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FOREWORD

The Malaysian Standard was prepared by the Working Group on Fire Resistant Doorsets under
the authority of the Building and Civil Engineering Industry Standards Committee.

This Malaysian Standard was prepared based on BS 476 : Part 22 : 1987, Fire Tests on Building
Materials and Structures Part 22 : Method for determination of the fire resistance of non
loadbearing elements of construction. Reference was also made to Singapore Standard 332 :
1988 : Specification for fire doors.

This Malaysian Standard describes procedures and performance criteria for fully insulated,
partially insulated and uninsulated type of fire resistant doorsets when subjected to the heating
and pressure conditions specified in MS 1073 : Part 2, Specification for Fire Resistant Doorsets
Part 2 : Method for determination of the fire resistance - General Principles. This Malaysian
Standard also provides the requirement of cyclic movement endurance test applicable to these
fire resistant doorsets. This Malaysian Standard should be used in conjunction with MS 1073 :
Part 2.

(iv)
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SPECIFICATION FOR FIRE RESISTANT DOORSETS
PART 3 : METHODS FOR DETERMINATION OF THE FIRE RESISTANCE
- TYPE OF DOORSETS

1. Scope

This Part of MS 1073 describes procedures for determining the fire resistance of doorsets when
subjected to the heating and pressure conditions specified in MS 1073 : Part 2. This Part is
applicable to fully insulated, partially insulated and uninsulated vertical doorsets and shutter
assemblies (except fire dampers incorporated in ducts).

2. Definitions

For the purposes of this Part of MS 1073, the definitions given in MS 1073 : Part 2 and BS 4;122
apply, together with the following:

21 Doorset
An assembly (including any frame or guide) for the closing of permanent openings in separating

- elements. For the purposes of this standard, the term doorset includes shutter assembilies but
excludes fire dampers for incorporation into ducts.

3. Test conditions

The test conditions shall be as specified in MS 1073 : Part 2.

4. Apparatus

The apparatus for the test shall be as specified in MS 1073 : Part 2.

5. Detefmination of the fire resistance of fully insulated doorsets and
shutter assemblies

51 General

This clause describes a method for the determination of the fire resistance of fully insulated
doorsets, shutter assembilies, lift landing doors and other essentially vertical separating elements
designed in such a manner as to aliow the ingress of personnel or goods during normal
operation, but also designed to withstand exposure to fire from one or either side when closed
(see A1.1).



MS 1073 : PART 3 : 1996

NOTE.  Fully insulated doorsets and shutter assemblies are those designed to. provide insulation for the expected
duration of the test.

5.2 Test specimen
5.21 Number of specimens

‘Doorsets and shutter assemblies shall be tested from both sides, i.e. two specimens, unless the
doorset or shutter assembly, including the hardware, is entirely symmetrical or unless the
weakest direction can be clearly identified, or unless the doorset or shutter assembly is known to
be exposed to fully developed fire from one side only, e.g. certain lift landing doors. If testing is
carried out from one side only, i.e. one specimen, the reason for this shall be clearly stated in the
report.

5.2.2 Size of specimen

5.2.2.1 The test specimen shall be full size and shall be mounted within an appropriate section
of associated construction, i.e. of the type to be used in practice or satisfying the requirements of
5.3.1, to provide a representative size of test construction which complies with 4.5 of MS 1073 :
Part 2.

5.2.2.2 If the size of the door assembly in practice is larger than can be accommodated in the
furnace, it shall be tested at a dimension to enable the door and associated construction to be
accommodated in a furnace having minimum dimensions of 3mx 3 m.

NOTE. Application of the results to an element of larger dimensions than that tested should be based on knowledgeable
extrapolation of the test results (see A1.2). ’

5.2.3 Design of specimen

5.2.31 The specimen shall be designed and constructed as used in practice. All chemical
retardant treatment to enhance the performance of the fire doors shall not be permitted. If the
doorset does not incorporate a sill, the specimen shall have either a non-combustible sill or a sill
covered with non-combustible material.

5.2.3.2 The test construction shall incorporate all hardware essential for the provision of the fire
resistance of the element in practice. It is not necessary to test floor springs and devices fixed
only to the test construction, where, once closing has been achieved, other components are
responsible for providing the maintenance of the closed condition, e.g. the latch on a hinged door
leaf (see A1.3).

5.2.3.3 Inthe case of prehung doorsets, steel sliding or folding doors or roller shutters which are
manufactured in such a manner that the gaps between the edge of the opening element and the
fixed frame cannot be modified during installation, the specimen shall be constructed with gaps
that are representative of normal practice. Where this cannot be established, no gap shall be
less than 3 mm.

5.2.3.4 For doors and shutters with glazing, the size of glazing shall not be more than 0.065 m?.
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5.24 Specimen construction and condition
The construction and condition of the specimen shall be in accordance with MS 1073 : Part 2.
5.3 Specimén installation

5.3.1 The specimens shall be mounted in an associated-construction of a wall or partition of
the type to be used in practice or, if not known, in a construction which has a known fire
resistance greater than that anticipated for the specimen being tested. The construction shall be
of sufficient strength to resist any thermally induced stresses that may develop during the test
and shall be capable of providing adequate fixing.

5.3.2 The method of fixing the specimen to the associated construction shall be representative
of that to be used in practice. The doorsets shall be in the closed position with any latching or
bolting hardware engaged but not locked (see A1.4).

54 Examination of specimen

"5.4.1 Establish the dimensions and properties of the materials used in the construction of the
specimen (see A1.5) in accordance with MS 1073 : Part 2.

