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Preface

This book is your guide to getting your code questions answered with less stress. It is your ticket to simplifying the cryptic code that you work with on a daily basis. The code is large and can be complicated. I’ve translated the code into easy-to-use terms for people in the field. See the code as a real-world guide instead of some foreign language that only some people can begin to sift through. This is your chance.

How important is understanding the code? It is essential for professionals in the trade. Building without code compliance is an expensive mistake. Many good builders and contractors mean well and still stray from the code. This is often due to the code being difficult to understand and follow. Not anymore. This book will walk you through the code requirements chapter by chapter.

Laid out in the same basic sequence as the code book, this book can be used in conjunction with your code book. While this book is not a replacement for your code book, it is a strong enhancement to it. Use the books together as resources to make your job or your business more productive.

Thumb through the pages here. Notice the tip boxes. You will find that some key components of the code are highlighted in the tip boxes. Go ahead, take a peek. While you are at it, pick a few topics that you are either familiar with or confused about, and look them up. See for yourself how easy this book makes it to put your mind at ease on code issues.

You might find another book that attempts to do what this one does, but if you are looking for one guide to the code that you can trust, this is it.
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CHAPTER 1
Use and Occupancy Classifications

Structures or portions of structures need to be classified in regards to the occupancy of one or more groups. A room or space that is intended to be occupied at different times for different purposes must comply with all of the requirements that are applicable to each of those purposes. These structures that you have identified as having multiple uses, or occupancies, must comply with the code book. You may have questions about a structure that is proposed for a purpose that is not found in the code book. In this event, each structure must be classified in the group that the occupancy most nearly resembles, according to the fire safety and hazard involved. The 2009 International Code Book lists ten categories or groups that a structure or portion of a structure must be classified as. You will find clarification on these classifications as we go through this chapter.

[image: Image] Assembly: Groups A-1, A-2, A-3, A-4, and A-5

[image: Image] Business: Group B

[image: Image] Educational: Group E

[image: Image] Factory and Industrial: Groups F-1 and F-2

[image: Image] High Hazard: Groups H-1, H-2, H-3, H-4, and H-5

[image: Image] Institutional: Groups I-1, I-2, I-3, and I-4

[image: Image] Mercantile: Group M

[image: Image] Residential: Groups R-1, R-2, R-3, and R-4

[image: Image] Storage: Groups S-1 and S-2

[image: Image] Utility and Miscellaneous: Group U.

Group A occupancy includes, among other things, using a building or structure or even a portion of building or structure for purposes such as a civic, social, or religious functions; recreation, the consumption of food or drink; or for those waiting for transportation, such as a bus or taxi. There are exceptions in the classification of Assembly Group A:

[image: Image] A building used for assembly purposes that has occupancy of less than 50 persons must be classified as Group B occupancy.

[image: Image] A room or space used for assembly purposes that is less than 750 square feet in area and is also accessible to another occupancy must be classified as a Group B occupancy.

GROUP A-1

A-1 Group assemblies provide fixed seating and are intended for the use of producing and viewing performing arts and movies. This group includes, but is not limited to, the following:

[image: Image] Motion picture theaters

[image: Image] Symphony and concert halls

[image: Image] Television and radio studios that include live audiences

[image: Image] Theaters.

GROUP A-2

A-2 Group assemblies are intended for the consumption of food and/or drink and include, but are not limited to, the following:

[image: Image] Banquet halls

[image: Image] Night clubs

[image: Image] Restaurants

[image: Image] Taverns and bars.

GROUP A-3

A-3 Group assemblies are intended for worship, recreation, or amusement or other assembly uses but are not classified elsewhere in Group A, and include:

[image: Image] Amusement arcades

[image: Image] Art galleries

[image: Image] Bowling alleys

[image: Image] Places of religious worship

[image: Image] Community halls

[image: Image] Courtrooms

[image: Image] Dance halls (without food or drink)

[image: Image] Exhibition halls

[image: Image] Funeral parlors

[image: Image] Gymnasiums (without spectator seating)

[image: Image] Indoor swimming pools (without spectator seating)

[image: Image] Indoor tennis courts (without spectator seating)

[image: Image] Lecture halls

[image: Image] Libraries

[image: Image] Museums

[image: Image] Waiting areas in transportation terminals

[image: Image] Pool and billiard parlors.

GROUP A-4

A-4 Group assemblies are those with the intended use for viewing indoor sporting events and activities that allow for spectator viewing. These include, but are not limited to, the following:

[image: Image] Arenas

[image: Image] Skating rinks

[image: Image] Swimming pools

[image: Image] Tennis courts.

GROUP A-5

A-5 Group assembly uses are intended for participation in or viewing outdoor activities. Some of these include, but are not limited to, the following:

[image: Image] Amusement part structures

[image: Image] Bleachers

[image: Image] Grandstands

[image: Image] Stadiums.

Many buildings may have multiple uses of occupancies and are referred to as mixed occupancies. In cases with mixed occupancies, they are required to meet the codes for those specific areas. Simply put, this means that occupancy of one group may also qualify for another. When this occurs, the stricter code is usually enforced by code officials.

BUSINESS GROUP B

Business Group B occupancy is the use of a building or structure for office, professional, or service-type transactions. Even if a person is using partial space of a building for an office, it would fall into this group. The storing of records and/or accounts is included in this as well. Below is a list of business occupancies for group B. Keep in mind, there may be more that qualify that are not listed here.

[image: Image] Airport traffic control towers

[image: Image] Animal hospitals, kennels, and pounds

[image: Image] Banks

[image: Image] Barber and beauty shops

[image: Image] Car washes

[image: Image] Civic administration offices

[image: Image] Clinic-outpatient

[image: Image] Dry cleaning and laundries: pick-up and delivery stations and self-service

[image: Image] Educational occupancies for students above grade 12

[image: Image] Electronic data processing

[image: Image] Laboratories: testing and research

[image: Image] Motor vehicle showrooms

[image: Image] Post offices

[image: Image] Print shops

[image: Image] Professional services (architects, attorneys, dentists, physicians, engineers, etc.)

[image: Image] Radio and television stations

[image: Image] Telephone exchanges

[image: Image] Training and skill development not within a school or academic program.

GROUP E

Educational Group E occupancy is the use of a building or structure, and again, this can even be a portion of a structure, for educational purposes through grade 12. However, there must be six or more people at any one time for this structure to be classified as this group. You should note that religious education rooms and religious auditoriums which are accessory to places of worship fall under A-3 occupancies.
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	Mercantile Group M applies to buildings where merchandise is displayed and the sale of goods occurs.





Day care and child care or personal care services for a group of five children who are over the age of two and a half is also placed in the Group E occupancy.

GROUP F

The following list describes Group F, Factory Industrial Group that do not qualify as a Group H hazard or Group S storage.

[image: Image] Assembling

[image: Image] Disassembling

[image: Image] Fabricating

[image: Image] Finishing

[image: Image] Manufacturing

[image: Image] Packaging

[image: Image] Repairing

[image: Image] Processing.

GROUP F-1

Group F-1 describes the moderate-hazard occupancy of the factory industry. F-2 (low factory hazards) occupancies must never be included in this list and are in a league of their own which will be described in the next section. The following are included in the F-1, Moderate-hazard Occupancy Group:

[image: Image] Aircraft

[image: Image] Appliances

[image: Image] Athletic equipment

[image: Image] Automobiles and other motor vehicles

[image: Image] Bakeries

[image: Image] Beverages: over 12-percent alcohol content

[image: Image] Bicycles

[image: Image] Boats

[image: Image] Brooms or brushes

[image: Image] Business machines

[image: Image] Cameras and photo equipment

[image: Image] Canvas or similar fabric

[image: Image] Carpets and rugs, this includes cleaning

[image: Image] Clothing

[image: Image] Construction and agricultural machinery

[image: Image] Disinfectants

[image: Image] Dry cleaning and dyeing

[image: Image] Electric generation plants

[image: Image] Electronics

[image: Image] Engines, this includes rebuilding

[image: Image] Food processing

[image: Image] Furniture

[image: Image] Hemp products

[image: Image] Jute products

[image: Image] Laundries

[image: Image] Leather products

[image: Image] Machinery

[image: Image] Metals

[image: Image] Millwork (doors and sash)

[image: Image] Motion pictures and television filming (without spectators)

[image: Image] Musical instruments

[image: Image] Optical goods

[image: Image] Paper mills and products

[image: Image] Photographic film

[image: Image] Plastic products

[image: Image] Printing or publishing

[image: Image] Recreational vehicles

[image: Image] Refuse incineration

[image: Image] Shoes

[image: Image] Soaps and detergents

[image: Image] Textiles

[image: Image] Tobacco

[image: Image] Trailers

[image: Image] Upholstering

[image: Image] Wood: distillation

[image: Image] Woodworking (cabinet).

GROUP F-2

F-2, Low-hazard Occupational Industry, are uses that involve the fabrication of noncombustible materials. The following materials do not involve a significant fire hazard:

[image: Image] Beverages: containing up to 12-percent alcohol

[image: Image] Brick and masonry

[image: Image] Ceramic products

[image: Image] Foundries

[image: Image] Glass products

[image: Image] Gypsum

[image: Image] Ice

[image: Image] Metal products.

GROUP H

Group H is classified as a high-hazard group that involves the manufacturing, processing, generation, or storage of materials that have a physical or health hazard. Hazardous uses are classified in Groups H-1, H-2, H-3, H-4, and H-5. Keep in mind that these groups not only have to comply with the code, but also the International Fire Code. There are exceptions to Group H and the following are not to be classified as Group H, but must be classified in the occupancy that they most nearly resemble.

[image: Image] Wholesale and retail sales and storage of flammable and combustible liquids in mercantile occupancies conforming to the International Fire Code

[image: Image] Closed piping containing flammable and/or combustible liquids or gases that is used to operate machinery or equipment

[image: Image] Cleaning establishments that use combustible liquid solvents having a flash point of 140°F (60°C) or higher in closed systems employing equipment listed by an approved testing agency, provided that this occupancy is separated from all areas of the building by one-hour fire barriers or one-hour horizontal assemblies, or both.

[image: Image] Cleaning establishments that utilize a liquid solvent having a flash point at or above 200°F (93°C)

[image: Image] Liquor stores and distributors without bulk storage

[image: Image] Refrigeration systems

[image: Image] The storage or utilization of materials for agricultural purposes on the premises

[image: Image] Stationary batteries used for emergency power, provided that the batteries are provided with safety venting caps (note that ventilation is in accordance with the International Mechanical Code)

[image: Image] Corrosives cannot and do not include personal or household products in their original packaging used for retail or commonly used building materials.
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	An outpatient clinic is a building or a portion of a building that is used to provide medical care on less than a 24-hour basis to individuals who are not rendered incapable of self-preservation by the services provided.





