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THE MASSACHUSETTS STATE BUILDING CODE 780 CMR
                  Sixth Edition 2/7/97 (Effective 2/28/97) 

PART FOUR- ARCHAIC CONSTRUCTION SYSTEMS 

F-401.0 PURPOSE AND SCOPE 
F-401.1 Purpose: The purpose of of Appendix F, Part Four is to assist the building official and those regulated by780 CMR in evaluating the properties of archaic construction systems. 

F-401.2 Scope: Appendix F, Part Four contains data on construction systems no longer in general use but which may be encountered in older existing buildings. It is meant to be used for assessing existing conditions when evaluating how proposed changes will impact upon the performance of the building. 

F-401.3 Application: In any given problem, all available data should be collected and professional judgement exercised in arriving at decisions. Evaluative judgment should be used when test data does not exist or when applying the data contained in this standard. 

F-402.0 ARCHAIC FIRERESISTIVE 
SYSTEMS 
F-402.1 General: Appendix F, Part Four contains a list of fireresistive materials and construction which are not necessarily currently in common use. Some of the hourly ratings contained in the listing predate ASTM E-119 that is in current use. The hourly ratings may be higher or lower if tested according to ASTM E 119. In addition to the data contained herein, see Report BMS92, Building Materials and Structures, dated October 7, 1942, National Bureau of Standards. The data listed below is extracted from the Boston Building Code, circa 1943. 

F-402.2 Fire resistive materials and construction: 

F-402.2.1 Minimum qualities: Materials, to be given the fire resistive ratings specified in this part, shall have the following minimum qualities set forth in Appendix F F-402.2.2 through F-402.2.19. 

F-402.2.2 Class 1 concrete: Concrete of Class 1 shall be so proportioned as to have a strength of at least 1500 pounds per square inch (psi) and the coarse aggregate shall consist of limestone, trap rock, blast furnace slag, cinders containing not more that 20% of combustive material, burned clay or shale. 

F-402.2.3 Class 2 concrete: Concrete of Class 2 shall be so proportioned as to have a strength of at least 1500 pounds psi, the coarse aggregate consisting of sandstone, granite, quartzite, siliceous gravel or other similar material not over one inch in size. 

F-402.2.4 Masonry: Masonry shall be laid in lime-cement or cement mortar, or approved masonry cement mortar, except that masonry of gypsum tile shall, and masonry of structural clay tile may, be laid in gypsum mortar. Masonry shall be thoroughly bonded by breaking joints in successive courses or by the use of metal ties. 

F-402.2.5 Brick: Brick shall be burned clay or shale, concrete or sand-lime brick of Grade C or better. 

F-402.2.6 Stone: Stone shall be limestone, marble, slate or equally fireresistive natural stone. Sandstone, granite or other stone which, because of its crystalline structure or for other reason, is less fire resistive, shall not be considered fire protection for structural metal, but may be used in a masonry wall not less that 12 inches thick required to have fireresistance. Stone masonry shall have the same fire resistive rating as brick masonry. 

F-402.2.7 Cast stone: Cast stone masonry shall have the same fireresistive rating as brick masonry. 

F-402.2.8 Concrete blocks: Concrete blocks, whether solid or hollow, shall have as coarse aggregate limestone, trap rock, blast furnace slag, cinders containing not more than 20% of combustible material, burned clay or shale. 

F-402.2.9 Structural clay tile: Structural clay tile shall conform to the specifications for load-bearing tile, floor tile or partition tile. Where partition tile is specified load-bearing tile may be used. 

F-402.2.10 Gypsum: Gypsum tile or pre-cast gypsum concrete, whether solid or hollow, shall conform to Standard Specifications for Gypsum Partition Tile or Block of the American Society for Testing Materials and shall not contain more than 3% by weight of wood or other combustible binder or filler. 

F-402.2.11 Gypsum concrete: Gypsum concrete shall not contain more than 12½ by weight of wood or other combustive binder or filler and shall have a compressive strength of at least 500 psi. It shall not be used where exposed to the elements. 

F-402.2.12 Lath: Expanded metal or wire lath as a base or reinforcement for plastering shall weigh not less than 2.2 pounds per square yard and shall have not less than 2½ meshes per inch. 

F-402.2.13 Metal mesh for masonry: Metal mesh reinforcement specified for masonry fire protection of structural metal shall consist of wire lath strips the full thickness of the masonry, laid in the beds thereof, or its approved equivalent. 

F-402.14 Metal mesh for concrete: Metal mesh reinforcement specified for concrete fire protection of structural metal shall consist of wire mesh weighing not less than 1½ pounds per square yard with wire spaced not over four inches, or not less than No. 11 gauge steel wire spaced not over four inches apart, or its approved equivalent. 

F-402.2.15 Cement plaster: Cement plaster shall be proportioned of one part Portland cement, and not more than two parts of sand measured by volume dry and loose to which may be added lime putty or hydrated lime not exceeding 15% of the cement. 

F-402.2.16 Gypsum plaster: Gypsum plaster, except where otherwise specified, may contain sand, not in excess of three times the weight of the gypsum. 

F-402.2.17 Lime plaster: Lime plaster shall consist of a mixture of one part lime, not over three parts sand, and water. 

F-402.2.18 Pneumatically projected mortar: Pneumatically projected mortar made of Portland cement, sand nd water shall be rated for fire protection the same as Class 1 concrete. 