5.4.2 Mount the specimen in its associated construction (see 5.3) vertically in front of the
furnace.

5.4.3 Position the furnace control thermocauples at not less than one to every 1.5 m?, or part
thereof, of the exposed surface area of the test construction (ignoring the area of any furmace
closure) with a minimum of four for test constructions of less than 6 m?, with the exposed
surface being the nominal area measured in the plane of the test construction. Distribute the
thermocouples uniformly ensuring no thermocouple is closer than 500 mm from the furnace
walls, and with the thermocouple hot junction at 100 + 10 mm from the surface at the start of the
heating period. Ignore any irregularities such as architraves and hardware and position the
thermocouples so that the position does not vary during the heating period by more than 50 mm.
For doors and shutters that incorporate glazing, place one thermocouple directly in front of the
glazed area for every 0.065 m? of the specimen area taken up by glazing.

NOTE. When the area of glass is iess than 0.065 m?* of the specimen area, no special positioning is required.

5.4.4 Position at least one pressure sensing head in the furnace such that the pressUre
conditions in the furnace are measured and controlled in accordance with MS 1073 : Part 2, and
so that the sensing heads do not interfere with the deflection of the specimen.

5.4.5 Fix surface temperature monitoring thermocouples, in order to measure the unexposed
face temperature rise of the specimen in accordance with MS 1073 . Part 2, positioning them as
follows.

(a) At the centre of the specimen and one in the centre of each quarter section. Do not
locate thermocoupies within 50 mm of a stiffener ora through member or within 50 mm of a
joint between one moving element and another or any moving element and the fixed frame.
Where head and/or side panels are incorporated, fix two additional thermocouples to each panel
(refer Figure 1).
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(b) On stiffeners or other locations on the door leaf (or leaves) which may be hotter than the
average on the face. Do not locate any thermocoupie within 50 mm of the edge of the door leaf
(or leaves) or the door handle/lock, or closer than 50 mm to any joint between one moving
element and another, or any moving element and the adjacent fixed frame.

(c) On the frame of the door assembly, one at mid-height on each vertical side member and
one at the mid-point of each door leaf on the horizontal top member. '

Place the thermocouples on the unexposed face of the door frame the plane of which is
approximately parallel to the plane of the door leaf and in a position such that there is a 12 mm
wide flat surface on which the copper disc can be placed. If these requirements cannot be
satisfied for any thermocouple then omit that thermocouple.

(d) For thé roving thermocouple, the positional constraints given in items (b) and (c) apply.

NOTE. The mean temperature rise should be calculated as the mean of the thermocouples in (a). Where additional
thermocouples are fixed on the head or side panels, the data from these should not be used to calculate the mean
temperature rise but should be reported separately.

5.4.6 Where required for extrapolation purposes attach additional temperature measuring
thermocouples on the surface or within the door or shutter assembly. Do not use these for
determining either the maximum temperature rise or the mean temperature rise.

. 5.4.7 Locate in position the equipment required for measuring lateral deflection.

NOTE 1. It may be necessary to measure more than one point on the surface of each specimen.

NOTE 2. It is difficult to determine in advance the positions of maximum deflection in a doorset or shutter assembly and
it is recommended that all deflection measurements are made using portable measuring equipment.

5.5 Test procedure
5.5.1 General

Carry out the test in accordance with MS 1073 : Part 2 and make any observations on the
behaviour of the specimen.

5.5.2 Integnty

Monitor the unexposed face of the specimen for evaluation of integrity in accordance with Clause
9 of MS 1073 : Part 2.

5.5.3 Insulation

5.5.3.1 Measure the temperature rise of the unexposed face for evaluation of insulation in
accordance with Clause 9 of MS 1073 : Part 2, for both the mean temperature rise and the
maximum temperature rise, using the thermocouples specified in 54.5 and 5.4.6. Use the
measurements from the roving thermocouple, when employed, and from the additional fixed
thermocouples only for determining maximum temperature rise.
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5.6.3.2 If during the test a thermocoupie is known to be heated directly by gases passing

through the specimen from the furnace, for example owing to the occurrence of shrinkage,

cracking or distortion, do not use the readings obtained from it for the purposes of determining

compliance with the criterion of either mean or maximum unexposed face temperature rise and.

report this fact. If more than two of the thermocouples that are intended to be used in
determining the mean temperature rise are affected, do not assess the specimen for compliance

with the criterion for mean temperature rise and report this occurrence.

5.5.3.3 Monitor the temperature rise of the fixed frame components of the door or shutter
assembly by means of the additional thermocouples fixed for this purpose.

5.5.4 Lateral deflection
Monitor the lateral deflection of the specimen.
5.5.5 Cyclic movement endurance test

Side-hung fire resistant doors shall be subjected to the cyclic movement endurance test as
described in Appendix B.

5.6 Criteria of failure, expression of results and test report
5.6.1  Criteria of failure

5.6.1.1 The fire resistance of a fully insulated doorset or shutter assembly shall be determined
with respect to integrity and insulation. The criteria for integrity failure shall be as follows:

(a) during the test, the cotton pad provisions apply;
(b) during the test, the 6 mm gap gauge provisions apply to any other gap other than at sill
level,

{c) during the test, the 25 mm gap gauge provisions apply to any gap;
(d) during the test, the requirements concerning sustained flaming apply.
The criteria for insulation failure shall be as given in 10.3 of MS 1073 : Part 2.