GROUP S-1

All buildings and structures occupied for aerosol storage must be classified as Group S-1, and again, must meet the requirements of the International Fire Code.

The storage of black powder, smokeless propellant, and small arms primers in Groups M and R-3 and special industrial explosive devices in Groups B, F, M, and S must conform to the quantity limits and the International Fire Code.

INSTITUTIONAL GROUP I

Institutional Group I occupancy is the use of a building or structure in which people are cared for. This can also be a live-in supervised environment as well. People who qualify for this group have physical limitations due to health or age. Some may need medical treatment or other care. Institutional occupancies are classified as Group I-1, I-2, I-3, or I-4. Qualifications for Group I are housing of more than 16 people on a 24-hour basis, including those receiving personal care because of age, mental disability, or other reasons, but capable of responding to an emergency situation with physical assistance from staff. These residencies include, but may not be limited to, the following:

[image: Image] Residential board and care facilities

[image: Image] Assisted living facilities

[image: Image] Halfway houses

[image: Image] Group homes

[image: Image] Congregate care facilities

[image: Image] Social rehabilitation facilities

[image: Image] Alcohol and drug centers

[image: Image] Convalescent facilities.

If any of the facilities above have five or fewer residents, then the facility must be classified at a Group R-3 and must comply with the International Residential Code. If one of the facilities above has at least six, but not more than 16 persons, then it must be classified as Group R-4. Group I-2 occupancy includes buildings and structures that are used for medical, psychiatric, nursing, or custodial care on a 24-hour basis for more than five persons. Care must be available on a 24-hour basis and the persons are not capable of self-preservation. This group can include hospitals, nursing homes (to include intermediate and skilled care), mental hospitals, and detoxification facilities. A facility such as these that has five or fewer persons must be classified as Group R-3. One thing that you must remember is this: All facilities that provide 24-hour care and are considered to be live-in care, must comply with the International Residential Code. Please note that the above facilities do not include children under the age of 2½. A child care facility that provides care to five or more children in this age bracket need to be classified as Group I-2. There is an exception to this classification: A child-care facility that provides care to more than five, but no more than 100 children, and when the rooms in which the children are cared for are located on the same level as an exit and each of those rooms has a door directly to the outside shall be classified as Group E.

I-3 FACILITIES

I-3 facilities are occupied by persons who are generally incapable of self-preservation due to security measures that the occupants have no control over. This group may include:

[image: Image] Prisons

[image: Image] Jails
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	High-hazard Group H occupancy includes, among others, the use of a building or structure, or a portion thereof, that involves the manufacturing, processing, generation or storage of materials that constitute a physical or health hazard in quantities in excess of those allowed in control areas.





[image: Image] Reformatories

[image: Image] Detention centers

[image: Image] Correctional centers

[image: Image] Prerelease centers.

Buildings that qualify for Group I-3 must be classified as one of five occupancy conditions. The first condition includes buildings in which free movement is allowed from sleeping areas and other spaces where access or occupancy is permitted to the outside of the building by means of an exit without having to be restrained. The code allows for a Condition I facility to be constructed as Group R. Condition II includes buildings which allow free movement from sleeping areas to an occupied smoke compartment to one or more other smoke compartments. Any outside exits are locked. Condition III allows free movement within smoke compartments to group activity spaces, but the means of exit are impeded by remote-control devices. Condition IV includes buildings in which free movement is restricted from an occupied space. Remote-controlled releases are used to allow movement from sleeping units, activity spaces, and other occupied areas within the smoke compartment to other smoke compartments. If your facility is classified with a Condition V then free movement is restricted from an occupied space. Staff control the door locks and a manual release is needed to permit movement from sleeping areas to other occupied areas within the smoke compartment.

The next section that I want to focus on is day care facilities. These buildings are of the Group I classification.
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	A physical hazard is known as a chemical for which there is evidence that it is a combustible liquid, cryogenic fluid, explosive, flammable, organic peroxide, oxidizer, oxidizing gas, pyrophoric, unstable material, or water-reactive material.





GROUP I-4

Group I-4 is a building or structure that is used as a day care facility. These can be used or occupied by persons of any age who are receiving custodial care for less than 24 hours by individuals other than parents or guardians, blood relatives, marriage, or adoption. A facility such as above with five or fewer persons is classified as Group R-3 and must comply with the International Residential Code. Places of worship during religious functions are not included.

This group also includes adult care facilities. These provide accommodations for less than 24 hours and have five or more unrelated adults who need supervision and personal care. Take note that there is an exception to this group: A facility where occupants are capable of responding to an emergency situation without physical assistance from the staff is to be classified as Group A-3.

GROUP M

Group M is for Mercantile. Mercantile groups consist of buildings that display and sell merchandise. They include stocking of goods, wares, and merchandise for purchase from the public. These buildings can include:

[image: Image] Department stores

[image: Image] Drug stores

[image: Image] Markets

[image: Image] Motor fuel-dispensing facilities

[image: Image] Retail or wholesale stores

[image: Image] Sales rooms.

GROUP R

Group R is for residential groups that include the use of a building for sleeping purposes that are not classified as an Institutional Group I or when not regulated by the International Residential Code. R-1 residential occupancies include boarding houses, hotels, and motels that are transient in nature. R-2 residential occupancies are those that contain sleeping units or more than two living units. These are primarily permanent in nature and include:

[image: Image] Apartment houses

[image: Image] Boarding houses

[image: Image] Convents

[image: Image] Dormitories

[image: Image] Fraternities and sororities

[image: Image] Hotels

[image: Image] Monasteries

[image: Image] Motels

[image: Image] Vacation timeshare properties.

R-3 residential occupancies are those that are permanent in nature and are not classified as R-1, R-2, R-4, or I. These include the following:

[image: Image] Buildings that do not contain more than two living units

[image: Image] Adult facilities that provide accommodations for five or fewer persons of any age for less than 24 hours

[image: Image] Child care facilities that provide accommodations for five or fewer persons of any age for less than 24 hours

[image: Image] Congregate living facilities with 16 or fewer persons.

R-4 is defined as residential occupancies that include buildings arranged for occupancy as residential care/assisted living facilities including more than five, but not more than 16 occupants, including staff. All R-4 occupancies must meet the requirements for construction as defined for Group R-3, except as otherwise provided in this book or the International Residential Code.

 



	[image: Image]




	There are many groups and many qualifying information that you need to refer to. Always check with the codes to make sure that your facility has the correct qualifications or you may lose any special licensing that allows you to provide such care.





GROUP S

Group S is the storage group. This group will tell you what you may store in your building or structure that is not classified as a hazardous occupancy. Group S-1 is moderate-hazard storage and includes, but is not limited to aerosols of levels 2 and 3, baskets, boots and shoes, furs and leathers. Group S-2 includes buildings used for the storage of noncombustible materials such as products on wood pallets or in paper cartons with or without divisions and products such as knobs, handles, or film wrapping. Storage uses include, but are not limited to, storage of the following:

[image: Image] Aircraft hangar

[image: Image] Beverages containing up to 12-percent alcohol in metal, glass, or ceramic containers

[image: Image] Chalk and crayons

[image: Image] Dry cell batteries

[image: Image] Empty cans

[image: Image] Food products

[image: Image] Glass

[image: Image] Gypsum board

[image: Image] Inert pigments

[image: Image] Ivory

[image: Image] Meats

[image: Image] Metal parts.

You can see that buildings and structures of an accessory character and miscellaneous structures not classified in any specific occupancy must be constructed, equipped, and maintained to conform to the requirements of this code with the fire and life hazard to their occupancy.

GROUP U

There is one more group that is called Group U, a miscellaneous group that can include the following:

[image: Image] Agricultural buildings

[image: Image] Aircraft hangars

[image: Image] Barns

[image: Image] Carports

[image: Image] Fences more than 6 feet high

[image: Image] Grain silos, accessory to a residential occupancy

[image: Image] Greenhouses

[image: Image] Livestock shelters

[image: Image] Private garages

[image: Image] Retaining walls

[image: Image] Sheds

[image: Image] Stables

[image: Image] Tanks

[image: Image] Towers.

This brings us to the close of Chapter 1 and the occupancy classification of all buildings and structures. As you can see there are many exceptions that you must be aware of when constructing your building or structure. Read the code book, follow and implement the code, and if you ever have any questions, don’t hesitate to contact your building official. They are there to help you.

 



	[image: Image]




	Take note that adult and child care facilities that are within a single-family home are permitted to comply with the International Residential Code.







CHAPTER 2
Special Detailed Requirements Based on Use and Occupancy

In Chapter 2 we will explore the provisions and apply them to the special uses of occupancy along with the occupancy and construction requirements of this code.

This section will apply to buildings or structures that are defined as covered mall buildings that do not exceed three floors at any point or not more than three stories above grade plane. Covered mall buildings must meet applicable provisions of this code except as specifically required. There are two exceptions. The first one states that foyers and lobbies of Groups B, R-1, and R-2 are not required to comply with this section. The second says that buildings do not need to comply with the section when they totally comply with other provisions of this code. Please note the word “totally,” if your building does not comply with the fullest extent required then you will not be meeting the code standards.

For this chapter there are a few words and their definitions that I’d like to explore. They are used in this chapter and throughout this code book. They will not be written in text such as this, but you will find them as “Definition Alerts” throughout the book. Pay attention to them as they will come in handy and will be words that you need to be familiar with.



	!Definition alert




	Atrium: An opening connecting two or more stories, other than enclosed stairways, elevators, hoistways, escalators, plumbing, electrical, air-conditioning, or other equipment, which is closed at the top and not defined as a mall. Stories, as used in this definition, do not include balconies within assembly groups or mezzanines that comply with Chapter 5 of the code.





COVERED MALL BUILDINGS

The occupant load factor (OLF) is used in a formula to determine the means of exits of covered mall buildings and the number of occupants the exits is to be provided for. The means of exits are based on gross leasable area (GLA) of the covered mall building, but this excludes anchor buildings. The occupant load factor is determined by the following equation:

OLF = (0.00007) (GLA) + 25

The range for the OLF is not required to be less than 30 and must not exceed 50.



	!Definition alert




	Covered mall building: A single building enclosing a number of tenants and occupants such as retail stores, drinking and dining establishments, entertainment and amusement facilities. This includes passenger transportation terminals, offices, and other similar uses where two or more tenants have a main entrance into one or more malls.







	!Definition alert




	Anchor building: An exterior perimeter building of a group other than H having direct access to a covered mall building, but having the required exits independent of the mall.