F-402.2.19 Concrete fill: Concrete fill, where specified in this appendix in connection with hollow masonry units shall consist of Class 1 or Class 2 concrete poured in the hollow spaces of the units as they are laid. 

F-402.2.20 Reinforced concrete: Portland cement concrete or gypsum concrete poured in place as fire protection for beams, trusses and other horizontal or inclined members of structural steel and pneumatically projected mortar applied to structural steel as fire protection shall be reinforced with metal mesh reinforcement. Concrete protection for vertical columns of structural metal shall have reinforcing consisting of No. 5 wire spaced not over eight inches apart or its equivalent. Reinforcement shall be wrapped around the structural member and so arranged as to be completely embedded in the fire protection material and to ensure its integrity. 

F-402.2.21 Reinforced plaster: Plaster used as fire protection or to resist the spread of fire shall be reinforced with metal lath, except plaster less than one inch thick or masonry or concrete. 

F-402.2.22 Replacement material: In the protection of structural metal including reinforcement, ½ inch of cement or gypsum plaster may replace an equal thickness of poured concrete or pneumatically projected mortar as protective material; and one inch of cement or gypsum plaster reinforced with metal lath may replace an equal thickness of poured concrete, pneumatically projected mortar or masonry protection. 

F-402.2.23 Plaster: Where plaster is required without other specification, it shall consist of ½ inch of cement or gypsum plaster, except that only gypsum plaster shall be used on gypsum masonry. 

F-402.2.24 Thickness: In this appendix, except where otherwise specifically stated, the thickness given in a list of materials applies to the next following item only, and not to the total thickness where additional materials are specified. 

F-402.2.25 Embedding limitations: Pipes, wires, conduits and ducts shall not be embedded in or placed behind the fire-protective materials required for the protection of structural steel or iron except as otherwise provided in this paragraph. Above fire-protective hung ceilings and within the enclosed space in building of Type 1 and Type 2 construction within which, other than the enclosure, fire protection of steel is not required, pipes, wires, conduits and ducts may be placed, provided they are so arranged and so secured that they will not, either by expanding in the event of fire, or otherwise impair, the effectiveness of the enclosing protective materials. Electric conduits and wires and gas pipes may be embedded in concrete or masonry fire protection of structural steel where the protective material is reinforced with wire mesh, provided they shall have protective covering except over the tops of beams and girders, at least as thick as required for the steel. 

F-402.2.26 Damage protection: In factories, garages, warehouses and other buildings in which the fire-protective covering required for steel or iron columns may be damaged by the movement of vehicles, materials or equipment, such covering shall be protected by metal or other material in a manner satisfactory to the building official. 

F-402.2.27 Firestopping: Firestopping shall mean the stopping off or enclosure at the ends and wherever else specified of the spaced between studs of partitions, joists of floors and roofs and other similar spaces to prevent drafts of air and the communication of fire from one such space to another. Fire-stopping shall consist of wood not less than 1½ inches thick, of sheet metal not less than No. 24 gauge or of masonry, or a combination of such materials. Firestopping shall be tightly fitted in the space to be filled, about pipes, wires and ducts and, if cut or disturbed in the placement of pipes, wires and ducts, shall be repaired. 

F-402.3 Fire protection of steel columns:

F-402.3.1 Protective thickness: Structural steel columns required to have fire protection of a given rating shall be covered on all sides with protective material having not less than the thickness necessary for the required rating. Except where "no fill" is specified, re-entrant and other accessible spaces behind the specified outer protection shall be filled with concrete or brick masonry or the material of the outer protection. 

F-402.3.2 Fireresistance rating: Materials shall be assumed to afford to steel columns fire protection of the rating indicated in the following Appendix F-402.3.3 through F-402.3.6: 

F-402.3.3 Four hour rating: 

1. Two inches Class 1 concrete. 

2. Three inches Class 2 concrete, metal mesh reinforcement. 

3. 3½ inches brick masonry. 

4. Two layers two inch structural clay partition tile masonry, metal mesh in beds. 

5. Two inches structural clay partition tile masonry, concrete fill, metal mesh in beds, ¾ inch gypsum plaster. 

6. Four inches structural clay partition tile masonry, concrete fill, metal mesh in beds, _ inch lime plaster. 

7. Four inches structural clay partition tile or concrete block masonry, concrete fill, plaster. 

8. Three inches hollow gypsum tile masonry and plaster. 

9. Two inches gypsum concrete, metal mesh reinforcement. 

10. Two inches solid gypsum tile masonry and plaster. 

11. Three inches solid cinder concrete block masonry and plaster. 

12. Four inches hollow cinder concrete block masonry and plaster 

F-402.3.4 Three hour rating: 

1. 1¾ inches Class 1 concrete. 

2. Two inches Class 2 concrete, metal mesh reinforcement. 

3. Two inches gypsum concrete. 

4. Two inches solid cinder concrete block masonry and plaster. 

5. Two inches structural clay partition tile masonry, concrete fill. 

6. Four inches structural clay partition tile masonry, concrete fill, metal mesh in beds, _ inch lime plaster. 

F-402.3.5 Two hour rating: 

1. 1½ inches Class 1 concrete. 

