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ABSTRACT

ABSTRACT

Keywords: fire doors, rolling steel shutters, pull test, drop test.

1. Introduction to research

This research focused on the enhancement of the use of fire door and rolling steel
shutter in buildings. Fire doors can be grouped into two types: regularly open fire
door and regularly closed fire door. This research further clearly noticed the
circumstances of installing a regularly open or closed fire door. Additionally, the area
of rolling steel fire doors is limited within 32 m? However, some spaces need a
rolling steel shutter with area larger than 32 m?. This research attempts to establish a
series of tests by which the safety of a larger rolling steel shutter can be evaluated.
This research consequently established a reference for architects to consider installing
regularly open or closed fire door and a test method to evaluate large rolling steel
shutters.

2. Research method and process

The methods to conduct this research included information collection, FDS
simulation, experiment and interview with experts.

(1) This research collected information from national and international fire door
and rolling steel shutter regulations and standards, evaluation method in UL
for large rolling steel shutters, and other related national standards.

(2) This research used FDS to understand the pressure gradients near a rolling
steel shutter. The room was 12 m wide, 9 m high and 12 m deep, with a
rolling steel fire door with size of 12 m in width and 9 m in height. The fire
size was 5 MW.

(3) This research tested rolling steel fire doors with different pressures to
simulate a door located in different heights. The results provided information
for establishing a draft of “Testing method for evaluating the fire safety of
large size rolling steel shutter.”

(4) This research interviewed manufactures of rolling steel shutters and experts
including architects, members of national standard committee, academic
researches.

XMl
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3. Important findings

(1) Fire door: This study established a “reference of installing regularly open or
closed fire door in buildings.” Eleven principles were listed, including those
related to corridors, safety stair, emergency safety stair, emergency center,
high-rise buildings.

(2) Rolling steel shutters: This study introduced depth of guides measurement,
pull test, drop test, stress and deflection calculation besides fire resistance
tests for evaluating the fire safety of large rolling steel shutters.

4. Important recommendations

(1) Enhance the education of fire safety management for architects and fire
safety managers in buildings.

(2) A regulated sign of regularly open and closed fire door should be used and
introduced to the public.

(3) Check the function of regularly open fire doors to see if their signals can be
connected to fire alarms.

(4) “Testing method for evaluating the fire safety of large size rolling steel
shutter.”

(5) “Reference of installing regularly open or closed fire door in buildings.”
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% £ UL Subject 10

i UL  Subject 10

This outline is to be considered only as a guide and not in any sense as comprising a
complete or final set of requirements.

General:

Certificates reading * Fire Doors for Oversize Opening”, are authorized for rolling
steel doors oversize for standard fire protection when standard size doors have
performed satisfactorily in fire test and when essential features for oversize doors
have received further consideration.

The Oversize Door Certificates do not indicate that such doors are capable of
furnishing standard fire protection, but only that doors conform to the construction
requirements of the description.

Authorities having jurisdiction should be consulted as to the size and method of
operation of the door which will be acceptable in a given location.

Rolling steel doors should be confined to openings not intended for emergency exits.

USE AND SIZE: o

The Oversize Door Certificate is authorized for rolling steel doors for the protection
of openings in fire walls, vertical shafts, and exterior walls where the area exceeds
120 sq ft, or for openings in the above locations when width or height exceeds 12 ft.
The maximum dimensions of doors oversize for standard fire protection provided
with the oversize Door Certificate are not to exceed 24 ft in width and 24 f in height.

DESCRIPTION:
The rolling steel doors oversize for standard fire protection shall be constructed as
specified for the regular label, except as specified for the following features:

CURTAINS AND SLATS: (See Fig. 3)

To compensate for the effect of heat on the strength of steel, all slats, when

interlocked and in a horizontal position, are required to be eapable of sustaining a load,
in a vertical direction, equal to six times the weight of the max'imum size of the
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curtain to be formed of the slats, without the interlocking bends or joints breaking
down sufficiently to permit the slats separating vertically (the direction of the applied
!oad) after the load has been removed.

Three samples of each design of slat and gauge, assembled as shown in Fig.4. are
required for these tests.