Note the definition for covered mall building; I must tell you that for the purpose of this chapter, anchor buildings are not to be considered as part of the covered mall building.

For the purpose of determining the occupant load of a food court and exits, the food court occupant load needs to be added to the occupant load of the covered mall building as the calculation above.

If the travel used by any persons other than employees is more than 75 feet and your occupancy load is 50 people or more then you may not provide less than two exits. Assembly occupancies with an occupant load of 500 or more must be located in the covered mall building so that their entrance is immediately adjacent to a main entrance of the mall and must not have less than one-half of their required exits opening directly to the outside of the covered mall area. I said that the exits for the covered mall do not include anchor buildings.

 



	[image: Image]




	Anchor building exit requirements are different from the covered mall. The exits for anchor buildings must be provided independently form the malls means of exits. The occupant load of anchor buildings opening into the mall are not included in the determining means of exits for the mall either. Also the exit path of any mall cannot exit through anchor buildings. The mall is considered to be a dead-end mall when it ends at an anchor building and there are no other means of exit.









	[image: Image]




	The distance of exits for each individual tenant space in a covered mall building cannot exceed 200 feet. This travel is from any point to an exit or entrance and the maximum distance of travel from any point within a mall is also 200 feet.





Whether from an individual store or anywhere in the mall, there must be an exit no more than 200 feet away. Where more than one exit is required, they must be arranged so that is the travel in either direction from any point in the mall to separate exits. The passageway of an exit or corridor must be 66 inches. The exception to this is dead ends that exceed a length equal to twice the width of the mall measuring from the narrowest location within the dead end portion of the mall. Exit passageways providing a secondary means of exit from a tenant space must be protected by one-hour fire doors that are self- or automatic closing by smoke detection. Mechanical rooms, electrical room, building service areas, and service elevators are permitted to open directly into exit passageways, provided that the exit passageway is separated from these rooms with not less than one-hour fire-resistance-rated fire barriers and one-hour opening protective devices.

Attached garages used for the storage of passenger vehicles which have a capacity of nine or more passengers and open parking garages are considered separate buildings as they are separated from the covered mall building by a fire barrier having a fire-resistance rating or at least two hours. One exception applies: Where an open parking garage or enclosed parking garage is separated from the covered mall building or anchor building more than 10 feet away, exceptions may exist.



	!Definition alert




	Gross leasable area: The total floor area designed for tenant occupancy and exclusive use. The area of tenant occupancy is measured from the centerlines of joint partitions to the outside of the tenant walls. All tenant areas, including areas used for storage, must be included in calculating gross leasable areas.







	!Definition alert




	Food court: A public seating area located in the mall that serves food adjacent to tenant spaces.





FIRE-RESISTANCE SEPARATIONS

Fire-resistance separations not only apply to parking garages and malls, but also to the tenants. Each tenant space must be separated from other tenant spaces by a fire partition that complies with the fire-resistance code section of this book. A tenant separation wall is not required between any tenant space and the mall. Anchor buildings need to be separated from the covered mall building unless the anchor building is not more than three stories above grade plane and has an occupancy classification the same that is permitted for tenants of the covered mall building that must be separated by two-hour fire-resistant fire barriers.

A covered mall building must be equipped throughout with a standpipe system as required by code. The code requires more than just fire-resistant walls and sprinkler systems for different areas of a covered mall building. For example, kiosks or other similar structures (both temporary and permanent) cannot be located within the mall unless constructed of fire-retardant wood that complies with the code, foam plastics that have a maximum heat release rate not greater than 100kW (105 Btu/h) when tested in accordance with the exhibit booth protocol in UL 1975 or aluminum composite material (ACM) having a flame spread index of not more than 25 and a smoke-developed index of not more than 450 when tested as an assembly in the maximum thickness intended for use in accordance with ASTM E 84. All kiosks or similar structures located within the mall must also be provided with approved fire suppression and detection devices. Spacing within kiosks or similar structures must be at least 20 feet (6096 mm) and they must have a maximum area of 300 square feet. There are many structures that require special detailed requirements besides mall buildings or garages.

 



	[image: Image]




	According to code the minimum width of the mall must be 20 feet (6096 mm). The mall width must be sufficient enough to accommodate the occupant load. There needs to be a minimum of 10 feet (3048 mm) of clear exit width to a height of 8 feet (2438 mm) between any projection of a tenant space bordering the mall and nearest kiosk, vending machine, bench, food court, or other obstruction to the exit travel.









	[image: Image]




	Automatic sprinkler systems are required for covered mall buildings and buildings that are connected to them.





CHILDREN’S PLAYGROUNDS

Structures that are intended as children’s playgrounds that exceed 10 feet in height and 150 square feet must comply with the following:

[image: Image] Fire-retardant-treated wood

[image: Image] Light-transmitting plastics complying with this code regarding plastics

 



	[image: Image]




	Except for the separation between Group R-1 sleeping units and a mall, openings between anchor buildings of Type IA, IB, IIA, and IIB construction and a mall do not need special fire protection.







	CODE UPDATE

The minimum floor and roof opening width above grade shall be 20 feet in open malls.





[image: Image] Foam plastics (including the pipe foam used in soft-contained play equipment structures) having a maximum heat-release rate not greater than 100kW when tested in accordance with UL 1975

[image: Image] Aluminum composite material (ACM) meeting the requirements of Class A interior finish in accordance with Chapter 8 when tested as an assembly in the maximum thickness

[image: Image] Textiles and films complying with the flame performance criteria in NFPA 701

[image: Image] Plastic materials used to construct rigid components of soft-contained play equipment structures (such as tubes, windows, panels, and decks) meeting the UL 94 V-2 classification when tested in accordance with UL 94

[image: Image] Foam plastics must be covered by a fabric, coating, or a film that meets the flame performance criteria of NFPA 701

[image: Image] The interior floor under the children’s playground structure must be a Class I interior floor finish classification when tested in accordance with NFPA 253.

Any playground structure for the use of children located within a mall must be provided with the same level of approved fire suppression and detection devices required for kiosks and similar structures. Children’s playground structures are also required, just as kiosks are, to be separated from other structures. Playground structures are required to have a minimum horizontal separation of 20 feet from any other structures within the mall. They also have an area limit and cannot exceed 300 square feet unless a special investigation has demonstrated adequate fire safety.

SECURITY

One of the most important safety features of covered malls is security grilles and doors. Horizontal sliding or vertical security grilles or doors that are part of a required means of exit have to conform to rules as well. These rules are:

[image: Image] They must remain in the full open position during the time periods that the mall is occupied by the general public.

[image: Image] Doors or grilles cannot be closed when there are 10 or more persons occupying a space that has only one exit or when there are 50 or more persons occupying a space that has more than one exit.

[image: Image] The doors or grilles must be able to be open from the inside of the building without the use of any special knowledge or special efforts where the space is occupied.

[image: Image] Where two or more exits are required, not more than one-half of the exits are permitted to include a horizontal sliding or vertical rolling grille or door.

It is mandatory that covered mall buildings that exceed 50,000 square feet be provided with standby power systems that are capable of operating the emergency communication system. These emergency voice/alarm communication systems must be accessible to the fire department.

PLASTIC SIGNS

Plastic signs that are applied to the storefront of any tenant space facing the mall must adhere to the following rules in accordance with this code.



	CODE UPDATE




	Exits in malls are subject to the same fire resistance requirements as interior wall and ceiling finishes.





[image: Image] Plastic signs must not exceed 20 percent of the wall area facing the mall.

[image: Image] Plastic signs must not exceed a height of 36 inches (914 mm), except if the sign is vertical, the height cannot be higher than 96 inches (2438 mm), and the width cannot be wider than 36 inches (914 mm).

[image: Image] Plastic signs must be located a minimum distance of at least 18 inches (457 mm) from adjacent tenants.

[image: Image] Plastics other than foam used in signs must be light-transmitting plastics and shall have a self-ignition temperature of 650°F (343°C) or greater when tested in accordance with ASTM D 1929, and a flame spread index not greater than 75 and smoke-developed index not greater than 450 when tested in the manner intended for use in accordance with ASTM E 84.

[image: Image] Edges and backs of plastic signs in the mall must be fully encased in metal.

[image: Image] Foam plastics used in signs must have a maximum heat-release rate of 150 kilowatts when tested in accordance with UL 1975 and the foam plastics must have the physical characteristics specified in this section. Foam plastics used in signs installed in accordance with this section are not required to comply with the flame spread and smoke-developed indexes specified in plastics.

[image: Image] The minimum density of foam plastics used in signs must not be less than 20 pounds per cubic foot (pcf) and the thickness must not be greater than ½ inch (12.7 mm).

HIGH-RISE BUILDINGS

The provisions of this section apply to buildings with an occupied floor located more than 75 feet above the lowest level of fire department vehicle access. There are five exceptions to these provisions which include the following:

[image: Image] Airport traffic control towers

[image: Image] Open parking spaces



	CODE UPDATE




	Malls that contain atriums must be equipped with smoke-control systems.





[image: Image] Buildings with occupancy in Group A-5

[image: Image] Low-hazard special industrial occupancies

[image: Image] Buildings with occupancy in Group H-1, H-2, or H-3.

Buildings and structures must be equipped throughout with an automatic sprinkler system and a secondary water supply where required. We know from earlier discussion that open parking garages are an exception to this provision. A reduction in fire-resistant rating is allowed in buildings that have sprinkler control valves equipped with supervisory initiating devices and water flow initiating devices for each floor. For buildings not greater than 420 feet in height, Type IA construction is allowed to be reduced to Type IB with the exception of columns supporting the floor which may not be allowed to be reduced.

For buildings not greater than 420 feet in height, the required fire-resistance rating of the fire barriers enclosing vertical shafts, other than exit enclosures and elevator hoistway enclosures, must be reduced to one hour where automatic sprinklers are installed within the shafts at the top and at alternate floor levels. If standby power is a generator and is set inside a building, the generator must be located in a separate room that is enclosed with two-hour fire barriers. Any systems you use with a manual ignition and transfer features have to be provided at the fire command center.

Standby power loads can be any of the following: power and lighting for the fire command center, electrically powered fire pumps and ventilation, and automatic fire detection equipment for smokeproof enclosures. All elevators must have standby power. The following is a list of what is classified as an emergency power load:

[image: Image] Exit signs and means of exits that are illuminated

[image: Image] Elevator car lighting

[image: Image] Emergency voice/alarm communication systems

[image: Image] Automatic fire detection systems

[image: Image] Fire alarm systems.