2. Two inches Class 2 concrete, metal mesh reinforcement. 

3. One inch Class 1 or Class 2 concrete encased in standard weight steel or wrought iron pipe. 

4. Two inches structural clay partition tile masonry and plaster. 

5. Two layers plaster, each on metal lath, with ¾ inch air space between, two inches total thickness. 

6. Two inches gypsum concrete. 

7. Two inches solid or three inches hollow gypsum tile masonry. 

F-402.3.6 One hour rating: 

1. One inch Class 1 concrete. 

2. 1½ inches Class 2 concrete with metal mesh reinforcement. 

3. 2¼ inches brick masonry. 

4. Two inches structural clay partition tile or concrete block masonry. 

5. One inch cement or gypsum plaster on metal lath. 

F-402.3.7 Thickness: The thickness of protection on the outer edges of lugs or brackets need not exceed one inch. 

F-402.4 Fire protection of cast iron columns: 

F-402.4.1 Protective thickness: Cast iron columns required to have fire protection of a given rating shall be covered on all sides with protective materials having not less than the thickness necessary for the required rating. Re-entrant spaces, if any on the exterior of cast iron columns, and other accessible spaces behind the specified protection, shall be filled with Class 1 concrete or brick masonry or the material of the outer protection. 

F-402.4.2 Fireresistance rating: Materials shall be assumed to afford to cast iron columns fire protection of the rating indicating in the following Appendix F-402.4.3 through F-402.4.5: 

F-402.4.3 Four hour rating: Cast iron columns shall not be used where the protection of a four hour rating is required. 

F-402.4.4 Three hour rating: 

1. Two inches Class 2 concrete. 

2. Three inches Class 2 Concrete, metal mesh reinforcement. 

3. Two inches structural clay partition tile or concrete block masonry concrete fill. 

4. 1½ inches cement or gypsum plaster on metal lath and metal furring to form ½ inch air space. 

5. 1½ inches Class 1 concrete. 

6. Two inches Class 2 concrete with metal mesh reinforcement. 

F-402.4.5 One hour rating: 

1. One inch Class 1 concrete. 

2. 1½ inches Class 2 concrete with metal mesh reinforcement. 

3. One inch cement or gypsum plaster on metal lath. 

F-402.5 Fire protection of steel in reinforced concrete columns: 

F-402.5.1 Protection thickness: The main steel reinforcement, including spiral reinforcement and ties larger than ½ inch, in reinforced concrete columns required to have fire protection of a given rating shall be covered with concrete having not less than the thickness listed in Appendix F-402.5 for the rating indicating in the following Appendix F-402.5.2 through F-402.5.6. 

F-402.5.2 Four hour rating: 

1. 1½ inches Class 1 concrete. 

2. Two inches Class 2 concrete. 

F-402.5.3 Three hour rating: 1½ inches Class 1 or Class 2 concrete. 

F-402.5.4 Two hour rating: 

1. One inch Class 1 concrete. 

2. 1½ inches Class 2 concrete. 

F-402.5.5 One hour rating: One inch Class 1 or Class 2 concrete. 

F-402.5.6 Ties less than ½ inch: The thickness of protection on column ties not larger than ½ inch may be ½ inch may be ½ inch thinner than that listed above. 

F-402.6 Fire protection of steel beams, girders, and trusses: 

F-402.6.2 Protective thickness: Steel beams, girders and trusses or the members of trusses, required to have fire protection of a given rating, shall be covered on all sides with material having not less than the thickness necessary for the required rating. 

F-402.6.3 Four hour rating: 

1. Two inches Class 1 concrete. 

2. Three inches Class 2 concrete. 

3. Three inches structural clay partition tile or concrete block masonry and plaster. 

4. Three inches hollow gypsum tile masonry and plaster. 

5. Two inches gypsum concrete. 

6. Two inches solid gypsum tile masonry and plaster. 

F-402.6.4 Three hour rating: 

1 1¾ inches Class 1 concrete. 

2. 2½ inches Class 2 concrete. 

3. Two inches gypsum concrete. 

4. Two inches structural clay partition tile, or concrete block masonry and plaster. 

5. Two inches solid, or three inches hollow gypsum tile masonry. 

F-402.6.5 Two (2) hour rating: 

1. 1½ inches of Class 2 concrete. 

2. Two inches gypsum concrete. 

F-402.6.6 One hour rating:
1. One inch Class 1 concrete. 

2. 1½ inches Class 2 concrete. 

3. _ inch or cement or gypsum plaster on metal lath. 

F-402.7 Fire protection of steel in reinforced concrete beams: 

F-402.7.1 Protective thickness: The main steel reinforcement, including stirrups larger than ½ inch, in reinforced concrete beams, girders and trusses, including the ribs of reinforced concrete ribbed floors or roofs where one or both sides of the ribs, in addition to the soffit, are exposed to fire, required to have fire protection of a given rating, shall be covered on all sides with concrete having not less than the thickness listed in Appendix F-402.7 for the required rating. Where a reinforced concrete floor or roof has a flush ceiling formed with approved permanent masonry filler between ribs, the reinforcement shall have the protection required for reinforcing steel of floors and roofs in Appendix F-402.8. 

F-402.7.2 Four hour rating: 

1. 1½ inches Class 1 concrete. 

2. Two inches Class 2 concrete. 

F-402.7.3 Three hour rating: 1½ inches Class 1 or Class 2 concrete. 