In order to maintain for the curtain a strength in the vertical direction, slats should not
be constructed with an excessive depth, but in order to resist transverse stresses, slats
with a crown of not less than 1/2 in. shall be used for curtains on exterior openings not
exceeding the limitations as given in chart. For larger sizes of exterior openings, as
indicated on above chart, a slat with a crown not less than 13/16 in. shall be used. For
interior openings, slats with a crown of 1/2 in. may be used on openings 20 f& in width
and under, using the 13/16 in. crown slat for larger openings. Openings in fire walls,
vertical shafts, corridor and room partition to have curtain for openings exceeding 12
but not 20 ft in width, assembled from not less than No. 20 USS gauge steel, using not
less than No. 18 USS gauge steel for larger openings.

Doors for openings in exterior walls, not shutters, to have the curtain constructed of
types and gauges of slats with limitations as to height and width as shown.

WIDTH AND HEIGHT OF OPENING:

For oversize openings, the extension of the curtain into the guides to be as given in
the schedule of horizontal expansion. (Figure 1)

When cdoor widths are referred to, this indicates the distance between edges of guides
as shown, but the width of the opening to be considered as the distance between the
edges of the masonry regard}ess of the location of the gmdes or other steel work in the
opening. y

By the same principle, the door height to mean the distance from the floor to
underside of door bracket, but the height of the opening to be considered as the
distance from the floor to the underside of the masonry lintel. In case of sloping sills,
the lesser height to govern.

GROOVES AND GUIDES: (See Fig. 1)

The guides to be constructed according to dimensions for standard size steel rolling
doors , except as follows: Guides for oversize openings to include the required
dimensions as previously specified, and the thickness of the metal forming the angles
and plates used to construct the grooves to be not less than 3/16 in. , as specified for
standard size doors for openings not exceeding 18 ft in width, but for openings
exceeding this width, the thickness of the metal to be not less than 1/4 in.
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BRACKETS:

Brackets to be constructed as specified for standard size doors, but on brackets with a
coil space of 21 in. or more, the web 1o be reinforced from the center hub to the
bolting flange, with additional metal providing at least 5/8 in. web thickness in this
area.

Cast-iron bolting flanges to have the following thickness taken at a vertical section on
a vertical line through the bolt holes and this bolting line thickness not be decreased in
the space between this line and the web of the bracket. For opening of 200 sq ft in
area or 18 ft or more in height, this thickness to be not less than 9/16 in.. but for larger
openings this thickness to be not less than 3/4 in.

WALL BOLTS FOR GUIDES AND BRACKETS:

For openings over 80sq ft and up to and including 120sq ft in area, with a maximum
width or height of 15 R, each coil bracket to be fastened to the guide with three or
more bolts or screws of not less than 1/2 in. in diameter, or two or more bolts or
screws of not less than 5/8 in. in diameter.

For openings from 120 to 150 sq ft inclusive. with a maximum width or height of 18
ft, each bracket to be fastened with not less than three bolts or screws of 5,8 in.
minimum diameter or two or more bolts or screws of not less than 3/4 in. in diameter.
For openings larger. three or more fastenings to be employed in each bracket, _
considering of bolts or screws of not less than 3/4 in. in diameter.

For openings up to and including 14 ft wide, the guides to be secured to the walls with
bolts or screws of 3/8 in. minimum diameter, but for larger size openings, bolts or .
screws of not less than 1/2 in. diameter are to be used to hold guide to walls. Bolt
spacing for guides to be as specified for standard size doors. Each guide, above the
lintel of the opening, to be fastened to the wall or building frame with the same
number and size of bolts as is used to fasten the coil bracket to the guide.

BATTOM BAR:

The bottom bars for doors which are raised and lowered by means of a handle on the
bottom bar shall be constructed as specified in the regular description.

For mechanically operated doors, the bottom bars shall be composed of one or two
angles. For a two-angles bottom bar, the sizes shall be not less than given in the
following list. If a single angle is used, the resistance to horizontal bending shall be
equivalent to the two-angle bottom bar.
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In the following schedule. the shorter legs of the angies are vertical,

Widths to and including 14 ft — 2 Ls 1-1/2 by 1-1/2 by 1/8 in.
14 ft to and including 17 f =2 L's 2 by 1-1/2 by 1/8 in.
17 ft to and including 20 ft -2 L's 2 by [-1/2 by 3/16 in.
20 ft to and including 24 ft - 2L’s 2- 1/2 by 1-1/2 by 3/16 in.