5.6.1.2 In determining compliance with the mean unexposed face temperature rise of the door
and- shutter assembly (insulation) only the five fixed thermocouples applied specifically for this
purpose to the leaves or mobile components within the frame shall be used, except where the
roving thermocouple is used to supplement data from a fixed thermocouple, as specified in MS
1073 ; Part 2. '

5.6.1.3 In determining compliance with the maximum unexposed face temperature rise of the
door and shutter assembly, the five fixed thermocouples shall be used in conjunction with the
three thermocouples attached to the fixed frame members, any other fixed thermocouples and
the roving thermocouple being used.
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5.6.2 Expression of results

5.6.2.1 The result shall be stated in terms of the elapsed time to the nearest minute, between
the commencement of heating and the time of failure in accordance with MS 1073 : Part 2 with
_respect to the two criteria given in 5.6.1.

NOTE. An example of the method of expressing the result is given in A9 of MS 1073 : Part 2.

5.6.2.2 The temperatures from ahy additional fixed thermocouples shall be reported in a graph
or table with respect to time.

5.6.3 Testreport

The test report shall include the results (see 5.6.2) and any observations together with the other
requirements given in Clause 12 of MS 1073 : Part 2. In addition, the report shall state the
maximum lateral deflection and the position at which this occurred, together with the reasons for
" testing from one side only and the mode of failure, if applicable.

6. Determination of the fire resistance of partially insulated doorsets
and shutter assemblies '

6.1 General

This clause describes a method for the determination of the fire resistance of partially insulated
doorsets, shutter assembilies, lift landing doors and other essentially vertical separating elements
designed in such a manner as to allow the ingress of personnel or goods during normal
operation, but also designed to withstand exposure to fire from one or either side when closed
(see A1.1). '

NOTE. Partially insulated doorsets and shutter assemblies are designed to provide insulation for a period shorter than
the expected duration of the test and include insulated doorsets and shutter assemblies incorporating non-insulating
features (e.g. conventional glazing) where such features form less than 0.0652 of the surface area of the specimen.

6.2 Test specimen
6.2.1  Number of specimens

Doorsets and shutter assemblies shall be tested from both sides, i.e. two specimens, unless the
doorset or shutter assembly, including the hardware, is entirely symmetrical or unless the
weakest direction can be clearly identified, or uniess the doorset or shutter assembly is known to
be exposed to fully developed fire from one side only, i.e. one specimen, the reason for this shall
be clearly stated in the report.

6.2.2 Size of specimen

6.2.2.1 The test specimen shall be full size and shall be mounted within an appropriate section
of associated construction, i.e. of the type to be used in practice or satisfying the requirements of
6.3.1 to provide a representative size of test construction which complies with 4.5 of MS 1073 :
Part 2.
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6.2.2.2 If the size of the door assembly in practice is larger than can be accommodated in the
furnace, it shall be tested at a dimension to enable the door and associated construction to be
accommodated in a furnace having minimum dimensions of 3mx 3 m.

NOTE. Application of the results to an element of larger dimensions than that stated should be based on knowledgeable
extrapolation of the test results (see A1.2). .

6.2.3 Design of specimen

6.2.3.1 The specimen shall be designed and constructed as used in practice. All chemical
retardant treatment to enhance the performance of the fire doors shall not be permitted. If the
doorset does not incorporate a sill, the specimen shall have either a non-combustible sill or a sill
covered with non-combustible material. ’

6.2.3.2 The test construction shall incorporate all hardware essential for the provision of the fire
resistance of the element in practice. It is not necessary to test floor springs and devices fixed
only to the test construction, where, once closing has been achieved, other components are
responsible for providing the maintenance of the closed condition, e.g. the latch on a hinged door
leaf (see A1.3). :

6.2.3.3 In the case of prehung doorsets, steel sliding or folding doors or roller shutters which are
manufactured in such a manner that the gaps between the edge of the opening element and the
fixed frame cannot be modified during installation, the specimen shall be constructed with gaps
that are representative of normal practice. Where this cannot be established, no gap shall be
less’than 3 mm.

6.2.3.4 When a door is intended to be supplied exclusively as a glazed assembly, glazing of the
type and extent intended to be used shall be incorporated in the construction of the specimen.

6.2.4  Specimen construction and condition

The construction and condition of the specimen shall be in accordance with MS 1073 : Part 2.

6.3 Specimen installation

6.3.1 The specimens shall be mounted in an associated construction of a wall or partition of
the type to be used in practice or, if not known, in a construction which has a known fire
resistance greater than that anticipated for the specimen being tested. the construction shall be
of sufficient strength to resist any thermally induced stresses that may develop during the test
and shall be capable of providing adequate fixing.

6.3.2 The method of fixing the specimen to the associated construction shall be representative
of that to be used in practice. The doorsets shall be in the closed position with any latching or
bolting hardware engaged but not locked, (see A1.4)

6.4 Examination of specimen

6.4.1 Establish the dimensions and properties of the materials used in the construction of the
specimen (see A1.5) in accordance with MS 1073 : Part 2.

6.4.2 Mount the specimen in its associated construction (see 6.3) vertically in front of the
furnace.
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6.4.3 Position the fumace control thermocouples at not less than one to every 1.5 m?, or part
thereof, of the exposed surface area of the test construction (ignoring the area of any furnace
closure) with a minimum of four test specimens of less than 6 m?, with the exposed surface being
the nominal area measured in the plane of the test construction. Distribute the thermocouples
uniformly ensuring no thermocouples is closer than 500 mm from the furnace walls, and with the
thermocouple hot junction at 100 £ 10 mm from the furnace at the start of the heating period.
Ignore any irregularities such as architraves and hardware and position the thermocouples so
that the position does not vary during the heating period by more than 50 mm. For doors and
shutters that incorporate glazing, piace one thermocouple directly in front of the glazed area for
every 0.065 m? of the specimen area taken up by glazing.