UNDERGROUND BUILDINGS

In this section I will touch upon underground building spaces and the codes that apply to them. The building spaces that I refer to have a floor level used for human occupancy more than 30 feet below the lowest level of exits. There are a few exceptions to this. They are as follows:

[image: Image] One- and two-family dwellings, having a compliant sprinkler system

[image: Image] Parking garages with compliant automatic sprinkler systems

[image: Image] Fixed guide way transit systems

[image: Image] Grandstands, bleachers, stadiums, arenas, and similar facilities

[image: Image] When the lowest story of a building is the only one that would qualify the building as an underground building. That building must not have an area that exceeds 1500 square feet and have an occupant load that is less than 10.

The underground portion of a building must be of Type I construction and the highest level of exit must be equipped with an automatic sprinkler system with water-flow valve switches and control valves that are supervised.

Underground buildings that have a floor level or more than 60 feet (18,288 mm) below the level of exit must be divided into two compartments. These compartments must be of an approximately equal size and extend through the highest level of exit discharge that serve the underground portion of the building and the levels below. As you may have guessed, there is an exception to this. If the area does not exceed 1500 square feet and has an occupant load of less than 10, the lowest story does not need to be compartmented. Each compartment needs to be separated by a smoke barrier wall and penetrations between the compartments will be limited to plumbing and electrical piping and conduit that are fire stopped.

Doorways must be protected by fire door assemblies that close automatically when smoke alarms go off. When provided, each compartment must have an air supply and an exhaust system that is independent of other compartments. Doors must be installed in accordance with NFPA 105. If elevators are provided, each compartment must have access to an elevator. If an elevator serves more than one compartment, an elevator lobby must be provided and be separated by a smoke barrier. Make sure that when installing elevators the doors are gasketed and have a drop sill. They must also have automatic closing by smoke detection.



	CODE UPDATE




	Atriums must be equipped with fire alarm systems.





When compartmentation is required, each compartment needs to have an independent smoke control system. It must be automatically activated and capable of manual operation. Underground buildings can require both fire alarm systems and a public address system. Each floor of an underground building must have a minimum of two exits; if compartmentation is required then the compartments must have a minimum of one exit and have an exit access doorway into an adjoining compartment.

Staircases in underground buildings that serve floor levels of more than 30 feet below their level of exit must comply with the requirements for a smoke proof enclosure. It is important that your underground building have standby power and emergency power for blackouts, storms, or other situations which cause power outages. Having these systems in place can save lives and make exiting the building easier. Listed below are loads which classify as standby power loads:

[image: Image] Smoke control system

[image: Image] Ventilation and automatic fire detection equipment for smokeproof enclosures

[image: Image] Fire pumps.

The standby power system must start up within 60 seconds after the failure of normal power supply. As I have listed loads for standby power, I will do so for emergency power loads as well.

[image: Image] Emergency voice/alarm communication systems

[image: Image] Fire alarm systems

[image: Image] Automatic fire detection systems

[image: Image] Elevator car lighting

[image: Image] Means of exits and exit sign illumination.

You must have a standpipe system equipped throughout the underground building system in accordance with the code.

GROUP I-2 MEDICAL FACILITIES

Corridors in occupancies in Group I-2 must be continuous to the exits and separated from other areas in accordance with corridor walls except spaces conforming to the following paragraphs. Spaces of unlimited areas such as waiting areas and similar spaces constructed for corridors must be permitted to be open to a corridor, but only when the following requirements are met:

[image: Image] The spaces are not occupied for patient sleeping units, treatment rooms, hazardous, or incidental use in mixed uses and occupancy.

[image: Image] The open space is protected by an automatic fire detection system installed in accordance with the code.

[image: Image] The corridors onto which the spaces open, in the same smoke compartment, need to be protected by an automatic fire detection system installed. Smoke compartment located in the spaces are to be equipped throughout with quick-response sprinklers.

[image: Image] The space is arranged so that it does not obstruct the exit.

 



	[image: Image]




	Spaces for doctors and nurses used for charting, communications, and other clerical areas have to be open to the corridor when these spaces are constructed as required for corridors.





Accordance for mental health treatment areas require that mental health patients who are not capable of self-care and are housed in spaces for group meetings or multipurpose therapeutic spaces other than incidental use areas, and under continuous supervision by facility staff, must be permitted to be open to the corridor, where the following criteria must be met:

[image: Image] Each area must not exceed 1500 square feet.

[image: Image] The area is to be located so that supervision by the facility staff is permitted.

[image: Image] The area is to be arranged so that access to exits is not obstructed in any way.

[image: Image] The area is to be equipped with an automatic fire detection system.

[image: Image] Not more than one such space is permitted in any one smoke compartment.

[image: Image] The walls and ceilings of the space are to be constructed as required for corridors.

In these types of facilities there is almost always a gift shop where visitors and patients may go to purchase small items such as gum, flowers, daily newspapers or magazines, if permitted. These gift shops must be less than 500 square feet in area and must be permitted to be open to the corridor provided the gift shop and storage areas are fully equipped with sprinklers and the storage areas are protected in accordance with this code.

Corridor walls must be constructed as smoke partitions. Doors, other than those in a wall required to be rated or for the enclosure of a vertical opening or an exit, shall not have a required fire protection rating and are not required to be equipped with self-closing or automatic-closing devices. These automatic-closing devices must provide an effective barrier to limit smoke and cannot be equipped with positive latching. Roller latches are not permitted.



	CODE UPDATE




	An underground building is one that extends more than 30 feet below the finished floor of the lowest level of exit discharge.





When locks are in place and restrict access to the patient room from the corridor and can only be used by the staff from the corridor side, they cannot obstruct or restrict any means of exits from the patient room except for patient rooms in mental health facilities.

Smoke barriers in health facilities must be provided to subdivide every story used by patients for sleeping or treatment. Smoke barriers must also divide other stories with an occupant load of 50 or more persons into at least two smoke compartments. These stories have to be divided in smoke compartments with an area of not more than 22,500 square feet and the travel distance from any point in a smoke compartment to a smoke barrier door must not exceed 200 feet. Should the need arise, a refuge area must be provided. At least 30 net square feet per patient must be provided within the aggregate area of corridors, patient rooms, treatments rooms, lounge or dining areas and other low-hazard areas on each side of each smoke barrier. On the floors that do not have patients confined to a bed, at least 6 net square feet per occupant must be provided on each side of each smoke barrier for the total number of occupants in adjoining smoke compartments.

All smoke compartments have to provide an independent means of exit so that staff, residents, patients, and family do not have to return through the smoke compartment to get to safety. Automatic sprinkler systems must be installed in smoke compartments that contain patient sleeping areas. The smoke compartments must also be equipped with an approved quick-response or residential sprinklers.

Automatic fire detection for corridors in nursing homes, both intermediate and skilled nursing facilities, detoxification facilities, and spaces permitted to be open to the corridors which I mentioned as an independent exit must also be equipped with an automatic fire detection system. Hospitals also must have smoke detection installed as required. There are two exceptions:

[image: Image] Corridor smoke detection is not required where patient sleeping units are provided with smoke detectors that comply with UL 268. These detectors must provide a visual display on the corridor side of each patient sleeping unit and an audible and visual alarm at the nursing station that monitors each unit.



	!Definition alert




	Sally port: A small controlled space with two doors. One must enter the space and close the first door before opening the second door to proceed.





[image: Image] Corridor smoke detection is not required where patient sleeping unit doors are equipped with automatic door-closing devices with integral smoke detectors on the inside of the units. These must be installed in accordance with their listing, provided that the detectors perform the required alerting function.

Some facilities have secured yards installed for the safety of the patients and staff. Grounds are permitted to be fenced and gates are permitted to be equipped with locks provided that safe dispersal areas having 30 net square feet for bed and litter patients and 6 net square feet for patients who can walk and other occupants are located between the building and the fence. These safe dispersal areas cannot be located less than 50 feet from the building that they are used for.

I-3 DIFFERENT OCCUPANCIES

Not all facilities that house patients for various reasons are necessarily medical. There are buildings and structures that occupy patients for criminal activities. Where security operations need the locking of required means of exits, provisions must be made for the release of occupants at all times. Exits from detention and correctional occupancies that pass through other areas of use must, as a minimum, conform to requirements for detention and correctional occupancies. It is possible to exit through a horizontal exit into other adjoining occupancy exit provisions that do comply with requirements used in the appropriate occupancy, as long as the occupancy is not a high-hazard use. The means of exit must comply with the code book except as modified or as provided for in this section. Doors to resident sleeping areas need to have clear width of no less than 28 inches. If the door used for an exit is a sliding door, the force to slide the door fully open cannot exceed 50 pounds with an upright force against the door of 50 pounds.

 



	[image: Image]




	Facilities that have spiral stairs are permitted for access to and between staff locations.





Facilities may have exit doors that lead into a fenced or walled courtyard. These courtyards must be of a size that accommodates all occupants with a minimum of 50 feet from the building with a net area of 15 square feet per person. During an emergency at a correctional facility a sally port may be used as a means of exits when there are provisions for continuous and unobstructed passage through the sally port during an emergency exit condition. Of all the required exit enclosures in each building, one of them may be permitted to have glazing installed in each door and inside walls at each landing level providing access to the enclosure, only if the following conditions are met:

[image: Image] The exit enclosure cannot serve more than four floor levels.

[image: Image] Exit doors cannot be less than ¾-hour fire door assemblies.

[image: Image] The total area of glazing at each floor level cannot exceed 5000 square inches and individual panels of glazing cannot exceed 1296 square inches.

[image: Image] The glazing will be protected on both sides by an automatic fire sprinkler system. The sprinkler system will be designed to completely soak the entire surface of any glazing affected by fire.

[image: Image] The glazing must be in a gasketed frame and installed in such a manner that the framing system will deflect without breaking the glass before the sprinkler system turns on.

[image: Image] Obstructions, such as curtain rods, drapery rods, curtains, drapes, or similar materials will not be installed between the automatic sprinklers and the glazing.

Exit doors are allowed to be locked in accordance with the appropriate use. Doors from an area of protection to the outside are permitted to be locked with a key. The keys to unlock the outside doors must be available at all times and the locks must be operable from both sides of the door. If the locks on the doors to exits are of a remote release, they must be provided with a reliable means of operation. There is a great risk that one is taking in their own hands if the remote release does not work due to poor maintenance or by any other means. Human lives can be lost if these types of locks are not checked periodically for bugs in the system. If at any time you find that these types of locks are not working, report it to your supervisor immediately so that it may be fixed in a timely manner. Think about this, would you prefer the building inspector or an employee to find this potentially dangerous matter?

