. 2-2.3.1)



					b	Shall be located, arranged, and installed to afford access for inspection and maintenance (NFPA 90A, Para. 2-2.3.2)



					c	Exposed fan inlets shall be protected with metal screens to prevent the entry of paper, trash, and similar foreign materials.

						(NFPA 90A, Para. 2-2.3.3)



			(f)	Air Distribution (NFPA 90A, Para. 2-3)



				1	Air Ducts:  conduits for conveying air



				2	Plenum:  a (non combustible) compartment or chamber to which one or more air ducts are connected, which forms part of the air distribution system, and is not used for occupancy or storage

					(see MIL-HDBK 1008B, Pg. 12)



				3	Air ducts may be rigid or flexible (NFPA 90A, Para. 2-3.1.1)



				4	Air ducts shall be constructed of iron, steel, aluminum, copper, concrete, masonry, or clay tile, and gypsum board in special cases. 

					(NFPA 90A, Para. 2-3.1.2 a, c)



				5	Air connectors:  limited use, flexible air ducts that need not conform to the requirements for air ducts, provided they meet code provisions which include: (NFPA 90A, Para. 2-3.2.1)



					a	Shall not exceed 14 ft in length  (NFPA 90A, Para. 2-3.2.1c)



					b	Shall not pass through any wall, partition, or enclosure of a vertical shaft that is required to have a fire resistance rating of 1 hr or more (NFPA 90A, Para. 2-3.2.1d)



					c	Shall not pass through floors



				6	Supplementary Materials (NFPA 90A, Para. 2-3.3)



					a	Air duct coverings shall not extend through walls or floors required to be fire stopped or required to have a fire resistance rating unless the following requirements are met: (NFPA 90A, Para. 2-3.3.3)



						1	The opening in the construction around the air duct shall not exceed 1 inch average clearance on all sides.

							(NFPA 90A, Para. 3-4.6.4)



						2	The opening shall be filled solid with an approved material

							(NFPA 90A, Para. 3-4.6.4)



					b	Air duct linings shall be interrupted at fire dampers so as not to interfere with the operation of devices. (NFPA 90A, Para. 2-3.3.4)



					c	Air duct coverings shall not be installed so as to conceal or prevent use of any service opening.



				7	Air Duct Access and Inspection (NFPA 90A, Para. 2-3.4)



					a	A service opening shall be provided in air ducts adjacent to each fire damper, smoke damper, and smoke detector. The opening shall be large enough to permit maintenance and resetting the device.



					b	Service openings shall be identified with letters no less than 1/2 inch in height to indicate the location of the fire protection device(s) within that section of duct.



					c	Horizontal air ducts and plenums shall be provided with service openings to facilitate removal of accumulations of dust and combustible materials.  Service openings shall be placed at approximately 20 ft intervals along the air duct and at the base of each vertical riser.



					d	Openings in walls or ceilings shall be provided so that service openings are accessible for maintenance and inspection needs.



				8	Air Outlets/Inlets



					a	Air supplied to or recirculated from any space shall not contain flammable vapors, filings, or dusts in quantities and concentrations that would introduce a hazardous condition.

						(NFPA 90A, Para. 2-3.6.1)



					b	Air outlets/inlets shall be constructed of noncombustible material

						(NFPA 90A, Para. 2-3.6.2)



					c	Air outlets/inlets shall be located at least 3 inches above the floor    

						Air Outlets reference:

						(NFPA 90A, Para. 2-3.6.3)

						Air Inlet reference:

						(NFPA 90A, Para. 2-3.7.3)



					d	When located less than 7 feet above the floor, outlet/inlet openings shall be protected by a grille or screen having openings through which a 1/2 inch sphere will not pass.

						Air Outlets reference:

						(NFPA 90A, Para. 2-3.6.3)

						Air Inlets reference:

						(NFPA 90A, Para. 2-3.7.3)



			(g)	Building Construction



				1	Clearance from metal air ducts to combustible materials, including plaster on wood lath, shall be not less than 1/2 inch, or the material shall be protected with minimum 1/4 inch approved insulating material.  The integrity of the fire stopping and smoke stopping shall be maintained.



				2	Installation of air ducts including the hangers shall not reduce the fire resistance rating of the structural members.



				3	Approved fire dampers shall be provided where air ducts penetrate or terminate at openings in walls or partitions required a fire resistance of 2 hrs or more.



					a	Walls, partitions, floors rated 3 hrs or more, requires a 3 hr damper



					b	Walls, partitions, floors rated less than 3 hrs requires a 1 1/2 hr damper



				4	Air ducts that pass through floors of buildings requiring the protection of vertical openings shall be enclosed with partitions or walls with a fire resistance rating of:



					a	2 hours in a building 4 stories or more in height



					b	1 hour in a building less than 4 stories



				5	Where air ducts extend through only one floor and serve only two adjacent stories, the air ducts shall be enclosed or fire dampers shall be installed at each point where the floor is penetrated.