NOTE. When the area of glass is less than 0.065 m? of the specimen area, no special positioning is required.

6.4.4 Position at least one pressure sensing head in the furnace such that the pressure
conditions in the furnace are measured and controlied in accordance with MS 1073 : Part 2, and
so that the sensing heads do not interfere with the deflection of the specimen.

6.4.5 Fix surface temperature monitoring thermocouples, in order to measure the unexposed
face temperature rise of the specimen in accordance with MS 1073 : Part 2, positioning them as
follows, thus avoiding non-insulating features (e.g. conventional glazing).

(a) At the centre of the specimen and one in the centre of each quarter section. Do not
locate thermocouples within 50 mm of a stiffener or a through member or within 50 mm of a joint
between one moving element and another or any moving element and the fixed frame. Where
head and/or side panels are incorporated, fix two additional thermocouples to each panel (refer
to Figure 1).

(b) On stiffeners or other locations on the door leaf (or leaves) which may be hotter than the
average on the face. Do not locate any thermocouple within 50 mm of the edge of the door leaf
(or leaves) or the door handle/lock, or closer than 50 mm to any joint between one moving
element and another, or any moving element and the adjacent fixed frame.

(c) On the frame of the door assembly, one at midheight on each vertical side member and
one at the mid-point of each door ieaf on the horizontal top member. Place the thermocouples on
the unexposed face of the door frame the plane of which is approximately parallel to the plane of
the door leaf and in a position such that there is a 12 mm wide fiat surface on which the copper
disc can be placed. if these requirements cannot be satisfied for any thermocouple then omit that
thermocouple.

(d) . Forthe roving, thermocouple, the positional constraints given in items (b) and (c) apply.

NOTE. The mean temperature rise should be calculated as the mean of the thermocouples in (a) Where additional
thermocouples are fixed on the head or side panels, the data from these should not be used to calculate the mean
temperature rise but should be reported separately.

6.4.6 Where required for extrapolation purposes attach addition temperature measuring
thermocouples on the surface or within the door or shutter assembly. Do not use these for
determining either the maximum temperature rise or the mean temperature rise.

6.4.7 Locate in position the equipment required for measuring lateral deflection.

NOTE 1. It may be necessary to measure more than one point on face of each specimen.
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NOTE 2. itis difficult to determine in advance the positions of maximum deflection in a doorset or shutter assembly and
it is recommended that all deflection measurements are made using Portable measuring equipment.

6.4.8 Position the radiometer in front of the specimen before the start of the test, at such a
distance that the field of view of its sensing unit circumscribes the specimen area. Carry out any
measurements of radiation from the unexposed face in accordance with MS 1073 : Part 2.

6.5 Test procedure
6.5.1 General

Carry out the test in accordance with MS 1073 : Part 2 and make any observations on the
behaviour of the specimen.

6.5.2 Integrity

Until the criteria for insulation failure occurs, monitor the unexposed face of the specimen for
evaluation of integrity in accordance with Clause 9 of MS 1073 : Part 2, except that use of the
cotton pad is restricted to those parts of the test specimen that do not consist of non-insulating
material and the 6 mm gap gauge is applied to any gap other than a gap at sill level.

When insulation failure occurs, discontinue use of the cotton pad.
6.5.3. Insulation

6.5.3.1 Measure the temperature rise of the unexposed face for evaluation of insulation in
accordance with Clause 9 of MS 1073 : Part 2, for both the mean temperature rise and the
maximum temperature rise, using the thermocouples specified in 6.4.5 and 6.4.6. Use the
measurements from the roving thermocouple, when employed, and from the additional fixed
thermocouples only for determining maximum temperature rise.

6.5.3.2 If during the test a thermocouple is known to be heated directly by gases passing
through the specimen from the furmace, for example owing to the occurrence of shrinkage,
cracking or distortion, do not use the readings obtained from it for the purpose of determining
compliance with the criterion of either mean or maximum unexposed face temperature rise and
report this fact. If more than two of the thermocouples that are intended to be used in determining
the mean temperature rise are affected, do not assess the specimen for compliance with the
criterion for mean temperature rise and report this occurrence. B

6.5.3.3 Monitor the temperature rise of the fixed frame and components of the door or shutter
assembly by means of the additional thermocouples fixed for this purposes.

6.5.4 Lateral deflection
Monitor the lateral deflection of the specimen.
6.5.5 Irradiance

Monitor the irradiance by means of the radiometer described in MS 1073 : Part 2.
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6.6.6 Cyclic movement endurance test

Side-hung fire resistant doors shall be subjected to the cyclic movement endurance test as
described in Appendix B.

6.6 Criteria of failure, expression of results and test report

6.6.1  Criteria of failure

6.6.1.1 The fire resistance of a partially insulated doorset or shutter assembly shall be
determined with respect to integrity and insulation. The criteria for integrity failure shall be as

follows:

(@) prior to insulation failure, the cotton pad provisions apply to any area other than that
consisting of noninsulating materials, e.g. conventional giazing;

(b) during the whole test, 6 mm gap gauge provisions apply to any gap other than at sill
level,

(c) during the whole test, the 25 mm gap gauge provisions apply to any gap;

(d) during the test, the requirements concerning sustained flaming apply.

