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Fire resistance test in accordance with BS 476: Part 22: 1987 on an insulated
timber framed partition clad with 12mm-thick Fireboard on each face.

SUMMARY
A non-loadbearing timber stud partition, nominally 3000mm high x 3000mm wide, was submitted to a fire
resistance test in accordance with BS 476-22:19871 on the 7th of October 2013 at BRE Laboratories,
Garston, for the duration of 90 minutes.
The partition consisted of a softwood timber stud and nogging frame constructed in a BRE concrete lined
furnace test frame of nominal internal aperture dimensions 3050mm wide x 3000mm high. The timber
framework was clad with a single layer of 12mm-thick Fireboard, manufactured and supplied by
Enviroboards Ltd, on each face of the specimen and the cavity between each stud / nogging section filled
with 50mm-thick slabs of Rockwool Flexi Rock Vac insulation.
A horizontal joint in the Fireboard layer was located nominally 600mm below the head of the partition and
spanned the full width of the partition.
Joints between unexposed and exposed face Fireboard layers were not staggered, resulting in coincidental board joints.

The partition was found to achieve the following fire resistance:

1

Insulation:

65 minutes

Integrity:

88 minutes

OBJECTIVE

To determine at the request of Enviroboards Ltd, the fire resistance of a 3000mm-wide x 3000mm-high
partition constructed from a softwood timber frame and clad on both faces with a single layer of 12mm-thick
Enviroboards Ltd Fireboard, when tested in accordance with BS 476-22:1987¹.
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Fire resistance test in accordance with BS 476: Part 22: 1987 on an insulated
timber framed partition clad with 12mm-thick Fireboard on each face.

2

TEST CONSTRUCTION

2.1

General

The partition was built into the aperture of a concrete lined test frame, nominally 3050mm wide x 3000mm
on the 5th of October 2013.
The partition is shown in sections 9 and 11 respectively.
2.1.1

Softwood Timber Frame

Sawn softwood, kiln dried timber nominally 47mm wide x 75mm deep x 3000mm long used to construct the
timber frame (stud and nogging). A representative sample of timber was marked: “Wickes Sawn Softwood
Kiln Dried 47 x 75mm x 3.0m”
2.1.2

Enviroboards Fireboard

Magnesium oxide based Fireboard, supplied in sheets of nominal dimensions 2440mm long x 1220mm
wide x 12mm thick. A representative sample of Fireboard was found to weigh 12.72kg/m².
2.1.3

Rockwool Insulation

Slabs of 50mm-thick Rockwool Flexi Rock Vac insulation were used to fill the cavities between each stud &
noggin section. The insulation was supplied in slabs nominally 600mm wide x 1200mm long x 50mm thick
with a nominal stated density of 65kg/m³.
2.1.4

Fixings

The timber frame was secured to the concrete lined furnace test frame using 7.5mm-diameter x 80mm-long
concrete screws at nominal 600mm centres.
The timber stud and nogging framework was constructed using 5mm-diameter x 70mm-long multi-purpose
wood screws.
2.1.5

Enviroboards Fire Putty

A fast setting, ready mixed magnesium oxide fire putty, trowel applied to fill all board joints and cover all
screw heads.