F-402.7.4 Two hour rating: 

1. One inch Class 1 concrete. 

2. 1½ inches Class 2 concrete. 

F-402.7.5 One hour rating: One inch Class 1 or Class 2 concrete. 

F-402.7.6 Stirrups less than ½ inch: The thickness of protection on stirrups not larger than ½ inch may be less than that listed by not more than ½ inch. 

F-402.8 Fire protection of steel reinforcing in floors and roofs: 

F-402.8.1 Protection thickness: The steel reinforcement in reinforced concrete floors and roofs with flush or plane ceiling, such that the exposure to fire is on the soffit only, required to have fire protection of a given rating, shall be covered with concrete having not less than the thickness listed in Appenfix F-402.8 for therequired rating. In floors or roofs having reinforced concrete ribs where the concrete surrounding the steel reinforcement is exposed to fire on one or both sides in addition to the soffit, such reinforcement shall have the protection specified in Appendix F-402.7 for steel in reinforced concrete beams. 

F-402.8.2 Four hour rating: 

1. One inch Class 1 concrete. 

2. 1¼ inches Class 2 concrete. 

F-402.8.3 Three hour rating: One inch Class 1 or Class 2 concrete. 

F-402.8.4 Two hour rating: 

1. ¾ inch Class 1 concrete. 

2. One inch Class 2 concrete. 

F-402.8.5 One hour rating: ¾ inch Class 1 or Class 2 concrete. 

F-402.9 Fireresistive floor and roof construction: 

F-402.9.1 Protective thickness: Floors and roofs required to have resistance of a given rating to the spread of fire shall have such thickness of the materials of which it is constructed, as shall be necessary for the required rating, and structural metal forming a part of such floors or roofs shall have protection against fire of such required rating. Floors and roofs required to have two hour or longer resistance to fire be constructed of noncombustible materials. Granolithic, burned clay tile, ceramic tile or other similar incombustible floor finish of a given thickness may be substituted for an equal thickness, and sand, cinder or other incombustible filling material, with or without embedded wooden screeds, may be substituted for _ its thickness, of the floor or roof construction material specified in Appendix F-402.9, provided that such floors and roofs shall have adequate thickness for structural purposes. 

F-402.9.2 Fireresistance rating: Floor or roof construction shall be assumed to afford resistance to the spread of fire of the rating indicated in the following Appendix F-402.9.3 through F-4029.6: 

F-402.9.3 Four hour rating: 

1. Four inches solid slab of reinforced Portland cement concrete or reinforced precast gypsum concrete. 

2. Four inches solid masonry arched or slabs. 

3. Four inches structural clay floor tile masonry arches or slabs with top covering of not less than two inches of solid masonry or reinforced concrete. 

4. Five inches combination reinforced Portland cement concrete slab consisting of permanent fillers of concrete block, gypsum or structural clay tile and 1½ inches of concrete topping; but if structural clay partition tiles are used for fillers, they shall be plastered on the soffit. 

F-402.9.4 Three hour rating: 

1. Three inches solid slab of reinforced Portland cement concrete or reinforced precast gypsum concrete. 

2. Three inches solid masonry arches or slabs. 

3. Four inches structural clay floor tile masonry, arches or slabs with top covering of not less than 1½ inches of solid masonry or reinforced concrete. 

4. Four inches combination reinforced Portland cement concrete slab consisting of permanent fillers of concrete block, gypsum or structural clay tile and one inch concrete topping; but if structural clay partition tiles are used for fillers, they shall be plastered on the soffit. 

F-402.9.5 Two hour rating: 

1. 2½ inches solid slab of reinforced Portland cement concrete or reinforced precast gypsum concrete. 

2. 2½ inches solid masonry arches or slabs. 

3. Three inches structural clay floor tile masonry, arches or slabs with top covering of not less than one inch of solid masonry or reinforced concrete. 

F-402.9.6 One hour rating: 

1. Three inches structural clay floor tile masonry, arches or slabs with all joints thoroughly filled with cement or gypsum mortar. 

2. Wood floor or roof construction with joists not less than 1_ inches in least dimension, firestopped, double board floor, approved asbestos felt between lay of boards, and with a ceiling of at least ¾ inch cement or gypsum plaster on metal lath. 

3. Steel beams or steel joists not more than 36 inches apart on centers with noncombustible floor and a ceiling of at least ¾ inch cement or gypsum plaster on metal lath furring. 

F-402.10 Fireresistive ceiling construction: 

F-402.10.1 Protective thickness: Ceilings required to afford fire protection of a given rating to the floor or roof framing under which it is supported shall be of fireresistive materials of at least the thickness necessary for the given rating. A fireresistive ceiling and all hangers and fastenings necessary for its support to the protected framing shall be of noncombustible materials. It shall be capable of sustaining its own weight without exceeding allowable stresses. Metal reinforcement in such a ceiling shall be protected from fire as specified in Appendix F-402.8 for reinforcing in a floor. 

F-402.10.2 Fireresistance rating: Ceiling construction shall be assumed to afford to floor or roof framing fire protection of the rating indicated in the following Appendix F-402.10.3 through F-402.10.6. 

F-402.10.3 Four hour rating:
1. 2½ inches solid slab of reinforced Portland cement concrete or reinforced precast gypsum concrete. 