The criteria for insulation, for that part of the specimen consisting of insulating material, shall be
as given in 10.3 of MS 1073 : Part 2.

NOTE. That part of the specimen, up to 0.065 m? of its total area, consisting of non-insulating material, e.g. conventional
glazing, is not evaluated for insulation.

6.6.1.2 in determining compliance with the mean unexposed face temperature rise of the door
and shutter assembly (insulation) only the five fixed thermocouples applied specifically for this
purpose to the leaves or mobile components within the frame shall be used, except where the
roving thermocouple is used to supplement data from a fixed thermocouple, as specified in MS
1073 : Part 2.

6.6.1.3 In determining compliance with the maximum unexposed face temperature rise of the
door and shutter assembly, the five fixed thermocouples shall be used in conjunction with the
three thermocouples attached to the fixed frame members, any other fixed thermocouples and
the roving thermocouple being used.

6.6.2 Expression of results

6.6.2.1 The results shall be stated in terms of the elapsed time to the nearest minute, between
commencement of heating and the time of failure in accordance with MS 1073 : Part 2, with
respect to the two criteria given in 6.6.1.

NOTE. An example of the method of expressing the result is given in A9 of MS 1073 : Part 2.

6.6.2.2 The mean irradiance from the unexposed face of the specimen shall be reported in a
graph or table with respect to time.

10
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The. distance from the surface at which these values were obtained shall be given, as shall the
-angle of view of the radiometer.

6.6.2.3 The temperatures from any additiona! fixed thermocouples shall be reported in a graph.
or table with respect to time.

6.6.3 Testreport

The test report shall include the results (see 6.6.2) and any observations together with the other
requirements given in Clause 12 of MS 1073 : Part 2. In addition, the report shall state the
maximum lateral deflection and the position at which this occurred, together with the reasons for
testing from one side only and the mode of failure, if applicable.

7. Determination of the fire resistance of uninsulated doorsets and
shutter assemblies

7.1 General

This clause describes a method for the determination of the fire resistance of uninsulated
doorsets, shutter assemblies, lift landing doors and other essentially vertical separating elements
designed in such a manner as to allow the ingress of personnel or goods during normal
operation, but also designed to withstand exposure to fire from one or either side when closed
(see A1.1).

NOTE. Uninsulated doorsets and shutter assemblies are those that have not been designed to provide insulation.
7.2 Test specimen
7.2.1  Number of specimens

Doorsets and shutter assemblies shall be tested from both sides, i.e. two specimens, unless the
doorset or shutter assembly, including the hardware, is entirely symmetrical or unless the
weakest direction can be clearly identified, or unless the doorset or shutter assembly is known to
be exposed to fully developed fire from one side only, e.g. certain lift landing doors. If testing is
carried out from one side only, i.e. one specimen, the reason for this shall be clearly stated in the
report.

7.2.2 Size of specimen

7.2.2.1 The test specimen shall be full size and shall be mounted within an appropriate section
of associated construction, i.e. of the type to be used in practice or satisfying the requirements of
7.3.1, to provide a representative size of test construction which complies with 4.5 of MS 1073 :
Part 2.

7.2.2.2 If the size of the door assembly in practice is larger than can be accommodated in the
furnace, it shall be tested at a dimension to enable the door and associated construction to be
accommodated in a furnace having minimum dimensions of 3mx 3 m.

NOTE. Application of the results to an element of larger dimensions than that tested should be based on knowledgeable
extrapolation of the test results (see A1.2). )
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7.2.3 Design of specimen

7.2.3.1 The specimen shall be designed and constructed as used in practice. All chemical
‘retardant treatment to enhance the performance of the fire doors shall not be permitted. If the
doorset does not incorporate a sill, the specimen shall have either a non-combustible sill or a sill
covered with non-combustible material.If the doorset does not incorporate a sill, the specimen
shall have either a non-combustible sill or a sill covered with non-combustible material.

7.2.3.2 The test construction shall incorporate all hardware essential for the provision of the fire
resistance of the element in practice. It is not necessary to test floor springs and devices fixed
only to the test construction, where, once closing has been achieved, other components are
responsible for providing the maintenance of the closed condition, e.g. the latch on a hinged door
leaf (see A1.3).

7.2.3.3 In the case of prehung doorsets, steel sliding or folding doors or roller shutters which are
manufactured in such a manner that the gaps between the edge of the opening element and the
fixed frame cannot be modified during installation, the specimen shall be constructed with gaps
that are representative of normal practice. Where this cannot be established, no gap shall be
less than 3 mm.

7.2.3.4 When a door is intended to be supplied exclusively as a glazed assembly, glazing of the
type and extent intended to be used shall be incorporated in the construction of the specimen.

7.24° Specimen construction and condition

The construction and condition of the specimen shall be in accordance with MS 1073 : Part 2.
7.3 Specimen installation

7.31 The specimens shall be mounted in an associated construction of a wall or partition of
the type to be used in practice or, if not known, in a construction which has a known fire
resistance greater than that anticipated for the specimen being tested. The construction shall be
of sufficient strength to resist any thermally induced stresses that may develop during the test
and shall be capable of providing adequate fixing.

7.3.2 The method of fixing the specimen to the associated construction shall be representative
of that to be used in practice. The doorsets shall be in the closed position with any latching or
bolting hardware engaged but not locked, (see A1.4).

7.4  Examination of specimen

7.4.1  Establish the dimensions and properties of the materials used in the construction of the
specimen (see A1.5) in accordance with MS 1073 : Part 2.