In occupancy Conditions III and IV, the arrangement, accessibility, and security of the release mechanism(s) required for exit must have the minimum available staff at any time, the lock mechanisms are capable of being released within two minutes. Provisions for remote locking and unlocking of occupied rooms in Occupancy Condition IV are not required provided that not more than 10 locks are necessary to be unlocked in order to move occupants from one smoke compartment to a safe area within three minutes.

Opening of necessary locks must be accomplished with not more than two separate keys. Power-operated doors and locks are very different from remote release and as the owner, manager, or supervisor of Group I-3 occupancy, it is important that you know what the difference is and understand the use of the locking systems. Let us take a look at them now.

Power-Operated Sliding Doors

Power-operated sliding doors or power-operated locks for swinging doors must be used by a manual release mechanism at the door, and either emergency power or a remote operating release must be provided. But, emergency power is not required in facilities with 10 locks or less when complying with the exception of the codes for remote release.

Remote release, mechanically operated sliding doors or remote release, mechanically operated locks must be provided with a mechanically operated release mechanism at each door, or must be provided with a redundant remote release control. Doors that are unlocked remotely under emergency conditions must not automatically relock when closed unless specific action is taken at the remote location to enable the door to relock.



	CODE UPDATE




	Stairways in underground buildings must be equipped with a smoke-proof enclosure.





Vertical Openings

Vertical openings must be enclosed with these exceptions:

[image: Image] An opening in the floor, between floor levels of residential housing areas, is allowed without enclosure protection between the levels provided that the entire, normally occupied areas that are interconnected are open and unobstructed to allow supervisory personnel visual access to the areas.

[image: Image] Exit space is plenty enough to provide immediate exits for all occupants from all connected levels and areas.

[image: Image] The height difference between the highest and lowest finished floor levels cannot exceed 23 feet (7010 m).

[image: Image] Each level will be considered separately.

[image: Image] Occupancies in Group I-3 also must have smoke barriers that divide every floor occupied by residents for sleeping, or any floor having an occupant load of 50 or more persons. The division must be made into at least two smoke compartments.

There is an exception to the guidelines above. Spaces having a direct exit to one of the following, provided that the locking arrangements of the doors involved comply with the requirements for doors at the smoke barrier for the condition involved to be:

[image: Image] A public way

[image: Image] A building separated from the resident housing area by a two-hour fire-resistance-rated assembly or 50 feet (15,240 mm) of open space.

[image: Image] A secured yard or court having a holding space 50 feet from the housing area that proved 6 square feet or more of safety area per occupant. This includes residents, staff, and visitors.

Smoke compartments require that the maximum number of residents in any smoke compartment will be 200. The travel distance to a door in a smoke barrier from any room door required as exit access will not be longer than 150 feet. The distance to a door in a smoke barrier from any point in that room cannot be longer than 200 feet. In the event of an emergency, such as fire, not only is it important to have a safe place for people to flee to, but it is a code law. Facilities housing detention and correctional occupancies require at least 6 net square feet per occupant. This space must be readily available wherever the occupants are moved across the smoke barrier in a fire emergency.

An exit must be provided from each compartment that is created by smoke barriers without having occupants escape through the smoke compartment by the original exits. Resident housing areas and sleeping areas and any nearby day rooms, group activity space, or other common spaces where residents live must be separated from other spaces in accordance with the following:

[image: Image] Occupancy Conditions III and IV: Each sleeping area in these conditions must be separated from nearby common spaces by a smoke-tight partition where the distance from the sleeping area through the common area to the corridor is more than 50 feet.

[image: Image] Occupancy Condition V: Each sleeping area in occupancy condition V will be separated from nearby sleeping areas, corridors, and common spaces by a smoke-tight partition.

[image: Image] Openings in rooms: The combined area must include all openings, such as door undercuts, food passes, and grilles. Openings cannot be more than 36 inches above the floor and the openings must be closeable from the room side.



	!Definition alert




	Fly gallery: A raised floor area above a stage from which the movement of scenery and operation of other stage effects are controlled.





[image: Image] Smoke-tight doors in openings in partitions required to be smoke tight as above must be substantial doors, with construction that will resist the passage of smoke.

[image: Image] Latches and door closures are not required on cell doors.

For the purposes of this section, a windowless building or part of a building is one with windows that do not open, break easily, or without windows. Windowless buildings must be provided with an engineered smoke control system to provide ventilation. This can be either mechanical or natural, but must be in accordance with the code for each windowless compartment.

STAGES AND PLATFORMS

This section includes provisions to all parts of buildings and structures that contain stages or platforms and similar additions as defined.

A stage is defined as a space within a building used for entertainment or presentations, which includes overhead hanging curtains, drops, scenery or stage effects other than lighting, and sound. Stages must be constructed of materials as required for floors for the type of construction of the building in which such stages are located. The following list contains exceptions to this.

 



	[image: Image]




	Floors of fly galleries and catwalks must be constructed of any approved material.







	!Definition alert




	Gridiron: The structural framing over stage supporting equipment for hanging or flying scenery and other stage effects.





[image: Image] Stages of Type IIB or IV construction with a normal 2-inch (51 mm) wood deck, provided that the stage is separated from other areas in accordance with this section.

[image: Image] In buildings of Type IIA, IIIA, and VA construction, a fire-resistance-rated floor is not required, provided the space below the stage is equipped with an automatic fire-extinguishing system.

[image: Image] In all types of construction, the finished floor must be constructed of wood or approved noncombustible materials.

[image: Image] Openings through stage floors must be equipped with tight-fitting, solid wood trap doors with approved safety locks.

[image: Image] Stage height and area must be measured to include the entire performance area and adjacent backstage and support areas not separated from the performance area by fire-resistance-rated construction.

[image: Image] Stage height must be measured form the lowest point on the stage floor to the highest point of the roof or floor deck above the stage.

Galleries, gridirons, catwalks, and pinrails must use beams that are designed for this purpose only, the beams must be constructed of approved materials consistent with the requirements for the type of construction of the buildings, and a fire-resistance rating is not required. The areas will not be considered to be floors, stories, mezzanines, or levels when applying this code; an exception to remember is this: Floors of fly galleries and catwalks must be constructed of any approved material.

Stage Doors

Exterior stage doors must be protected with fire door assemblies. Exterior openings that are located on the stage for means of exit or loading and unloading purposes, and are likely to be open during occupancy of the theater, must be constructed with vestibules to prevent air drafts into the theater. In the event that the stage height is greater than 50 feet, all portions of the stage must be completely separated from the seating area by a wall with no less than a two-hour fire-resistance rating extending continuously from the foundation to the roof.

Where the separated wall is required to have a fire-resistance rating, the stage opening must have a fire curtain of approved material or an approved water curtain that complies with the code. The fire curtain must be designed and installed to intercept hot gases, flames, and smoke and to prevent a glow from a severe fire on the stage from showing on the auditorium side for a period of 20 minutes. The closing of the fire curtain from the full open position must be accomplished in less than 30 seconds, with the last 8 feet of travel requiring five or more seconds for full closure. The curtain must be activated by rate-of-rise heat detection installed in accordance with the code, operating at a rate of temperature rise of 15 to 20°F per minute, and by a secondary manual control.

A sample curtain with a minimum of two vertical seams must be subjected to the standard fire test specified in ASTM E 119 for a period of 30 minutes. The curtain will overlap the furnace edges by an amount that is appropriated to seal the top and sides. There will be a bottom pocket on the curtain that contains a minimum of 4 pounds per linear foot of batten. The exposed surface of the curtain mustn’t glow, and flame or smoke must not penetrate the curtain during the test period. Unexposed surface temperature and hose stream test requirements are not applicable to the wall fire safety curtain test. The fabric of the curtains that are used in such cases must have a smoke-developed rating of 25 or less when tested in accordance with ASTM E 84. The completed curtain that is in place between the stage and the wall will be subjected to operating tests prior to the issuance of a certificate of occupancy.
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	Egress doors are permitted to be locked in accordance with the applicable use condition.





COMBUSTIBLE MATERIALS

Most plays and theater production use some kind of scenery or props to enhance performances. Combustible materials used in sets and scenery must meet the fire movement performance criteria of NFPA 701 and the International Fire Code. Foam plastics and materials containing foam plastics must comply with the chapter regarding plastics and the International Fire Code.

Emergency ventilation must be provided for stages larger than 1000 square feet in floor area, or with a stage height greater than 50 feet. This ventilation must comply with one or both of the requirements of the code.

Roof Vents

Two or more roof vents constructed to open automatically by approved heat-activated devices and with an aggregate clear opening area of not less than 5 percent of the area of the stage can be located near the center and above the highest part of the stage area. Supplemental means must be provided for manual operation of the ventilator. Curbs must be provided as required for skylights and vents must be labeled.

Smoke control must be provided to maintain the smoke layer crossing point not less than 6 feet above the highest level of the assembly seating or above the top of the space where the stage is separated from the seating area or where a wall is provided in this space.
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	The code is much different for temporary platforms and states that platforms installed for a period of not more than 30 days are permitted to be constructed of any materials permitted by the code. But, the space between the floor and the temporary platform can only be used for plumbing and electrical wiring to platform equipment. Be sure that you know the difference in codes for permanent and temporary platforms.
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	Stage exits must have at least one approved means of exit from each side of the stage and from each side of space under the stage. At least one of these exits must be provided from each fly gallery and from the gridiron. Steel ladders, alternating tread stairways or spiral stairways are means of exits that are permitted to be used from the gridiron to a scuttle in the stage roof.





Platform Construction

Platform construction for permanent platforms must be constructed of materials as required for the type of construction of the building where your platform is going to be located. Permanent platforms are allowed to be constructed of fire-retardant-treated wood for Type I, II, and IV construction where the platforms are no more than 30 inches above the main floor, and are not more than one-third of the room floor area and not more than 3000 square feet in area. If the space beneath the permanent platform is used for storage or any other purpose other than equipment, wiring, or plumbing, the floor construction cannot be less than one-hour fire-resistance-rated construction. If the space beneath the permanent platform is used only for equipment, wiring, or plumbing, the underside of the permanent platform does not need to be protected.

Dressing Rooms

All dressing rooms and appurtenant rooms must comply with the following section. If the stage height is greater than 50 feet, the stage needs to be separated from dressing rooms, scene docks, property rooms, workshops, storerooms, and compartments that are an extension to the stage and other parts of the building by a fire barrier with no less than a two-hour fire-resistance rating with approved opening protections. If the stage is 50 feet or less, the required stage separation must be a fire barrier with no less than a one-hour fire-resistance rating with approved protective openings. You must make all dressing rooms, scene decks, property rooms, workshops, storerooms, and compartments that are extended to the stage separated from each other as well. They must have fire barriers with not less than a one-hour fire-resistance rating with approved protected openings.