2. Two inches precast reinforced gypsum concrete, plastered. 

F-402.10.4 Three hour rating: 

1. Two inches solid slab of reinforced Portland cement concrete or reinforced precast gypsum concrete. 

2. Two inches precast reinforced gypsum concrete, lapped or rabbeted joints. 

F-402.10.5 Two hour rating: 1½ inches solid slab of reinforced Portland cement concrete or reinforced precast gypsum concrete. 

F-402.10.6 One hour rating: ¾ inch cement or gypsum plaster on metal lath. 

F-402.11 Fireresistive bearing walls and partitions: 

F-402.11.1 Protective thickness: Bearing walls and partitions required to have resistance to fire or the spread of fire of a given rating shall be constructed of fireresistive materials and shall have at least the thickness necessary for the required rating. Walls required to have two hour or longer rating shall be of noncombustible materials. Steel reinforcement in reinforced concrete walls shall have the same protection for the given rating as is required in Appendix F-402.9 for floors. 

F-402.11.2 Fireresistance rating: Bearing walls and partitions shall be assumed to have resistance to fire and the spread of fire of the rating indicated in the following Appendix F-402.11.3 through F-40211.6: 

F-402.11.3 Four hour rating: 

1. Eight inches solid brick masonry. 

2. 12 inches hollow wall of brick masonry, minimum eight inch masonry thickness. 

3. 12 inches structural clay load-bearing tile masonry with two units and not less than three cells in the thickness of the wall. 

4. Eight inches structural clay load-bearing tile masonry with one unit and not less than two cells in the thickness of the wall, plastered both sides. 

5. 12 inches concrete block masonry with one unit and not less than two cells in the thickness of the wall. 

6. Eight inches one piece concrete block masonry with shells and webs at least 1½ inches thick, plastered both sides. 

7. 12 inches total thickness of brick masonry facing bonded to structural clay load-bearing tile masonry backing. 

8. Eight inches solid concrete. 

9. Six inches solid reinforced concrete. 

10. A steel or reinforced concrete frame bearing wall in which the steel has fire protection of four hour rating, with panel filling as specified in Appendix F-402.12 for a nonbearing wall of four hour rating. 

F-402.11.4 Three hour rating: 

1. Eight inches structural clay load-bearing tile masonry with two units and not less than four cells in the thickness of the wall. 

2. 12 inches structural clay load-bearing tile masonry with one unit and not less than three cells in the thickness if the wall. 

3. Eight inches one piece concrete block masonry with shells and webs not less than 1½ inches thick, plastered both sides. 

4. Eight inches one piece concrete block masonry with shells and webs not less than two inches thick. 

5. Five inches solid reinforced concrete. 

6. A steel or reinforced concrete frame bearing wall in which the steel has fire protection of three hour rating, with panel filling as specified in Appemdix F-402.12 for a nonbearing wall of three hour rating. 

F-402.11.5 Two hour rating: 

1. Eight inches structural clay load-bearing tile masonry with not less than three cells in the thickness of the wall. 

2. Eight inches concrete block masonry with shells and webs not less than 1½ inches thick.3. A steel or reinforced concrete frame bearing wall in which the steel has fire protection of two hour rating, with panel filling as specified in Appendix F-402.12 for a nonbearing wall of two hour rating. 

F-402.11.6 One hour rating: 

1. A steel or wooden stud bearing wall covered on both sides with one inch cement or gypsum plaster on metal lath, firestopped if of wood. 

2. A steel or reinforced concrete frame bearing wall in which the steel has fire protection of one hour rating, with panel filling as specified in Appendix F-402.12 for a nonbearing wall of one hour rating. 

F-402.12 Fireresistive nonbearing walls and partitions: 

F-402.12.1 Protective thickness: Nonbearing walls and partitions required to have resistance to fire and the spread of fire of a given rating shall be constructed of fireresistive materials and shall have at least the thickness necessary for the required rating. Walls required to have two hour or longer rating shall be of incombustible materials. Steel reinforcement in reinforced concrete walls shall have the same protection for the given rating as is required in Appendix F-402.8. 

F-402.12.2 Fireresistance rating: Nonbearing walls and partitions shall be assumed to have resistance to fire and the spread of fire of the rating indicated in the following Appendix F-402.12.3 through F-402.12.6. 

F-402.12.3 Four hour rating: 

1. Eight inches solid brick masonry. 

2. 3½ inches solid brick masonry, plastered goth sides. 

3. Six inches structural clay load-bearing tile, plastered both sides. 

4. Six inches solid concrete. 

5. Four inches solid reinforced concrete. 

6. Any wall which, as a bearing wall, has a three hour or four hour rating in Appendix F-402.11, except the steel or reinforced concrete frame bearing wall. 

F-402.12.4 Three hour rating: 

1. 3½ inches solid brick masonry. 

2. Four inches structural clay load-bearing tile, plastered both sides. 

3. Four inches solid concrete. 

4. Three inches reinforced concrete. 

5. Any wall which, as a bearing wall, has a two hour rating in Appendix F-402.11 except the steel or reinforced concrete frame bearing wall. 

F-402.12.5 Two hour rating: 

1. Three inches gypsum tile masonry plastered both sides except in exterior walls. 

2. Eight inches structural clay partition tile masonry, plastered both sides. 

3. Eight inches structural clay load-bearing tile, with three cells in the thickness of the wall. 

4. 2½ inches solid cement or sanded gypsum plaster on metal lath and noncombustible studding. 