7.4.2 Mount the specimen in its associated construction (see 7.3) verttically in front of the
furnace.
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7.43 Position the furnace control thermocouples at not less than one to every 1.5 m? , or part
thereof, of the exposed surface area of the test construction (:gnonng the area of any fumace
closure) or with a minimum of four for test specimens of less than 6 m?, with the exposed surface
being the nominal area measured in the plane of the test construction. Distribute the
thermocouples uniformly ensuring no thermocouple is closer than 500 mm from the furnace
walls, and with the thermocouple hot junction at 100 £ 10 mm from the surface at the start of the
heating period. Ignore any irregularities such as architraves and hardware and position the
thermocouples so that the position does not vary during the heating period by more than 50 mm.
For doors and shutters that incorporate glazing, place one thermocouple directly in front of the
glazed area for every 0.065 m? of the specimen area taken up by glazing.

NOTE. When the area of glass is less than 0.065 m? of the specimen area, no special positioning is required.

7.4.4 Position at least one pressure sensing head in the furnace such that the pressure
conditions in the furnace are measured and controlled in accordance with MS 1073 Part 2, and
so that the sensing heads do not interfere with the deflection of the specimen.

7.4.5 Fix surface temperature monitoring thermocouples, in order to monitor the unexposed
face temperature rise of the specimen in accordance with MS 1073 : Part 2, positioning them as
follows.

(a) At the centre of the specimen and one in the centre of each quarter section. Do not
locate thermocouples within 50 mm of a stiffener or a through member or within 50 mm of a joint
between one moving element and another or any moving element and the fixed frame. Where
head and/or side panels are incorporated, fix two additional thermocouples to each panel (refer
to Figure 1). :

(b) On stiffeners or other locations on the door leaf (or leaves) which may be hotter than the
average on the face. Do not locate any thermocouple within 50 mm of the edge of the door Ieaf
(or leaves) or the door handle/lock, or closer than §0 mm to any joint between one movnng
element and another, or any moving element and the adjacent fixed frame.

(€) On the frame of the door assembly, one at mid-height on each vertical side member and
one at the mid-point of each door ieaf on the horizontal top member. Place the thermocouple on
the unexposed face of the door frame the pliane of which is approximately paraliel to the plane of
the door leaf and in a position such that there is a 12 mm wide flat surface on which the copper
disc can be placed. If these requirements cannot be satisfied for any thermocouple then omit
that thermocouple.

(d) For the roving thermocouple, the positional constraints given in items (b) and (c) apply.

NOTE. The mean temperature rise should be calculated as the mean of the thermocouples in (a). Where additional
thermocouples are fixed on the head or side panels the data from these should not be used to calculate the mean
temperature rise but should be reported separately.

7.4.6 Where required for extrapolation purposes attach additional temperature measuring
thermocouples on the surface or within the door or shutter assembly. Do not use these for
determining either the maximum temperature rise or the mean temperature rise. ‘

7.4.7 Locate in position the equipment required for measuring lateral deflection.

NOTE 1. It may be necessary to measure more than one point on the surface of each specimen.
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NOTE 2. It is difficult to determine in advance the positions of maximum defiection in a doorset or shutter assembly and
it is recommended that ali defiection measurements are made using portable measuring equipment.

7.4.8 Position the radiometer in front of the specimen before the start of the test, at such a
distance that the field of view of its sensing unit circumscribes the specimen area. Carry out any
measurements of radiation from the unexposed face in accordance with MS 1073 : Part 2.

7.5 Test procedure

7.5.1 General

Carry out the test in accordance with MS 1073 : Part 2 and make any observations on the
behaviour of the specimen.

7.5.2  |Integrty

Monitor the unexposed face of the specimen for evaluation of integrity in accordance with Clause
9 of MS 1073 ; Part 2 except that the cotton pad shall not be employed to evaluate permeability.

7.5.3 Specimen temperature rise

7.5.3.1 Monitor the temperature rise of the unexposed face in accordance with Clause 9 of MS
1073: Part 2, for both the mean temperature rise and the maximum temperature rise, using the
thermocouples specified in 745 and 7.4.6. Use the measurements from the roving
thermocouple, when employed, only for determining maximum temperature rise.

7.5.3.2 If during the test a thermocouple is known to be heated directly by gases passing
through the specimen from the furnace, for exampie owing to the occurrence of shrinkage,
cracking or distortion, do not use the readings obtained from it for the purpose of determining
either mean or maximum unexposed face temperature rise and report this fact.

7.5.3.3 Monitor the temperature rise of the fixed frame and components of the door or shutter
assembly by means of the additional thermocouples fixed for this purpose.

7.5.4 Lateral deflection

Monitor the lateral deflection of the specimen.

7.5.5 Jrradiance

Monitor the irradiance by means of the radiometer described in MS 1073 : Part 2.
7.5.6 Cyclic movement endurance test

Side-hung fire resistant doors shall be subjected to the cyclic movement endurance test as
described in Appendix B.
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7.6 Criteria of failure, expression of results and test report
7.6.1  Criteria of failure

The fire resistance of an uninsulated doorset or shutter assembly shall be determined with
respect to integrity. The criteria for failure shall be as follows:

(@ during the test, the 6 mm gap gauge provisions apply to any gap other than at sill level;
(b) during the test, the 25 mm gap gauge provisions apply to any gap; |
(c) during the test, the requirements concerning sustained flaming apply.

7.6.2 Expression of results

7.6.2.1 The result shall be stated in teﬁns of the elapsed time to the nearest minute, between

the commencement of heating and the time of failure in accordance with MS 1073 : Part 2 with
respect to the criterion given in 7.6.1.