Automatic Sprinkler Systems

You have learned from the previous paragraphs that all buildings or structures require an automatic sprinkler system. The codes for each building are not quite the same, so it is very important that you don’t apply one section to another. The automatic sprinkler code for stages and platforms is the following: Stages must be equipped with an automatic fire-extinguishing system. Sprinklers must be installed under the roof and gridiron and under all catwalks and galleries over the stage. Sprinklers must be installed in dressing rooms, performer lounges, shops, and storerooms accessory to the stages. The exceptions to this are that sprinklers are not required under stage areas less than 4 feet in clear height that are used exclusively for storage of table and chairs, provided that the concealed space is separated from the adjacent spaces by no less than [image: Image]-inch Type X gypsum board. Sprinklers are also not required for stages that are 1000 square feet or less in area and 50 feet or less in height where curtains, scenery, or other combustible hangings are not vertically retractable. Combustible hangings must be limited to a single main curtain, border, legs, and a single backdrop. Sprinklers are also not required within portable orchestra enclosures on stages.

AIRCRAFT-RELATED OCCUPANCIES

This section and the provisions of this section will apply to airport traffic control towers not exceeding 1500 square feet per floor occupied for the following uses only:



	!Definition alert




	Heliport: An area of land or water or a structural surface that is used, or intended for use, for the landing and taking off of helicopters, and any accessory areas that are used, or intended for use, for heliport buildings and other heliport facilities.





[image: Image] Airport traffic control cab

[image: Image] Electrical and mechanical equipment rooms

[image: Image] Airport terminal radar and electronic rooms

[image: Image] Office spaces incidental to tower operation

[image: Image] Lounges for employees, including sanitary facilities.

A minimum of one exit stairway must be permitted for airport traffic control towers of any height provided that the occupant load per floor does not exceed 15. The stairway must be separated from elevators by a minimum distance of one-half of the diagonal of the area served measured in a straight line. The exit stairways and elevator hoistways are permitted to be located in the same shaft enclosure, provided they are separated from each other by a four-hour fire barrier having no openings. Such stairways must be pressurized to a minimum of 0.15 inch of water columns and a maximum of 0.35 inch of water column in the shaft relative to the building with stairway doors closed.

Stairways need not extend to the roof and the provisions of high-rise buildings do not apply. If required stairways are pressurized, smokeproof enclosures do not apply. Airport traffic control towers must be provided with an automatic fire detection system installed. A standby power system that conforms to the electrical section of this book must be provided in airport traffic control towers more than 65 feet in height.

Power must be provided to pressurization equipment, mechanical equipment and lighting. This must also include elevator operating equipment and fire alarms and smoke detections systems. Airport traffic control towers do not need to be accessible.

HANGERS

Aircraft hangars must be in accordance with the following:

[image: Image] Exterior walls located less than 30 feet from property lines, lot lines, or a public way must have a fire-resistance rating of no less than two hours.

[image: Image] Where hangars have basements, the floor over the basement must be of Type IA construction and must be made tight against seepage or water, oil, or vapors.

[image: Image] There will be no opening or communication between a basement and a hangar.

[image: Image] Access to a basement will be from the outside only.

[image: Image] Floors must be graded and drained to prevent water or fuel from staying on the floor.

[image: Image] Floor drains must discharge through an oil separator to the sewer or to an outside vented sump. An exception to this is aircraft hangars with individual lease spaces not exceeding 2000 square feet each in which servicing, repairing, or washing is not conducted and fuel is not dispensed. These must have floors that are graded toward the door, but do not require a separator.

[image: Image] All heating equipment must be placed in another room that is separated by two-hour fire-resistance-rated construction.

[image: Image] Entrance must be made from the outside or be means of a vestibule providing a two-doorway separation. There are, however, some exceptions.

Unit heaters and vented infrared radiant heating equipment suspended at least 10 feet above the upper surface of wings or engine enclosures of the highest aircraft that are permitted to be housed in the hangar and at least 8 feet above the floor in shops, offices, and other sections of the hangar communicating with storage or service areas.

A single interior door must be allowed, provided the sources of ignition in the appliances are at least 18 inches above the floor.
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	Residential aircraft hangars: An accessory building less than 2000 square feet (186 m2) and 20 feet (6096 mm) in height, constructed on a one- or two-family residential property where aircraft are stored. Such use will be considered as a residential accessory use incidental to the dwelling.
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	A hangar must provide two means of exits. One of the doors into the dwelling must be considered as meeting only one of the two means of exits.





The process of “doping,” involving use of a volatile flammable solvent, or of painting, must be carried on in a separate detached building equipped with automatic fire-extinguishing equipment.

Fire suppression must be provided to aircraft hangars as required by NFPA 409, with the exception that Group II hangars as defined in NFPA 409 storing private aircraft without major maintenance or overhaul are exempt from foam suppression requirements.

A hangar cannot be attached to a dwelling unless separated by a fire barrier having a fire-resistance rating of no less than one hour. This separation must be continuous from the foundation to the underside of the roof and unpierced except for doors leading to the dwelling unit. Doors into the dwelling unit must be equipped with self-closing devices with at least a 4-inch noncombustible raised sill. Openings from a hangar directly into a room used for sleeping purposes are not permitted.

Smoke alarms must be provided within the hangar in accordance with the code. All electrical, mechanical, and plumbing drain, waste, and vent or DWV systems installed within the hangar must be independent of the systems installed inside the home. Building sewer lines will be permitted to be connected outside the structures with the exception of smoke detector wiring and feed for electrical sub panels in the hangar.

Any aircraft painting operations where the use or storage of flammable liquids in excess of the maximum allowable quantities per control area have to be conducted in an aircraft paint hangar that complies with this section. Spray equipment and cleaning operations must be conducted in a liquid use, dispensing and mixing room.

Aircraft paint hangars must be classified as Group H-2. Aircraft paint hangars must comply with the applicable requirements of this code and the International Fire Code for such occupancy. The construction of such paint hangars will be of Type I or II construction.

All flammable liquids must be stored in a liquid storage room, and aircraft paint hangars must be provided with fire suppression as required by NFPA 409; all aircraft paint hangars will be provided with ventilation as required by the International Mechanical Code.

COMBUSTIBLE STORAGE

Combustible storage is always a potential concern. High-pile stock or rack storage in any occupancy group will comply with the International Fire Code. Attic, under-floor, and concealed spaces used for storage of combustible materials will be protected on the storage side as required for one-hour fire-resistance-rated construction. Openings will be protected by assemblies that are self-closing and are of non-combustible construction on solid wood core no less than 1¾ inches in thickness. The exceptions to this include areas that are protected by automatic sprinkler systems and Group R-3 and U occupancies.

HAZARDOUS MATERIALS

Buildings and structures with occupancy in Group H, that house hazardous materials, will also comply with the applicable provisions of this section and the International Fire Code.

The safe design of hazardous material occupancies is material dependent. Level 2 and 3 aerosol products will be stored and displayed in accordance with the International Fire Code for occupancy group requirements.

Separate floor plans must be submitted for buildings and structures with occupancy in Group H, identifying the locations of anticipated contents and processes to reflect the nature of each occupied portion of every building and structure. A report identifying hazardous materials including, but not limited to, materials that represent hazards that are classified in Group H to be stored or used, must be submitted and the methods that you plan on storing and protecting these hazards have to be indicated on the construction documents. The opinion and report has to be prepared by a qualified person, firm, or corporation by the building official and will be provided free of charge to the enforcing agency.

Control areas need to be kept separate from each other by fire barriers or horizontal assemblies, or both. The percentage of maximum allowable quantities of hazardous materials per control area permitted at each floor will be in accordance with code recommendations, as do the maximum number of control areas per building and the fire-resistance-rating requirements. There are two exceptions for the fire-resistance-rating requirements. These are: The floor construction of the control area and the construction supporting the floor of the control area are allowed to be one-hour fire-resistance rated in buildings of Type IIA, IIIA, and VA construction provided that the building is equipped throughout with an automatic sprinkler system and the building is three stories or less in height.

The aggregate quantity of nonflammable solid and nonflammable or non-combustible liquid hazardous materials permitted in Group M display and storage area, a Group S storage area, or an outdoor control area is permitted to exceed the maximum allowable quantities per control area specified in the code without classifying the building or use as a Group H occupancy, provided that the materials are displayed and stored in accordance with the International Fire Code and quantities do not exceed the maximum in this code.
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	Any ducts that convey explosives or flammable vapors, fumes, or dusts need to extend directly to the outside of the building without entering other spaces. Exhaust ducts cannot and will not extend into or through ducts and plenums except ducts conveying vapor or fumes having flammable constituents less than 25 percent of their lower flammable limit (LFL) are permitted to pass through other spaces. Factories that have emissions generated at workstations must be confined to that area in which they are generated as specified in the International Fire Code and International Mechanical Code.





In Group M occupancy wholesale and retail sales uses, indoor storage of flammable and combustible liquids must not exceed the maximum allowable quantities per control area as indicated in this code.

The maximum quantity of aerosol products in Group M occupancy retail display areas and retail storage areas must be in accordance with the International Fire Code.

Ventilation of any rooms, areas, or spaces of Group H in which explosive, corrosive, combustible, flammable, or highly toxic dusts, mists, fumes, vapors, or gases are or may be emitted due to the processing, use, handling, or storage of materials must be mechanically ventilated as required of the International Fire and International Mechanical Codes.

Supply and exhaust openings must be located in accordance with the International Mechanical Code and exhaust air that is contaminated by highly toxic material must be treated in accordance with the International Fire Code. A manual shutoff control for ventilation equipment required by this section must be provided outside the room adjacent to the main access door to the room. The switch must be breakable and will be labeled: Ventilation System Emergency Shutoff.

If a building or structure has systems involving hazardous materials, the systems must be suitable for the intended applications. These systems are not interchangeable, they are designed to meet the individual designs and should not be changed around to suit your needs. It is your responsibility to obtain the proper systems for your needs. Controls must be designed to prevent materials from entering or leaving process or reaction systems at other than the intended time, rate, or path. Automatic controls, where provided, must be designed to be fail-safe.
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	Monitor control equipment must be installed where required by the International Fire Code, and Group H occupancies must be provided with an automatic fire detection system.
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	Protection from weather is a very important issue in regards to hazardous materials. Where weather protection is provided for sheltering outdoor hazardous material storage or use areas, such areas must be considered outdoor storage or use when the weather protection structure complies with the following section.





