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SECTION G 


FIRE PREVENTION AND FIRE SAFETY

1.
SCOPE


This Section provides general guidelines for fire resistance construction of small buildings used generally for domes​tic purposes and for small retail and storage facilities not exceeding 2,500 square feet in area. This Section how​ever, does not cover construction requirements for storage or retail facilities of flam​mable or hazardous material as defined in the Building Code.


Section 4 of the Building Code gives more detailed informa​tion of the fire resistance construction require​ments of materials used in construction. Developers are advised to consult the Code for the design and construc​tion of any building which may be outside of the scope of these Guidelines.

2.
FIRE RESISTANCE CONSTRUCTION

2.1
General Requirements.


a)
Fire safety within the scope of these guidelines would require the following:



i)
Direct access of occupants to the outside from the kit​chen and at least one other room.



ii)
Use of a non‑flammable material in the con​struc​tion of exposed components. For example, some types of synthetic material used for ceil​ings and light parti​tions are flamm​able, and some drapery material is con​sidered to be very vulner​able and dang​erous. 


b)
Domestic fires would generally start in the kitchen areas from malfunctioning stoves, or from burning firewood or coals dropping on timber floors.  Electri​cal fires are not common, but must be considered seriously as more houses are now being electrified and bad wiring and overloaded circuits can produce dangerous situations in timber houses.


c)
Fire safety depends not on the use of appropriate materials but on safe construction practices, and on safe use of house​hold appliances.  The struc​tural sizes used for masonry buildings within the scope of these Guidelines are adequate for  hour fire resist​ance, but lightweight partitions and ceilings of fibre​board or plaster board will provide only 10 to 30 minutes of resistance to fire.


d)
Timber buildings are, as expected, very vuln​era​ble.  The fire resistance of  inch fibreboard is 5 min​utes, and that of 5/8 inch Douglas fir ply​wood which is pre​ferred sheath​ing, is 15 minutes.  Timber studs and joists in a properly con​struc​ted building have resis​tance of 10 to 20 minu​tes.

3.
RECOMMENDATIONS


3.1
It is recommended therefore that the following steps be taken to prevent and to limit the spread of fires in a small building:



a)
Interior partitions constructed of either timber or concrete block should be carried to the underside of the roof.



b)
Ceilings should not be made of flam​mable material.



c)
Drapes, curtains, cushion coverings etc. made of synthetic materials should not be in kitchen areas.



d)
Kitchens should have an exterior door which opens outwards. 



e)
All exterior doors of the house should open outw​ards, but interior doors may open inwards. 



f)
All windows should be capable of being opened from inside the house.  Hurri​cane shut​ters should be removed as soon as possible after an emerg​ency is over.



g)
Stairways should be at least 3 feet wide to make it possible for injured persons to be carried down the stairs to safety.



h)
Kitchen floors should be concrete and if of timber, should be covered with a fire resistant material.  Stoves should not be placed near material which is not fire resistant.  If this is necessary, protecting the timber with zinc or aluminium sheeting is recomm​ended, as this would inhibit the start of fires.



i)
Inspection of all electrical installations should be rigorously pursued in accordance with relevant Elec​tric​ity Regulations in force.



j)
Steel frames should be encased in concrete at least 1‑ inch thick, as steel structures fail sud​den​ly under extreme heat.

3.2
It is recommended that designers and builders of large buildings outside the scope of these Guidelines seek guidance from the Building Code or from relevant Code such as the Caribbean Uniform Building Code (CUBiC), in addition to consulting the Fire Services Department.

4.
FIRE RESISTANCE RATING



a)
The Tables which follow give the fire rating of various materials of construction commonly used in small buildi​ngs. The  designer and builder must recognise that the fire resistance  quoted are for sound materials used properly. It is the responsi​bility of the designer to ensure that the building is con​structed in a manner that would limit the spread of a fire and that the occupants would be able to escape through the doors or ground floor windows. (For more information on fire prevention see Appen​dix H of the Building Code)


b)
Table G-6 gives the fire resistance of partitions and walls constructed of solid concrete (limestone aggregate) with horizontal reinforce​ment not less than 0.25% and vertical reinforce​ment of not less than 0.15% .


TABLE G-1.



Minimum thickness (in.) of con​crete walls.

PRIVATE 
Concrete type
Minimum slab thickness for fire rating of:






1 hr
1-1/2 hr.
2 hr.
3 hr.
4 hr

Portland cement with limestone aggregate
3.2"
4.0"
4.6"
5.7"
6.6"

Light-weight aggr​egate
2.5"
3.1"
3.6"
4.4"
5.1"


TABLE G-2.



Minimum cover to main reinforcement of 


reinforced concrete beams (unrestrained.)

PRIVATE 
Beam Width (ins)
Cover thickness (ins) for fire resistance rating:





1 hr.
2 hr. 
3 hr.
4 hr.

5
¾
1-1/4
-
-

7
¾
¾
1-3/4
3

10
¾
¾
1
1-3/4

Note: 
The covers recommended in Section D. paragraph 2.4 c) would provide a fire resistance of about 4 hours for lintel and beams if constructed as recommended.


TABLE G-3.



Minimum sizes of concrete colum​ns.

(least dimension required for structural stabili​ty)

PRIVATE 
Type of Construction
Minimum column dime​nsion (ins) for  fire resistance rating.




Reinforced concrete (lime​stone aggregate)
4
8
12
16

Concrete block (cavities filled)
8
8
12
16

Note:
Column sizes recommended for single story concrete block  building will provide a 1  hr. 


TABLE G-4.


Fire resistance time assigned to wall board memb​ers

PRIVATE 
Description of finish.
Time in minutes.

1/2" fibreboard
5

3/8" Douglas fir
5

5/8" Douglas fir
15

3/8" Gypsum wallboard
10

5/8" gypsum wallboard
30

Double 3/8" gypsum wallboard
25

Note:
Partitions made of fibreboard or plywood must be well constructed to provide the fire resistance quoted. However it is recommended that fibreboard not be used for exterior siding. 


TABLE G-5. 

Rated fire resistive period for concrete block walls and partitions made of lime​stone aggre​gate and plastered both faces.

PRIVATE 
Construction
Min. finished thickness face to face (ins)





1 hr.
2 hr.
3 hr.
4 hr.

Cavities filled
3
4
6
6

Cavities hollow
8
-
-
-

Note:
The fire resistance of hollow concrete block depends on the quality of the block and the quality and thickness of the plaster covering. Hollow concrete blocks unplastered would not achieve a one hour rating.


Table G-6


Minimum finished thickness (ins) of walls and partitions for various fire ratings. 


(solid reinforced concrete walls) 

PRIVATE 
Ratings
1 hr.
2 hr.
3 hr.
4 hr.

Wall thickness
3-1/2
5
6
6-1/2