NOTE. An example of the method of expressing the result is given in A9 of MS 1073 : Part 2.

7.6.2.2 The mean irradiance from the unexposed face of the specimen shall be reported in a
graph or table with respect to time.

- The distance from the surface at which these values were obtained shall be given, as shall the
angle of view of the radiometer.

7.6.2.3 The unexposed face temperatures for both maximum temperature rise and mean
temperature rise together with the temperature from any additional fixed thermocouples shall be
reported in a graph or table with respect to time.

7.6.3 Testreport
The test report shall include the resuits (see 7.6.2) and any observations together with the other
requirements given in Clause 12 of MS 1073 : Part 2. In addition, the report shall state the

maximum lateral deflection and the position at which this occurred, together with the reasons for
testing from one side only and the mode of failure, if applicable.
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Appendix A

Guidance information

A1. Doorsets and shutter assemblies

Al11 Ge»neral

For.the purposes of fire resistance classification, two test methods have been specified for
doorsets and shutter assemblies, covering fully insulated, partially insulated and uninsulated
products. This has been done to reflect differences in end use and thus assist specifiers in
requiring the correct type of door for.a specific situation. In this connection it should be noted
that there is not generally any regulation for insulation unless means of escape is involved. The
two test methods are essentially the same differing onily in the criteria used to determine failure.

Where there is uncertainty at the outset regarding which test method should be used, it should
be noted that Clause 6, which describes the partially insulated door test procedure, will provide
sufficient information to enable the results to be used for either of the other two sections should
these subseqguently be found to be more applicable.

Door and shutter assemblies include all normal types of opening elements that enable people or
goods to pass from one fire compartment to another or obtain access to a means of escape. It
would usually include normal hinged doorsets, sliding doors, folding doors and rolling shutters.
Horizontal doors and shutters including escalator shutters require a separate test procedure but
for the time being may be tested by analogy.

The methodology of the test is, however, applicable to any form of essentially vertical openable
units, e.g. serving hatches and removable service panels, where the potential weakness with
respect to fire is likely to be at the edges rather than through the body of the component. Many
doors are in practice fitted with either glazed side lights or overpanels. Whilst these panels are
fixed and are therefore covered by 5.1, it is recommended that they should be tested in
conjunction with the door, especially in the situation where the door frame forms a common
member for both the door and the glazed panel. This member may, depending upon the
behaviour of the door, be subjected to greater fire exposure and have less protection, thermal
inertia and restraint than would be apparent if they were to be tested as individual elements.

A1.2  Size of specimen
The size of the specimen is a matter of particular concern with respect to fire resisting doors and
shutters. By tradition doors have become a bespoke item due to the lack of standardisation that

has existed in the building industry. As a result, the door manufacturer will be required to
produce doors over a wide range of sizes which the user will expect to be fully certified.
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There are few problems associated with the supply of doors that are smaller than the tested
prototype unless the size reduction requires changes to be made to the basic construction.
There is, however, a probiem in supplying doors larger than the test prototype. Doors are
.opening elements and therefore have minimal restraint applied to them in use. Frequently the
restraint is limited to only three or four places, i.e. latch.and hinges, around the periphery of the
opening element. |f the door is made larger, it is rare for the number of restraining points to be
increased and hence the distance between them increases. This has the effect, in many
designs, of making the element more unstable and therefore the deformation caused by
exposure to high temperature is increased which in turn reduces the possibility of maintaining an
adequate seal at the door edges.

In order to alleviate the problem of supplying proven doors over a wide range of sizes, it is
recommended that the specimen size is carefully considered and where possible, specimen
should be constructed at a size that reflects the largest anticipated size of door that would be
manufactured using that particular form of construction. For very large doors it is likely that a
different type of construction would be employed in order to increase the resistance to distortion
either during normal use or during fire exposure. Such constructions should be the subject of a
separate evaluation.

Most doors and shutters, even after taking into account the aforementioned recommendations,
will be smaller than the maximum size that can be accommodated in a test furnace (3 m x 3 m).

The door(s) will therefore need to be built into a suitable test construction. Where it is known that
the door is to be used solely in conjunction with a particular form of construction, e.g. a steel
partition, the specimen should be mounted in a test construction made in the same manner and
from the same materials as would be used for the adjacent walls or partitions in practice. Where
this specific use is not known, and the door may be built into many types of construction ranging
from lightweight partitioning to solid concrete walls, it is not possible to specify the materials from
which the test construction should be built. The test construction should, however, be able to
resist any thermally induced stresses that may develop, and should not impose any significant
stresses on the door or shutter assembly being tested. This construction should alsc be capable
of providing a resistance to fire in excess of that anticipated from the specimen being tested.

In order to avoid any risk of fire exploiting the gap between the door frame and the test
construction, which might cause either excessive heat transfer or allow the penetration of flames
or hot gases that could influence the behaviour of the unexposed face, a seal should be used in
this position with a fire performance similar to that of the test construction. Where, however, the
door or shutter assembly is being tested in conjunction with a specific form of construction, the
seal at this position forms part of the evaluation and the method used for sealing this gap should
be that specified by the system designer.

A1.3 Design of specimen

As explained in A1.2 the size of the specimen will be one of the most important factors to be
considered in the design of the specimen. A further important consideration is the type of hinge,
lock/latch, closer mechanism or edge sealing system to be used on the test prototype.
Traditionally the choice of these items has been dominated by the internal decor of the building

and has generally been specified by the-architect. All of these components are, however,
capable of causing a premature failure if wrongly specified.
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It is recommended that care is exercised in the choice of these components as they will probably
at best only be allowed to be interchanged over a restricted range of similar components or at
worst may not be capable of being varied at all.