Explosion control must be provided in accordance with the International Fire Code where quantities of hazardous materials exceed the maximum allowable quantities or where a structure, room, or space is occupied for purposes involving explosion hazards as required by this chapter or the International Fire Code.

There must be a standby or emergency power source should an emergency or crisis happen. Where mechanical ventilation, treatment systems, temperature control, alarm, detection, or other electrically operated systems are required, such systems must be provided with an emergency or standby power system in accordance with this code or the ICC Electrical Code. The following are exceptions:

[image: Image] Storage areas for Class I and II oxidizers

[image: Image] Storage areas for Class III, IV, and V organic peroxides

[image: Image] Storage, use, and handling areas for highly toxic or toxic materials as provided for in the International Fire Code

[image: Image] Standby power for mechanical ventilation, treatment systems, and temperature control systems are not required where an approved fail-safe engineered system is installed.

Rooms, buildings, or areas occupied for the storage of solid and liquid hazardous materials must be provided with a means to control spillage and to contain or drain off the spillage and fire protection water discharged in the storage area where required in the International Fire Code, this is to include the methods of spill control and outdoor storage, dispensing, and use of hazardous materials.

Walls must not obstruct more than one side of the structure unless the obstructed area does not exceed 25 percent of the structure’s perimeter. The distance from the structure to buildings, lot lines, pubic ways, or means of exits cannot be less than the distance required for an outside hazardous material storage or use area without weather protection. The overhead structure must be of approved noncombustible construction with a maximum area of 1500 square feet.

Storage

An approved manual emergency system must be provided in buildings, rooms, or areas used for storage of hazardous materials. Emergency alarm-initiating devices will be installed outside of each interior exit or exit access door of storage buildings, rooms, or areas. The activation of an alarm-initiating device must sound a local alarm to alert occupants of an emergency situation involving hazardous materials.

Hazardous Materials with Rankings of 3 or 4

Where hazardous materials having a hazard ranking of 3 or 4 in accordance with NFPA 704 are transported through corridors or exit enclosures, there must be an emergency telephone system, a local manual alarm station, or an approved alarm-initiating device at not more than 150-foot intervals and at each exit and exit access doorway throughout the transport route. The signal must be relayed to an approved central, proprietary, or remote station service or a location that is constantly attended or supervised; this must also initiate a local audible alarm.

The next section on hazardous materials is a lengthy one, but one that cannot be taken too seriously This next section is about hazardous materials and covers Groups H-1, H-2, H-3, H-4, and H-5.

OCCUPANCY GROUPS H-1, H-2, H-3, H-4, AND H-5

There are several groups pertaining to hazardous materials. The provisions of this section apply to the storage and use of hazardous materials in excess of the maximum allowable quantities per control area. Buildings and structures with occupancy in Group H will also comply with this section and the International Fire Code.
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	Continuous gas-detection system: A gas detection system where the analytical instrument is maintained in continuous operation and sampling is performed without interruption. Analysis is allowed to be performed on a cyclical basis at intervals not to exceed 30 minutes.





Group H occupancies must be located on property in accordance with other provisions of this chapter. In Groups H-2 and H-3, not less than 25 percent of the perimeter wall of the occupancy will be an external wall. The following are exceptions to this:

[image: Image] Liquid use, dispensing, and mixing rooms having a floor area or not more than 500 square feet need not be located on the outer perimeter of the building where they are in accordance with the International Fire Code and NFPA 30.

[image: Image] Liquid storage rooms having a floor area of not more than 1000 square feet need not be located on the outer perimeter where they are in accordance with the International Fire Code and NFPA 30.

[image: Image] Spray paint booths that comply with the International Fire Code need not be located on the outer perimeter.

Group H occupancy minimum fire separation distance: regardless of any other provisions, buildings containing Group H occupancies must be set back to the minimum fire separation distance as described below. Distances must be measured from the walls enclosing the occupancy to lot lines, including those on public property. You may not use distances to assumed lot lines to establish the minimum fire separation for buildings on sites where explosives are manufactured or used when separation is provided in accordance with the quantity distance tables specified for explosive materials in the International Fire Code.

Group H-1 cannot be less than 75 feet and not less than required by the International Fire Code except for fireworks manufacturing buildings separated in accordance with NFPA 1124, buildings containing organic peroxides, unclassified detonable, and unstable reactive materials of class III and IV that are detonable and detonable pyrophoric materials, floors in storage areas for these materials must be of liquid-tight noncombustible construction. Group H-2 cannot be less than 30 feet where the area of the occupancy exceeds 1000 square feet and it is not required to be located in a detached building. Groups H-2 and H-3 cannot be less than 50 feet where a detached building is required.

Occupancies in these two groups containing materials with explosive characteristics must be separated as required by the International Fire Code.

In Groups H-1, H-2, or H-3 where detached buildings are required by Table 4.11 there are no requirements for wall and opening protection based on fire separation distance. There are special provisions for Group H-1 occupancies that you must follow.

Group H-1 occupancies must be in buildings used for no other purpose, cannot exceed one story in height, or be without a basement, crawl spaces, or other under-floor spaces. Roofs must be of lightweight construction with suitable thermal insulation to prevent sensitive material from reaching its decomposition temperature. Group H-1 occupancies containing materials which are in both physical and health hazards in quantities exceeding the maximum allowable quantities per control area must comply with requirements for both H-1 and H-4 occupancies.

Special provisions for Group H-2 and H-3 occupancies containing quantities of hazardous materials must be in buildings used for no other purpose and cannot be more than one story or without a basement or crawl space. If these occupancies contain water-reactive materials they must be resistant to water penetration.

There may not be any piping that carries water placed over or through these areas, unless isolated by approved liquid-tight construction (fire protecting piping is an exception to this). Occupancies in Group H-2 must be constructed in accordance with the following which apply to buildings in which materials that produce combustible dusts are stored. These buildings must comply with NFPA 61, 120, 651, 654, 655, 664, and 85 as well as the International Fire Code. These buildings must comply with the height and area limitations for Group H-2; except that when erected of Type I or II construction, the heights and areas of grain elevators and similar structures must be unlimited, and where Type IV construction, the maximum height will be 65 feet and in isolated areas, the maximum height of Type IV structures will be increased to 85 feet.
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	Every room or space occupied for grinding or operations that produce combustible dusts must be enclosed with fire barriers that have no less than a two-hour fire-resistance rating where the area is not more than 3000 square feet, and not less than a four-hour fire-resistance rating where the area is more than 3000 square feet.





Conveyors

Conveyors, chutes, and piping passing through the enclosures of rooms or spaces must be constructed dirt and vapor tight and be of approved materials complying with Chapter 30. Grain elevators and malt houses cannot be located with 30 feet of inside lot lines or structures on the same lot, except where built along a railroad right-of-way. Coal pockets located less than 30 feet from inside lot lines or from structures on the same lot must be constructed of no less that Type IB construction. If more than 30 feet, the minimum type of construction is not more than 65 feet in height and must be Type IV.

Mixed Occupancies

In mixed occupancies where the storage tank area is located in a building of two or more occupancies, and the amount of liquid is more than allowed, then the use must be completely separated from adjacent fired areas. Any storage tank must be approved and conform to the International Fire Code and must be noncombustible and protected from physical damage. A fire barrier wall must be placed around the tank for protection. A liquid-tight containment area compatible with the stored liquid must be provided, rooms where only double-wall storage tanks conforming to this section are used to store Class I, II, and IIIA flammable liquids are not required to have a leakage container. An approved automatic alarm must be installed to indicate a leak in a storage room or tank. It must be very loud and have the ability to be heard in any room. There will be a sign that states: Warning, When Alarm Sounds, the Environment within the Room May be Hazardous.

All storage tanks need to be vented if they are of Class I or IIIA liquids, this must go to the outdoor air and in accordance to the International Fire Code. All tanks storing Class I, II, or IIIA liquids must be provided with mechanical ventilation. If Class I liquids are being stored, explosion venting is required. The opening of any of these tanks must be designed to ensure that liquid or vapor concentrations are not released into the building.

Liquefied petroleum gases are classified as propane, butane, propylene, and butylenes. Any facilities that house these gases must be provided with air inlets and outlets so that air movement across the floor of the facility will remain even. The total area of both inlet and outlet openings must be at least 1 square inch for each 1 square foot of floor area. The bottom of these openings cannot be more than 6 inches above the floor.

Attached buildings or structures must have a perimeter of no more than 50 percent of the perimeter of the space enclosed. Separation of the attached structures must be provided by fire barriers with a fire-resistance rating of not less than one hour and may not have any openings. Fire barriers between attached structures that are occupied for LP-gas are permitted to have fire door assemblies. These barriers must be designed to withstand a static pressure of at least 100 pounds per square foot (psf), except where the building to which the structure is attached is occupied by operations or processes with similar hazards.
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	Where located in separate buildings, gas-distribution facilities must be occupied exclusively for that purpose or others of the same nature. These buildings can only be one story high; the floor cannot be located below ground level and must be solidly filled. All construction of each aspect of the building must be constructed of noncombustible materials. Explosion venting must be provided in accordance with the International Fire Code.
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	Dry cleaning plants must be constructed in accordance with this code, the International Mechanical Code, the International Plumbing Code, and NFPA 32. Dry cleaning solvents and systems must be classified in accordance to the International Fire Code. When gas rooms are provided, they must be separated from other areas by no less than a one-hour fire barrier.





Where liquefied petroleum gas-distribution facilities are located in rooms within buildings, these rooms must be located in the first story level above grade plane, they must also have at least one outside wall with enough exposed area to provide explosion venting. The walls, floors, ceilings, and roofs of such rooms and building must be constructed of approved noncombustible materials, and must be fire barriers with no less than a one-hour fire-resistance rating and without openings. Walls that are used for storing LP-gas are allowed to have openings that comply with code requirements, and they must be designed to withstand a static pressure of at least 100 psf.

Group H-5

Fabrication of Group H-5 that has aggregate quantities of hazardous materials stored and used in a single fabrication must not exceed the amount allowed by this code.

Fabrication areas, whose sizes are limited, must be separated from each other, from corridors, and other parts of the building with one-hour fire barriers, except doors within having a fire protection of not less than ¾ hour. Or, windows between areas and corridors are permitted to be fixed glazing of at least ¾ hour. Occupied levels of areas must be located at or above the first story above grade plane. All floors except for surfacing must be of noncombustible materials. Any shafts, vent shafts, and other openings must be enclosed. The annular space around penetrations for cables, cable trays, tubing, piping, or ducts must be sealed at the floor level to restrict the movement of air.

A ventilation system must be in place to capture and exhaust gases, fumes, and vapors at workstations. Exhaust ducts that penetrate workstations must be contained in a shaft. HPM must be transported to fabrication areas through enclosed piping that comply with this chapter and the International Fire Code.