			(h)	Dampers



				1	Closing of all fire dampers and ceiling dampers shall be automatic, and they shall remain closed upon the operation of a fusible link or other approved heat actuated device affected by an abnormal rise in temperature in the air duct. (NFPA 90A, Para. 3-4.5.1)



				2	Fusible links shall have a temperature rating approximately 50 degrees F above the maximum temperature during system operation but not less than 160 degrees. (NFPA 90A, Para. 3-4.5.2)



				3	At least every 4 years remove fusible links, operate all dampers to verify that they fully close, check latch, if provided, and lubricate all moving parts as necessary.



				4	Smoke dampers shall be controlled by an automatic alarm initiating device. (NFPA 90A, Para. 4-3.1)



			(i)	Smoke Detectors



				1	All automatic shutdown devices shall be tested annually



				2	Smoke detectors in air distribution systems shall be located downstream of the air filters and ahead of any branch connections.



				3	Installation is IAW NFPA 72



			(j)	All fire dampers, smoke dampers, and ceiling dampers shall be operated, prior to building occupancy, to determine that they function IAW the requirements of NFPA 90A.



INTERIM SUMMARY



		(18)	Emergency access and accessibility requirements



			(a)	Ideal accessibility occurs when a building can be approached by fire department apparatus from all sides. Unfortunately, this is not always possible. (FPH, Pg. 6-7)



			(b)	Accessibility refers to the ability of fire apparatus to get close enough to a building during an emergency.



			(c)	To verify accessibility a fire inspector must have answers to the following questions: (IFSTA Inspection Manual, Pg. 201)



				1	Are fire department access roadways wide enough?



				2	Do access roads have the road base to withstand operational weight of the apparatus?



				3	Are there physical, topographical, or architectural obstructions that restrict access of emergency vehicles?



				4	Are the intersections looped to permit traffic flow?



				5	Is an adequate turning radius provided?



				6	Are there enough access roads and are they within the minimum building access distance requirements?



				7	Are surrounding grades too steep?



			(d)	Requirements, reference NFPA 241, Safeguarding Construction, Alteration, and Demolition Operations.



				1	Separation distances between buildings under construction and construction related structures (temporary offices, trailers, sheds) is based upon the temporary structure's exposing wall length.

					Refer to NFPA Std. 241, Table 2-1.1.



				2	Suitable location at site shall be designated as a command post and provided with plans, emergency information, keys, communication, and equipment, as needed.  The person in charge of fire protection respond to the location command post whenever a fire occurs.

					(NFPA 241, Para. 5-4.1)



				3	Where access in to or within a structure or an area is unduly difficult because of secured openings or where immediate access is necessary for life saving or fire fighting purposes, the authority having jurisdiction shall be permitted to require a key box to be installed in an accessible location.  The key box shall be an approved type and shall contain keys necessary to gain access. (NFPA 241, Para. 5-4.2)



				4	Every building shall be accessible to fire department apparatus by way of access roadways with an all-weather driving surface at least 20 feet wide, to withstand the live loads of fire apparatus and have a minimum of 13 feet 6 inches of vertical clearance. Dead end access roads in excess of 150 feet in length shall be provided with approved provisions for the turning around of apparatus.  These requirements may be modified when, in the opinion of the fire department, fire fighting or rescue operations would not be impaired. (NFPA 241, Para. 5-4.3)



				5	The required width of access roadways shall not be obstructed in any manner, including parking of vehicles.  "No parking" signs or other appropriate notice, or both, prohibiting obstruction shall be permitted to be required and shall be maintained. (NFPA 241, Para. 5-4.4) 



				6	The access roadway shall be extended to within 150 feet of all portions of the exterior walls of the first story of any building.  Where access roadway cannot be provided, an approved fire protection system or systems  shall be provided as required. (NFPA 241, Para. 5-4.5) 



				7	Access for the use of heavy fire fighting equipment shall be provided to the immediate job site at the start of the project and maintained until completion. (NFPA 241, Para. 5-4.7)



				8	In all buildings over one story in height, at least one stairway shall be provided in usable condition at all times, and shall meet the requirements for stairs in the Life Safety Code.  This stairway shall be extended upward as each floor is installed in new construction and maintained for each floor remaining during demolition.  The stairway shall be lighted.  During construction the stairway shall be enclosed if the building exterior walls are in place. (NFPA 241, Para. 5-4.8)



				9	Free access from the street to fire hydrants and to outside connections for standpipes, sprinklers, or other fire extinguishing equipment, whether permanent or temporary, shall be provided and maintained at all times.  Protective pedestrian walkways shall not be constructed to impede access to hydrants.  No material or construction shall interfere with access to hydrants, siamese connections, or fire extinguishing equipment.

�

�



						CONCLUSION					Time: 5 min.



�



SUMMARY:		We have just finished the unit on building construction and equipment.  You have learned  how to classify construction, in addition to, identifying building construction components, the use of building service equipment, HVAC systems, and emergency access requirements.



REMOTIVATION:	In this unit we have discussed many features of a building which, if not installed or used properly, will affect the safety of fire fighters during actual fire conditions.  By studying these principles you can be responsible for protecting their health and safety when they need it the most.



ASSIGNMENT:	Review this lesson and prepare for the unit on structural considerations.



CLOSURE:		This ends the lesson on building equipment.
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