2.2

Construction

The framework of the partition was constructed from 47mm wide x 75mm deep x 3000mm long kiln dried,
sawn softwood timber, within the aperture of a BRE concrete lined furnace test frame (nominally 3050mm
wide x 3000mm high). The framework consisted of six vertical timber studs (nominally 2400mm long)
located at 600mm centres and fixed between 3000mm long horizontal cross members (base and nominal
2400mm height).
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Three vertical timber studs (nominally 600mm long) were fixed at nominal 750mm centres between
3000mm long horizontal cross members located at 2400mm and 3000mm heights.
The head, base and one vertical timber member were secured into the concrete of the test frame using
7.5mm-diameter x 80mm-long concrete screws at nominal 600mm centres.
The vertical and horizontal timber members were secured together using 5mm-diameter x 70mm-long
multi-purpose wood screws.
The stud adjacent to the opposite vertical edge of the test frame, was not fixed to the frame, and formed the
unrestrained / free edge as required by the standard.
Nominal 600mm long timber sections were fixed horizontally between each stud, spaced at 600mm vertical
centres, up to a height of 2400mm. These timber sections were used to brace / support the vertical studs.
During the course of construction, three thermocouples were attached to timber studs to provide the sponsor
with additional information regarding the temperature rise of the frame throughout the test, at the locations
shown in Figure 2.
The framework on both specimen faces was clad with one layer of 12mm-thick magnesium oxide based
Fireboard. The boards were supplied in sheets 1220mm wide x 2400mm long and were secured through to
the timber frame using 4mm-diameter x 60mm-long screws located at 300mm centres, nominally 10mm in
from the perimeter edges of the board.
It was noted that there was no staggering of board joints on either side of the timber frame, resulting in coincidental board joints between exposed and unexposed specimen faces.
The cavities between each horizontal and vertical timber section were filled with 50mm-thick slabs of
Rockwool mineral wool insulation.
Trowel applied Enviroboard magnesium oxide putty was used to fill all the joints between Fireboards and to
cover the heads of all screw fixings, on both specimen faces.
The unrestrained (free) edge between partition and test frame was packed tightly with ceramic insulating
blanket. The fixed perimeter edges of the partition (both faces) were sealed with a fillet of gypsum plaster.
The board arrangements for both exposed and unexposed faces are shown in Figure 1.

3

CONDITIONING
2

A representative sample of Fireboard of dimensions 211mm x 211mm (12.72kg/m ) was weighed (initial
weight W 1) and then heated in an oven at 105°C and re-weighed (W 2), in order to determine the free
moisture content by weight loss technique.
The moisture content (W 1 - W 2) of the sample expressed as a percentage of the dried weight (W 2) was
calculated to be 23.9%.
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Fire resistance test in accordance with BS 476: Part 22: 1987 on an insulated
timber framed partition clad with 12mm-thick Fireboard on each face.

4

TEST PROCEDURE

4.1

General

The test was carried out on the 7th of October 2013 and was witnessed by Mr S. Hinde, Mr G.Race, Mr
A.Edgington, Mr M.Rose and Mr. P.Hewish, all representing the sponsor Enviroboards Ltd.
The ambient temperature at the start of the test was 15°C.The average temperature of all the unexposed
face thermocouples at the start of the test was 16°C.

4.2

Furnace control

The furnace temperature was measured by means of fourteen bare wire thermocouples arranged
symmetrically in the furnace with their measuring junctions 100mm from the exposed face of the specimen.
The furnace was controlled so that the average temperature followed the time/temperature relationship
specified in BS 476-20: 19872.
The actual mean furnace temperature is shown plotted against time, together with the specified curve for
comparison, in Graph 1.
The furnace pressure was monitored at a point 2.4m above the base of the partition. The pressure was
maintained in accordance with BS 476: Part 20: 1987², taking the base of the partition as the notional floor
level.

4.3

Temperature measurements on the unexposed face.

The temperature of the unexposed face of the specimen was measured to determine the point of maximum
temperature insulation failure (180°C rise) and mean temperature insulation failure (140°C rise), above the
initial start time temperature.
Fifteen chromel / alumel K-type thermocouples each soldered to a copper disk and covered with a 30mmsquare insulating pad were attached to the unexposed face. The mean unexposed face temperature
measurement was recorded as the average of thermocouples 6, 7, 11, 14 and 15.
The location of all unexposed face thermocouples are detailed in Table 1 below, and are shown in Section
11 (Photographs).

Thermocouple
number

Location of thermocouple

1

In line with a timber stud, nominally 300mm below head of specimen and 750mm from fixed
vertical edge.

2

At mid specimen width, adjacent to a vertical joint in the Fireboard, nominally 300mm below head
of specimen.
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3

In line with a timber stud, nominally 300mm below head of specimen and 750mm from the
unrestrained / free vertical edge.

4

Adjacent to the intersection of a horizontal and vertical joint in the Fireboard, nominally 600mm
below the head of the specimen and 1200mm from the unrestrained / free edge.

5

At mid specimen width, adjacent to the intersection of a horizontal and vertical joint in the
Fireboard, nominally 600mm below the head of the specimen.

6*

At the centre of the top L.H ¼ section of the specimen

7*

At the centre of the top R.H ¼ section of the specimen

8

At mid height of the partition, on the fixed edge.