5. Three inches total thickness of hollow wall, ¾ inch cement or gypsum plaster on metal lath and noncombustible studding. 

6. Three inches total thickness of hollow wall, ¾ inch cement or gypsum plaster on metal lath and wooden studding, firestopped. 

F-402.13 Fireresistive doors: 

F-402.13.1 General: Doors which are required to be fire doors, fireresistive doors, or of fireresistive construction shall conform to the requirements of Appendix F-402.13 and Appendix F-402.14 

F-402.13.2 Classification: Fire doors shall be classified for the proposes of this code as Class A, Class B, and Class C. 

F-402.13.3 Class A fire doors: Class A fire doors shall be doors of the following construction and as specified in Appendix F-402.14: 

1. Tin-clad, three ply wood core, sliding. 

2. Tin-clad, three ply wood core, swinging single leaf, doorway not over six feet wide. 

3. Tin-clad, three ply wood core, swinging in pairs, doorway not over feet wide. 

4. Hollow metal, swinging single leaf, doorway not over four feet wide. 

5. Hollow metal, swinging in pairs, doorway not over eight feet wide. 

6. Sheet metal, sliding, single, doorway not over ten feet wide. 

7. Sheet metal, sliding in pairs, doorway not over 12 feet wide. 

8. Sheet metal, swinging single leaf, doorway not over feet wide. 

9. Sheet metal, swinging in pairs, doorway not over ten feet wide. 

10. Steel rolling doorway not over 12 feet wide. 

11. Steel plate, doorway not over four feet wide. 

12. Any other construction equal or superior to a tin-clad three ply wood core door in a standard fire test, for resistance to fire, the spread of fire and smoke, and transmission of heat.

F-402.13.4 Class B fire doors: Class B fire doors shall be doors of the following construction and as specified in Appendix F-402.14: 

1. Tin-clad, three ply wood core. 

2. Tin-clad, two ply wood core, sliding, doorway not over ten feet wide. 
3. Tin-clad, two ply wood core, swinging single leaf, doorway not over six feet wide. 

4. Tin-clad, two ply wood core, swinging in pairs, doorway not over ten feet wide. 

5. Hollow metal, sliding, doorway not over eight feet wide. 

6. Metal-clad, paneled, swinging single leaf, doorway not over three feet wide. 

7. Metal-clad, paneled, swinging in pairs, doorway not over six feet wide. 

8. Any other construction equal or superior to a tin-clad two ply wood core door in a standard fire test, for resistance to fire, the spread of fire and smoke, and transmission of heat. 

F-402.13.5 Class C fire doors: Class C Fire doors shall be doors of the following construction and as specified in Appendix F-402.14: 

1. Metal-clad, paneled, swinging single leaf, doorway not over four feet wide. 

2. Metal-clad, paneled, swinging in pairs, doorway not over eight feet wide. 

F-402.13.6 Substitution: A Class A door may be used where Class b or Class C is specified; a Class B door may be used where Class C is specified. Two Class B or Class C doors on opposite sides of the wall may be used where a single Class A or Class B door is specified. 

F-402.13.7 Overlap: Fireresistive doors, when closed, shall completely cover the doorways in the walls and partitions or the openings in the floors or roofs to which they ar fitted. A swinging fire door shall either overlap both jambs and the head of the opening not less than four inches or be fitted to a fireresistive frame with a rabbet the full thickness of the door and with not less than ½ inch overlap on the door. A sliding fire door, except in enclosures about passenger elevators, shall overlap both jambs and the head of the opening not less than four inches. A sliding fire door in an enclosure about a passenger elevator shall overlap jambs, head and adjoining panels not less than ½ inch. Fire doors shall fit closely at the floor with clearance of not over ¼ inch. 

F-402.13.8 Thresholds: In buildings with combustible floors, doorways required to have fire doors shall have noncombustible thresholds the full thickness of the wall, extending at least four inches from the face of the wall where a door is hung and extending laterally at least six inches behind each jamb of the doorway. Thresholds may be flush with the floor. 

F-402.13.9 Rabbeted frame: The rabbeted frame of a swinging fire door shall be constructed of structural steel built into the concrete, masonry or other fireresistive material of the wall about the opening and secured thereto, except that the rabbeted frame of a Class B or C door may be of wood, covered with sheet metal not less than No. 26 gauge in thickness, secured to the wall in the opening. 

F-402.13.10 Fit: Fire doors when closed shall fit tightly against the wall or frame so as to provide an effective stop for fire and smoke. Except for the metal-covered wooden frame specified in Appendix F-402.10, combustible material shall not intervene between the door and the fireresistive material of the wall, floor or roof to which it is fitted. 

F-402.13.11 Hardware: Hinge hardware for fire doors shall be of malleable iron or rolled structural steel not less than ¼ inch thick except that tubular steel track for sliding doors may be not less than _ inch thick. Equivalent thickness of solid bronze or brass may be used. Fire doors shall not depend upon cords, cables or chains to support them in closed position except in elevator shafts. 

F-402.13.12 Tracks: Tracks for sliding fire doors shall be so supported that a track hanger comes at each door hanger when the door is closed. Track hangers shall be secured to wood stud walls by through bolts and to concrete walls by through bolts or approved built-in inserts. Expansion shields shall not be used to support fire doors. 