SLOPING SILLS:

For mechanically operated doors, the sloping sills to have the angles fastened to the
plate as described in the standard specifications, but the size of these angles will be as
specified under Bottom Bars.

HOODS AND HOOD SUPPORTS: (See Fig. 2)

The curtain coils to be enclosed by galvanized steel hoods, No. 24 USS gauge metal
to be used in hoods for doors of widths up to and including 19 ft, for greater widths
No. 22 USS gauge steel to be used. The hood may be constructed of more than one
piece of galvanized steel by splicing as shown.

For openings exceeding 13 ft, 6 in. wide, the hood covering the coil shall be provided
with intermediate supports. These supports to be of strap iron of not less than 2 by 1/4
in. in cross section, formed to fit the contour of the hood and bolted to the wall with
not less than 1/2 in. bolts or screws. The hoods shall be secured to these supports with
not less than three 1/4 in. bolts or screws,

The number of supports required will be in accordance with the following schedule
For openings over 13 ft, 6 in.. to and including 19 ft - one strap

For openings over 19 fi, to and including 24 ft ~ two strap

In addition to these hood supports, the hood to be secured to the lintel as specified for
regular doors.

FLAME STOPS:

Baffle plate or drop hood for oversize doors to be as specified under specifications for
standard size openings.

Fusible link releases for flame stops to be as follows:

12 ft,0in. to 15 fi, O in. - two releases

15 ft, 0 in. to 20 fi, 0 in. - three releases

20 ft, 0 in. to 24 R, 0 in. -- four releases
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OPERATION BY HANDLE:

For convenience and ease in operation, doors for openings not over 100 sq ft in area
with neither width nor height exceeding 12 ft are operated by handles in bottom bar.
On openings where service operation is of little practical value, and where chain or
crank operation interferes with architectural or structural features of the building, the
operation by handle can be employed on larger openings.

OPERATION BY CHAIN:

On oversize doors, one train of gears is employed ( single gear construction ) if
sufficient gear reduction can be obtained to prevent the pull on the hand chain from
exceeding 35 Ib, but if one train of gears does not provide sufficient reduction, a
two-train set of gears (double bearing ) to be used.

The single train of gears to be not less than | in. in width, but for two trains, the train
carrying the heavier load to be not less than 1-1/4 in. in width and the other train 1 in.
in width. Gear teeth shall be of rour aiametrai pitch or larger.

OPERATION BY BEVEL GEAR AND CRANK:

This method comprises an enclosed operation box containing bevel or miter gears,
one gear having a shaft extending horizontally with one or both ends squared for
insertion of operating crank. The companion gear to have a shaft extending vertically;
the upper end carrying a bevel ( or miter ) pinion meshing with a bevel gear. A spur
pinion is cast integral or pushed onto the bevel ( or miter ) gear and meshes with the .
main driving gear.

The gear reduction shall be sufficient to permit the door to be operated with an
lexe'rtion of 20 Ib on the crank or less.

Spur gear teeth will be of four diametral pitch or larger and bevel ( or miter ) gear
teeth to be five diamertral pitch or larger.

AUTOMATIC RELEASES:

The automatic releases for oversize doors to be the same as described in specifications
for standard size doors. but as the doors increase in size, larger coil brackets to be
required and the automatic release mechanism to be increased in size of the brackets.
The larger doors, therefore, are supplied with mechanism of increased size and
strength..

Governors: All automatic oversize doors to be equipped with a governor for
controlling the automatic closing mechanism or the uncoiling of the curtain when
released by the automatic mechanism, and consequently, safely regulating the descent
of the curtain, reducing the impact of the bottom bar on the sill and minimizing the
personal injury hazard.
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Fusible Links: Listed fusible links or équivalent listed releasing devices to be installed
as on itandard size doors; but on openings exceeding 15 ft in width a fusible link, or
its equivalent, in addition to the links placed adjacent to the automatic mechanism and
the ceiling, to be attached to the opposite bracket in a position equivalent to the -
position of companion link.

EXPANSION OF PARTS: ( See Fig. 1)

Arrangement for expansion of parté to be as specified for standard size openings, but
for dimensions exceeding 12 ft, the horizontal and vertical expansion will be
accommodated as given on attached print.

GALVANIZING AND PAINTING:
The galvanizing and painting to be as specified for regular standard size doors.

MARKING:
All doors to bear the manufacturer’s name.

MIJO'B: SL
May 3, 1951
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