9

At mid height, adjacent to vertical plasterboard joint, 600mm from fixed edge

10

At mid height, in line with a vertical stud, 1200mm from fixed edge

11*

At the centre of the specimen

12

At mid height, adjacent to vertical plasterboard joint, 1200mm from unrestrained / free edge

13

At mid height, in line with a vertical stud, 600mm from unrestrained / free edge

14*

At the centre of the bottom L.H ¼ section of the specimen

15*

At the centre of the bottom R.H ¼ section of the specimen

Table 1: Unexposed Face Thermocouple Locations
* These thermocouples were used to determine the mean unexposed face temperature rise of the partition.

4.4

Internal stud temperature measurements

Thermocouples attached to timber studs during the course of the partition assembly and referenced ITC1 to
ITC3, were used to monitor the internal temperature rise of the timber frame during the test. The locations
of these thermocouples are shown in Figure 2.

4.5

Deflection measurements

The horizontal deflection at the centre of the partition was continuously monitored during the test by a linear
displacement transducer connected to it via fine steel wire.
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5

RESULTS

5.1

Observations

Observations made during the test are given in Table 2 and unless stated refer to the exposed face of the
partition. The arrangement of the panels was as shown in the figure below:

Figure 1: Partition Fireboard Joint Arrangement
Observation

Time
mins:secs
0:00

Start test.

7:00

Exposed face: Spalling of board 3 – top RH corner of board, approx. area 150mm x 150mm x 5mm
deep.

9:00

Exposed face: Spalling of board 4, adjacent to LH edge of board at nominal mid height, covering an
approximate area 100mm x 150mm x 5mm deep. Seal between adjoining panels 3 & 4 appears to
be undamaged.

19:00

Exposed face: Increased amount of spalling along vertical joint between panels 3 & 4 (¼ height to
full panel height). Flaming on face of panel 4.

24:00

Exposed face: Increased spalling from board 4 (½ to full panel height). Diagonal crack in surface of
board 5 (bottom RH corner to top LH corner) across mid height of board.

29:00

Exposed face: Nominal 200mm long section of horizontal timber frame member clearly visible along
top edge of board 3 (towards top RH corner of board) – the timber appears badly charred. Bottom
edge of board 1 is bowing outward, away from stud (towards the furnace).

41:00

Exposed face: Additional spalling of board 4, through hole noted in board, adjacent to LH edge of
board at nominal ¾ board height. Rockwool insulation and timber stud behind board 4 are clearly
visible (approx. 200mm x 200mm area)
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Time
mins:secs

Observation

45:00

Exposed face: Flaming along bottom edge of board 2. Rockwool insulation visible in top RH corner
of board 3 (approx. 150mm x 150mm area).

48:00

Exposed face: Top RH corner of board 3 has detached / fallen away. Rockwool insulation,
horizontal and vertical timber frame members clearly visible.

62:00

Unexposed face: Smoke / steam issuing from the horizontal joint between boards 7 & 10 (above
t/c7 location) - slight discolouration along edges of boards at this location. Joint compound between
boards 9 & 10 (longitudinal / vertical joint) is beginning to crack at nominal mid specimen height.

65:00

Failure of Insulation. t/c7 has exceeded 180°C maximum temperature rise.

71:00

Unexposed face: Cotton pad test approx. 100mm below t/c4 location (across joint between boards
9 & 10). No failure of integrity.

73:00

Exposed face: top ¼ of board 4 has detached, timber frame members and insulation visible (full
board width)

76:00

Unexposed face: Cotton pad test approx. 100mm below t/c4 location (across joint between boards
9 & 10). No failure of integrity.

79:00

Unexposed face: Widening of joints between all boards - cracking of joint compound. Specimen is
bowing outward, away from furnace (mid specimen height).

88:00

Unexposed face: cracking across face of board 9 at ½ board height (full width of board).

88:30

Failure of integrity. Large through hole in board 10 at nominal ½ board height, caused by spalling of
board (approx. 250mm long x 100mm high).

90:00

Test terminated

Table 2: Observations made during Test
The partition is shown before, during and after the test in the attached photographs.

5.2

Temperatures recorded

5.2.1

Furnace temperature

The mean furnace temperature, with the specified curve for comparison is given in the attached Graphs.
5.2.2

Internal stud temperatures

The temperatures recorded by thermocouples ITC1, ITC2 & ITC3 attached to timber studs, nominally
1500mm and 2700mm above the base of the partition are shown plotted against time in Graph 4.
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5.2.3

Unexposed face temperatures

The mean and maximum temperatures measured on the unexposed face of the partition are shown plotted
against time in Graphs.
The temperature rise limit (180ºC maximum rise) for the unexposed face was exceeded after 65minutes
from the start of the test, as recorded by thermocouple t/c 7.