All electrical equipment used within the fabrication area must conform to the ICC Electrical Code. If the average air change is at least four times an hour and is not less than three times then the location of hazardous materials does not apply to fabrication.

You may not energize workstations without proper exhaust ventilation. All corridors must be separated from fabrication areas as specified in this chapter. Corridors cannot contain HPM and cannot be used for transporting these materials, except through closed piping systems or unless fabrication areas are altered or modified, subject to the following conditions.

Corridors adjacent to the fabrication area where the alteration work is to be done must comply with the code for a length determined as follows: the length of the common wall of the corridor and the fabrication area and the distance along the corridor to the point of entry of HPM into the corridor serving that fabrication area. Also, there must be an emergency telephone system, a local manual alarm station, or another approved alarm-initiating device within the corridors at no more than 150-foot intervals. Or, self-closing doors having a fire protection rating of not less than one hour.
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	Storage areas for flammable and combustible liquid tanks inside of structures shall be located at or above grade. A two-hour fire barrier is required between the storage area and processing areas.





Service corridors are of a different nature and the coding for them is somewhat different. They are classified as Group H-5 and service corridors are to be kept separate from corridors as previously discussed in this chapters. Service corridors cannot be used as a required corridor and they must be mechanically vented or at no less than six air changes per hour. Service corridors are required to have a means of exit as well as any corridor. The maximum distance of travel from any point to a service corridor is not to exceed 75 feet. Dead ends cannot exceed 4 feet. There may not be less than two exits and no more than one-half can require travel into a fabrication area.

Service corridors must have doors that swing in the direction of the exit. The doors must have a minimum width of 5 feet or 33 inches wider than the widest cart or truck used in the corridor, whichever is greatest. As with required corridors, all service corridors are required to have an emergency alarm system in place.

Storage of hazardous production materials must be within approved or listed storage cabinets or gas cabinets within a workstation. Any HPM in quantities greater than those listed in Section 1804.2 of the International Fire Code must be in liquid storage rooms. The construction of HPM and gas rooms must be separated from other areas and by not less than a two-hour fire barrier in an area that is 300 square feet. Liquid storage rooms must be constructed in accordance with the following:

[image: Image] Rooms in excess of 500 square feet must have at least one outer door approved for fire department access.

[image: Image] Rooms must be separated from other areas by fire barriers having a fire-resistance rating of not less than one hour for rooms up to 150 square feet in area.

[image: Image] Shelving, racks, and wainscoting in these areas must be of non-combustible construction or wood of not less than 1 inch (25 mm) normal thickness.

Rooms used for the storage of Class I flammable liquids must not be located in the basement.

Liquid storage rooms and gas rooms must have a least one outside wall that will be no less than 30 feet from lot lines adjacent to public ways. Explosion control is required. Where two exits are required, one must lead directly outside of the building. Mechanical exhaust ventilation must be provided in liquid storage rooms at the rate of no less than 1 cubic foot per minute of floor area or six air changes per hour. HPM storage is required to have an approved emergency alarm system that is alarm-initiating and sounds a local alarm and transmits a signal to the emergency control station.

Piping and tubing is required of systems that supply HPM liquids or gases having a health-hazard rating of III or IV and must be welded throughout, except for connections to the system that are within a ventilated enclosure. Hazardous production materials supply piping in service must be readily accessible. Where HPM gases or liquids are carried in pressurized piping above 15 pounds per square inch gauge (psig), excess flow control shall be provided. Where the piping comes from within a liquid storage room, HPM room, or gas room, the excess flow control shall be located within the liquid storage room, HPM room, or gas room. The installation of HPM piping and tubing within the space shall be in accordance with the following conditions:

[image: Image] Automatic sprinklers must be installed within the space unless the space is less than 6 inches in the least dimensions.

[image: Image] Ventilation not less than six air changes per hour must be provided.

[image: Image] The space must not be used to convey air from any other area.

[image: Image] Where the piping or tubing is used to transport HPM liquids, a receptor must be installed below such piping or tubing.

[image: Image] The receptor must be designed to collect any discharge or leakage and drain it to an approved location.

[image: Image] The one-hour enclosure must not be used as part of the receptor.

[image: Image] HPM supply piping and tubing and nonmetallic waste line must be separated from the corridor and from occupancies other than group H-5 by fire barriers that have a fire-resistance rating of not less than one hour.

[image: Image] Where gypsum wallboard is used, joints on the piping side of the enclosure are not required to be taped, provided the joints occur over framing members.

[image: Image] Access openings into the enclosure must be protected by approved fire protection-rated assemblies.

[image: Image] Readily accessible manual or automatic remotely activate fail-safe emergency shutoff valves must be installed on piping and tubing other than waste lines at the following locations: (1) at branch locations into the fabrication area (2) at entries into corridors. The exception to this is any transverse crossing of the corridors by supply piping that is enclosed within a ferrous pipe or tube for the width of the corridor need not comply with bullets one through five.

Gas Detection

Continuous gas detection systems must be provided for HPM gases when the physiological warning threshold level of the gas is at a higher level than the accepted PEL for the gas and for flammable gases in accordance with this section. A continuous gas-detection system is required for fabrication areas, HPM rooms, gas cabinets, and exhausted enclosures and corridors, but is not required for the occasional transverse crossing of the corridors by supply piping that is enclosed in a ferrous pipe or tube for the width of the corridor. The gas-detection system must be capable of monitoring the room, and/or equipment, in which the gas is located at or below the PEL or ceiling limit of the gas. For flammable gases, the monitoring detection threshold level shall be vapor concentrations in excess of 20 percent of the lower explosive limit (LEL). Monitoring for highly toxic gases must also comply with the requirements of the International Fire Code.

Gas detection systems must initiate a local arm and transmit a signal to the emergency control station when a short-term hazard is detected. The gas detection system must automatically close the shutoff valve at the source on gas supply piping and tubing related to the system being monitored for which gas is detected when a short-term hazard is detected. Automatic closure of shutoff valves must comply with the following:

[image: Image] Where the gas-detection sampling point initiating the gas detection system alarm is within a gas cabinet or exhausted enclosure, the shutoff valve in the gas cabinet or exhausted enclosure for the specific gas detected shall automatically close.

[image: Image] Where the gas-detection sampling point initiating the gas detection system alarm is within a room and compressed gas containers are not in gas cabinets or an exhausted enclose, the shutoff valves on all gas lines for the specific gas detected shall automatically close.

[image: Image] Where the gas-detection sampling point initiating the gas detection system alarm is within a piping distribution manifold enclosure, the shutoff valve supplying the manifold for the compressed gas container of the specific gas detected must automatically close.

The only exception to this is where the gas-detection sampling point initiating the gas detection system alarm is at the use location or within a gas valve enclosure of a branch line downstream of a piping distribution manifold; the shutoff valve for the branch line location in the distribution manifold enclosure must automatically close. The emergency control station must receive signals form emergency equipment and alarm and detection systems. Such emergency equipment and alarm and detection systems must include, but are not be limited to, the following where such equipment or systems are required to be provided, either in this chapter or elsewhere in this code:

[image: Image] Automatic fire sprinkler system alarm and monitoring systems

[image: Image] Manual fire alarm systems

[image: Image] Emergency alarm systems

[image: Image] Continuous gas-detection systems

[image: Image] Smoke detection systems

[image: Image] Automatic detection and alarm systems for phosphoric liquids and Class III water-reactive liquids required in Section 1805.2.3.5 of the International Fire Code

[image: Image] Exhaust ventilation flow alarm devices for phosphoric liquids and Class III water-reactive liquids required in Section 1805.2.3.5 of the International Fire Code.

Emergency Power

An emergency power system must be provided for Group 5 occupancies. The required electrical systems are to include the following:

[image: Image] HPM exhaust ventilation systems

[image: Image] HPM gas cabinet ventilation systems

[image: Image] HPM exhausted enclosure ventilation systems

[image: Image] HPM gas room ventilation systems

[image: Image] HPM gas detection systems

[image: Image] Emergency alarm systems

[image: Image] Manual fire alarm systems

[image: Image] Automatic sprinkler system monitoring and alarm systems

[image: Image] Automatic alarm and detection systems for phosphoric liquids and Class III water-reactive liquids required in Section 1805.2.3.5 of the International Fire Code

[image: Image] Flow alarm switches for phosphoric liquids and Class III water-reactive liquids required in Section 1805.2.3.5 of the International Fire Code

[image: Image] Electrically operated systems required elsewhere in this code or in the International Fire Code applicable to the use, storage, or handling of HPM.

Exhaust Ventilation

Exhaust ventilation systems are allowed to be designed to operate at no less than one-half the normal fan speed of the emergency power system where it is demonstrated that the level of exhaust will maintain a safe atmosphere. Automatic sprinkler system protection in exhaust ducts for HPM must be provided in exhaust ducts conveying gases, vapors, fumes, mists, or dusts generated for HPM. This applies to metallic and noncombustible non-metallic exhaust ducts where the largest cross-sectional diameter is equal to or greater than 10 inches and the ducts are within the building and they convey flammable gases, vapors, or fumes, except for ducts listed or approved for applications without automatic fire sprinkler system protection or ducts not more than 12 feet in length installed below ceiling level.

OCCUPANCY GROUPS I-1, R-1, R-2, AND R-3

Occupancies in Groups I-1, R-1, R-2, R-3 must comply with provisions of this code. Walls separating dwelling units in the same building and walls separating sleeping units in the same building also must comply with this code.





	[image: Image]




	This section applies to spray rooms where there is spraying of flammable paints, varnishes, and lacquers or other flammable materials, mixtures, or compounds. Spray rooms must be enclosed with fire barriers with no less than one-hour fire-resistance ratings. Floors must be waterproofed and drained in an approved manner. The interior surfaces of spray rooms must be smooth and constructed to permit the free passage of exhaust air. Spraying spaces must be ventilated to prevent the accumulation of flammable mist or vapors.





Now, let’s move into Chapter 3 to explore more of the mysteries of the building code.
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a. When the inside perimeter of the conerete protectionis not square, L shallbe
takenas the average of L, and L, When the thickness of concrete cover s not
constant, shall be taken as the average of , and

b. Jonts shallbe protected with a minimun | inch thickness of eramic fiber
blanket but in no case less than one-half the thickness of the column cover
(see Section 720.2.1.3).
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ForSI: 1 inch = 25.4 mm.

d = Depth of a wide flangs column, utside diameter of pipe olumm, or out-
side dimension of structural wbing column (inchs).

(= Thicknessof web of wide flange column (nches).
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