F-402.13.13 Hinges: Hinges for swinging fire doors, except in wooden stud walls, shall be riveted or through-bolted to the structural steel frame of the opening, through-bolted to the wall if of masonry or concrete or secured by approved inserts in the concrete or built into masonry in an approved manner 

F-402.13.14 Strap hinges: Strap hinges and sliding door hangers shall be secured to fire doors by through-bolting, riveting or welding. Swinging fire doors in rabbeted frames, except tin-clad, wood core doors, may be hung on butts. Other swinging fire doors shall have strap hinges. 

F-402.13.15 Straps, locks and latches: Sliding fire doors shall have adequate stops for the closed position. Swinging Class A fire doors shall have surface lathes or unit locks. Class B and C doors shall have surface latches, unit or mortise locks. 

780 CMR: STATE BOARD OF BUILDING REGULATIONS AND STANDARDS APPENDIX F 2/7/97 (Effective 2/28/97) 780 CMR - Sixth Edition 737 

The latch bolts of unit or mortise locks on fire doors shall have a throw of ¾ inch. When mounted in pairs, fire doors shall be rabbeted by means of an astragal or otherwise where they come together. One of a pair of swinging fire doors shall have push bolts at top and bottom with a throw of ¾ inch and the other shall be held by latch to the first. 

F-402.13.16 Opening hardware: Except in detention buildings, fire doors hung in required exits shall be so fitted with hardware that they can be opened from inside without use of a key when the building is occupied. 

F-402.14 Fire door construction: 

F-402.14.1 Fastening: In the construction of fire doors, solder shall not be used except for filling joints. Sheet metal shall be fastened to wood by nailing and to metal frame by bolting, riveting or welding. 

F-402.14.2 Glass: Class A doors shall not have glass panels. Class B doors may have glass panels not larger than 100 square inches in exposed area nor more than 12 inches in width or height. Class C doors amy have glass panels not larger than 2,016 square inches in total exposed area, and any single light shall not have an exposed area exceeding 1,296 square inches. Glass in fire doors shall be wire glass not less than ¼ inch thick and shall be set _ inch in grooves ¾ of an inch deep. 

F-402.14.3: Deleted 
F-402.14.4 Tin-clay, two ply: In-clad, two ply wood core doors shall be shall be constructed in accordance with the specifications of the National Board of Fire Underwriters for such doors in Class B openings and shall bear the label of the Underwriters' Laboratories to this effect.

F-402.14.5 Hollow metals: Hollow metal doors shall have substantial stiles and rails of heavy pressed steel, reinforced for hinges and other hardware. Panels shall be of sheet filled with asbestos board or other approved insulating materials. The door shall be assembled by welding or riveting. 

F-402.14.6 Sheet metals: Sheet metal doors shall be constructed with a rolled steel rigid frame covered both sides with 1/16 inch asbestos board and No. 26 gauge corrugated steel metal, with corrugations vertical on one side and horizontal on the other, bound on the edges with rolled steel or pressed steel shapes. 

F-402.14.7 Steel rolling: A steel rolling fire door shall be constructed of sheet steel interlocking slats, sliding in grooves, counterweighted by springs, with the roller and mechanism enclosed in heavy sheet metal. 

F-402.14.8 Steel plate: A steel plate fire door shall be constructed of not less than No. 12 gauge steel plate mounted on a rolled steel frame, assembled by welding or riveting. 

F-402.14.9 Metal clad: A metal clad, paneled fire door shall have a wood core with stiles and rails not less than 1¾ inches thick covered with No. 26 gauge sheet steel; panels ¾ inch thick covered with No. 26 gauge sheet steel, set ¾ inch in grooves; joints of metal lapped and well nailed. 

F-402.14.10 Class A label: A door properly bearing the Underwriters' label certifying that it is suitable for the protection of a Class A opening shall be acceptable as a Class A door. 

F-402.14.11 Class B label: A door properly bearing the Underwriters' label certifying that it is suitable for the protection of a Class B opening shall be acceptable as a Class B door, except that metal clad doors wider than three feet shall not be accepted as Class B doors. 

F-402.14.12 Class C label: A door properly bearing the Underwriters' label certifying that it is suitable for the protection of a Class C opening shall be acceptable as a Class C door. 

F-402.15 Fireresistive shutters: Shutters required to be fire shutters or fireresistive shutters shall be constructed and hung as specified for Class B fireresistive doors in Appendix F-402.13 and F-402.14. 

F-402.16 Fireresistive windows: 

F-402.16.1 General: Windows which are required to be fire windows, fireresistive windows, or of fireresistive construction shall conform to the requirements of Appendix F-402.16. 

F-402.16.2 Moveable: Firereisistive windows may be fixed or arranged to open and close. Fixed fireresistive windows shall be so secured in the walls in which they are placed that they may expand in case of fire without buckling. Moveable firereisitive windows shall be opened or closed in one of the following manners: 

1. One or more sashes may slide horizontally in a fireresistive frame. 

2. One or more sashes may slide vertically with counterweights or with tow sashes counterbalanced and hung on chains. If a sash is closed in raised position, it shall have a fastening. 