5.3

Deflection recorded

The horizontal deflection of the partition recorded by the transducer during the test is plotted against time in
Graph 5. Positive values indicate deflection towards the furnace, and negative values indicate deflection
away from the furnace. The maximum recorded deflection of the partition was 24.4mm (away from the
furnace), recorded after 66minutes from the start of the test.

6

PERFORMANCE CRITERIA

The standards (ref 1and 2) state that a partition wall is regarded as having a fire resistance (expressed in
minutes) that is equal to the elapsed time (in completed minutes) between the commencement of heating
and either the termination of heating, or failure to meet the integrity or insulation criteria, whichever is the
sooner.
Integrity: Failure is deemed to occur:
a)

When collapse or sustained flaming for not less than 10s on the unexposed face occurs;

b)

When, before the unexposed face in the vicinity indicates a temperature of 300°C, cracks,
gaps or fissures allow flames or hot gases to cause flaming or glowing of a cotton fibre pad
when applied for a maximum of 15 seconds;

c)

When a 6mm-diameter gap gauge can penetrate through a gap into the furnace and be
moved in the gap for a distance of at least 150mm;

d)

When a 25mm gap gauge can penetrate through a gap into the furnace.

Insulation: Failure is deemed to occur:
a)

When the mean unexposed face temperature increases by more than 140°C above its
initial value;

b)

When the temperature recorded at any position (including the roving thermocouple) on the
unexposed face is in excess of 180°C above the initial mean unexposed face temperature;

c)

When integrity failure occurs.
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7

CONCLUSION

A timber framed partition, clad with one layer of 12mm-thick Fireboard on each face and filled with
Rockwool insulation as described in this report, was submitted to a fire resistance test in accordance with
BS 476: Part 22: 1987¹ for the duration of 90 minutes.
The partition system was found to achieve the following fire resistance:
Insulation

65 minutes

Integrity:

88 minutes.

Because of the nature of fire resistance testing and the consequent difficulty in quantifying the uncertainty
on measurement of fire resistance, it is not possible to provide a stated degree of accuracy of the result.
The specification and interpretation of fire test methods are the subject of on-going development and
refinement. Changes in associated legislation may also occur. For these reasons it is recommended that
the relevance of test reports over 5 years old should be considered by the user. The laboratory that issued
the report will be able to offer, on behalf of the legal owner, a review of the procedures adopted for a
particular test to ensure that they are consistent with current practices, and if required may endorse the test
report.
The results only relate to the behaviour of the specimen of the element of construction under the particular
conditions of test; they are not intended to be the sole criteria for assessing the potential fire performance of
the element in use nor do they reflect the actual behaviour in fires.

8
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9

FIGURES

Figure 2: Thermocouple and Fireboard joint locations (as viewed from the unexposed face)
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10

GRAPHS

Graph 1: Mean furnace temperature with the specified furnace curve for comparison.
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Graph 2: Mean and Maximum temperatures recorded on the unexposed face of the partition.
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Graph 3: Temperature recorded by thermocouples 1 to 15 on the unexposed face of the partition.
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Graph 4: Temperatures recorded by thermocouples attached to studs (for information).
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Graph 5: Horizontal Deflection recorded at the centre of the unexposed face of the partition.
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11

PHOTOGRAPHS

Photo 1: Unexposed face view of timber frame and Rockwool insulation during construction
(cladding of timber frame with Enviroboard complete on the exposed face)
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Photo 2: Exposed Face before test
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Photo 3: Unexposed Face before test with thermocouple locations highlighted
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Photo 4: Unexposed Face after 85 minutes from start of test

Test report number 288820
Commercial in confidence

© BRE Global Ltd 2013
Page 22 of 25

Fire resistance test in accordance with BS 476: Part 22: 1987 on an insulated
timber framed partition clad with 12mm-thick Fireboard on each face.

Photo 5: Unexposed Face after 89 minutes (integrity failure location)
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Photo 6: Unexposed Face after 89 minutes showing close-up view of integrity failure location
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Photo 7: Exposed face of specimen after test.
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