Hinged timber doors are particularly vulnerable to errors in specifications relating to products that
need to be morticed into the stiles or rails of the construction. If too much timber is removed,
localized burn-through might well occur which would cause a loss of integrity. Similarly any
component that creates a thermal bridge when it is attached to the edge of a door, e.g. a broad
leaf hinge or a closer arm, is also likely to cause a loss of integrity.

Whilst there is no requirement to fit non-essential items of door furniture to the test specimen, it is
recommended that any item that may subsequently be fitted which could cause a failure, e.g.
letter plates, security lenses or push/pull handies, should either be incorporated in the test
specimen or should be the subject of a separate evaluation.

in order to meet the furnace pressure conditions of MS 1073 : Part 2 it may well be necessary to
install the specimen in the vertical wall at a height well above the hearth of the furnace. The air
flow pattern between the bottom of the leaf or moving component of the assembly and the sill of
the construction is likely to be significantly different during test than it would be in practice. This
method of installation can iead to unacceptable scouring of the door and sill components,
especially in the case of combustible constructions, due to the incoming oxygen-rich air supply at
this level. A non-combustible lining to the sill reduces this scouring effect and makes the test
more repeatable. '

A1.4 Mounting of specimen

The restraint on a door or shutter assembly has two separate components, i.e. restraint applied
to the whole assembly within the furnace opening or the test construction and the restraint
imposed on the opening element by the hinges, pivots, closers and locking/latching mechanisms.

When restraint on the complete assembly is of importance, the method of fixing and the strength
of the test construction should both be similar to that likely to be used in practice and should be
fully documented as this will form part of the test. This restraint will need to be operative
throughout the period of fire exposure.

The restraint that is imposed by the hardware on the opening part of the element is subject to
different considerations. Where no thermally activated sealing system is fitted, the hardware and
its method of fixing to the door and its frame have to be capable of restraining the door
throughout the full duration of the test. Some edge sealing systems are, however, capable of
restraining low level stresses once they are activated. When used in conjunction with a
reasonably inert construction, the restraints applied by the hardware, particularly door closers,
need not be operative throughout the full duration of the test. The type of hardware should
therefore be considered in conjunction with the likely behaviour of the door, such as lever handle
locksets.

A1.5 Dimensions and properties of the specimen
Dpor and shutter assemblies are unique in respect of the need for a gap to be present in the
construction to aliow the door or shutter to be opened easily. Because of this the report should

carry a full analysis of the gaps that are present as well as the dimensions of the construction
and its component parts.
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Doors are of such a size that they are normally factory made, factory finished components which
frequently incorporate fully encapsulated core materials. This creates problems in determining
the density, moisture content or dimensions of these core materials. Due to the lack of restraint
applied to doors during test it is important to ensure that any drilling or boring that may be
required to verify the properties of these cores does not cause a loss of stability or introduce
weaknesses with respect to integrity. In many cases it may be a necessity to determine the
properties of these materials from samples supplied by the -manufacturer of the door. In such
cases any evidence verifying the relationship between these samples and the test specimen,
e.g. by witnessing the construction or by post-test examination, should be reported.

A1.6 Test procedure

It is recommended that tests performed on fire resisting doors and shutters are extended beyond
the period of that tests fire resistance required by regulations, preferably up to the point of failure
with respect to integrity, or even beyond. This provides information to any appropriate authority
which may aid subsequent assessments, particularly in respect to changes that are required in
relation to the size of the door or shutter assembly.

A1.7 Determination of fire resistances
When door and shutter assemblies are evaluated with respect to heat flux, due to the lack of

insulation or the incorporation of glazing, it is recommended that reference is made to A8.4 of MS
1073 : Part 2.
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Appendix B

Cyclic movement endurance test (Side-hung doors only)

B1. General requirement

B1.1 A doorset shli be subjected to 100 000 cycles of continuous opening and closing.

B1.2  After completion of the test, the doorset shall be capable of closing properly, maintaining
all clearances between leaf to frame and floor. It shall not show evidence of undue wear or
damage on any part of the assembly or other defects that may impair its reliability of functioning.

B2. Testspecimen

A specimen door of 1000 mm (width) x 2100 mm (height), constructed exactly as that for the fire-
resistance test, shall be mounted in its intended manner on a rigid test frame.

B3. Procedure

B3.1 Before the test, the self-closure system of the doorset shall be adjusted to provide the
optimum closing force as specified by the manufacturer to bnng the door to the closed position in
4 to 6 seconds from a 90 £ 5 degree opening.

B3.2 The test door shall be opened and closed continuously for 100 000 cycles. Opening of
the door shall be mechanical means from a completely closed position to an opening of not less
than 75 degrees but not more that 90 degrees. The test door shall then be allowed to close by
itself, thereafter starting a new cycle.

B3.3 The latchbolt of the specimen doorset may be held in a retracted position throughout the
cycling test, but shall be returned to its normal position after the test for the purpose of checking
that the doorset closes and latches properly.

B3.4  After completion of the test, the doorset shall be examined for compliance with the
requirements of B1.2.
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Publication referred to

BS 4422 Glossary of terms associated with fire.

MS 1073 : Part 2 Specification for fire resistant doorsets : Part 2 : Methods for determination
of the fire resistance - General principles.
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