3. A sash may be hinged at top, bottom, or either side. 

4. A sash may be pivoted at top and bottom or at the sides. 

5. A sash may be arranged to open and close in any other approved manner, with approved hardware. 

F-402.16.3 Sash: Moveable sashes in fireresistive windows shall be furred to fireresistive frames of the same or similar construction. Both sashes and frames, and metal mullions between window units, shall be so fitted in the walls in which they are placed as to be continuous with the fireresistive material of the wall and so secured that they may expand in case of fire without buckling. 

F-402.16.4 Glass: Glass in firereisistive windows shall be wired glass not less than ¼ inch thick and the area of a single light shall not exceed 720 square inches. Glass shall be set _ inch grooves at least ½ inch deep. Glass shall be secured by glazing angles or molding screwed to the sash and forming continuous grooves for the glass. 

F-402.16.5 Construction: Fireresistive windows shall be of the following construction: 

1. Hollow sheet metal sashes and frames fabricated by pressing, welding, riveting or crimping without the use of solder or other fusible alloy, except for filling joints, and bearing the label of Underwriters' Laboratories. 

2. Rolled steel or pressed steel sashes fabricated by pressing, welding, riveting or crimping, of a make and style approved by the commissioner. 

3. Any other approved constructions as fireresistive as that specified in Appendix F-402.16.5 item. 

F-402.16.6 Hollow sheet metal: Fired fireresistive windows of hollow sheet metal construction shall not exceed seven feet in width not ten feet in height. Fireresistive windows of hollow sheet metal construction with moveable sashes shall not exceed six feet in width nor ten feet in height. 

F-402.16.7 Rolled steel: Fireresistive windows of rolled steel construction shall not exceed 84 square feet in area not 12 feet in either height or width. 

F-402.16.8 Wind pressure: Fireresistive windows and their fastenings shall be capable of resisting the wind pressure on the wall of the building applied either on he inside or the outside of the window exceeding allowable stresses. 

F-402.16.9 Substitution: Where fireresistive windows are required, wooden windows and plain glass may be substituted provided the openings are protection by fireresistive doors or shutters, or, in buildings of approved occupancy and construction, by an approved system of open sprinklers. 

F-402.17 Fireresistive roof covering: 

F-402.17.1 Classification: Roof covering allowed under this code shall be classified as fire-retardant or ordinary, according to resistance to fire outside, as provided in Appendix F-402.17. Fire-retardant roof covering is the more firereisistive and may be used where fire-retardant roofing is specified. Roof covering less fireresistive than ordinary roof covering shall not be used on any building. 

F-402.17.2 Fire-retardant roofing: Fire-retardant roofing shall be any roof covering than meets the requirements of Class A or Class B roofing under the specifications of the Underwriters' Laboratories, Inc. The following roof covering shall be assumed to meet the requirements for fire-retardant roofing: 

1. Built-up roofing consisting of successive layers of roofing felt impregnated with asphalt; a final layer of asphalt in which, while molten, is embedded a continuous layer of roofing gravel or slag. 

2. Built-up roofing consisting of successive layers of roofing felt impregnated with coal tar; a final layer of tar in which, while molten, is embedded a continuous layer of roofing gravel or slag. 

3. Built-up roofing consisting of successive layers of roofing felt impregnated with asphalt; a final layer of asbestos roofing felt impregnated with asphalt weighing not less than 14 pounds per 100 square feet, or a final layer of asphalt-saturated prepared roofing coated with granulated slate or other similar material. 

4. Built-up roofing consisting of successive layers of roofing felt impregnated with tar or asphalt and a finish of burned clay floor tile, stone flagging, cement concrete or other similar material. 

5. Sheet metal with locked and soldered joints not less than No. 26 gauge in thickness. 

6. Shingles of natural slate. 

7. Shingles of burned clay tile. 

8. Shingles of sheet metal not less than No. 26 gauge in thickness. 

9. Shingles of asbestos board not less than _ inch thick. 

10. Shingles of asphalt saturated felt surfaced with granulated slate or other similar material and carrying the Underwriters Class "C" label. 

11. Corrugated sheet metal with lapped joints not less than No. 26 gauge in thickness. 

12. Corrugated asbestos board not less than 3/16) inch thick. 

F-402.17.3 Ordinary roofing: Ordinary roofing shall be of any roof covering which meets the requirements of Class C roofing under the specifications of the Underwriters' Laboratories, Inc. The following roof covering shall be assumed to meet the requirements for ordinary roofing: 

1. Built-up roofing consisting of successive layers of roofing felt impregnated with asphalt, coal tar or other approved material, not equal in fireresistance to a fire-retardant roofing. 

2. Prepared roofing consisting of felt or fabric impregnated or coated, or both, with asphalt, tar or other approved material or shingles of such prepared roofing, not equal in fireresistance to fire-retardant roofing. 

3. Canvas stretched tightly and coated with paint. 

F-402.17.4 Means of securing: Built up roofing shall be secured to the roof deck in the following manner: 

1. Over masonry slab, the first layer shall be laid in molted asphalt or tar mopped on the roof deck, after the deck is properly primed, or by nailing a layer of building paper to nailing inserts other than wood placed in the deck. 

2. Over wood decks, the built-up roofing shall be secured by nailing a layer of building paper to the roof deck over which the prepared roofing is to be laid with the first layer laid in molten asphalt or tar. 

3. Roofings other than built-up roofings, such as shingles, slates, and tile roll roofing shall be well secured to the deck by nailing, bolting, wiring, or other approved methods. 

