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SUMMARY

A timber-stud loadbearing wall, nominally 3m wide x 3m high x 200mm thick, was submitted to a fire
resistance test carried out in accordance with EN 1365-1:2012 on 29" June 2021 for a duration of 82
minutes while subject to a load of 81kN (27kN/m).

The wall comprised three 150mm-thick SIP panels (each formed from a 125mm-thick core of
Polyurethane, faced on each side with 12mm-thick OSB board) joined together with splines of SIP panel,
rebated into the main SIP panels. The perimeter of the 3m x 3m wall was lined with 125mm x 47mm
structural timbers, rebated into the SIP panels. The exposed face of the wall was fitted with 25mm x
50mm timber batons, which were clad with two layers of 12.5mm-thick Gyproc Fireline plasterboard.

In the orientation tested (the Gyproc Fireline plasterboard towards the fire) the wall, as described in this
report, was found to achieve the following fire resistance:

Loadbearing capacity: 82 minutes (No failure during the test).
Integrity: - sustained flaming: 82 minutes (No failure during the test).
- gap gauge: 82 minutes (No failure during the test).
- cotton pad: 82 minutes (No failure during the test).

Insulation: 82 minutes (No failure during the test).



1 OBJECTIVE

To determine at the request of SIP Building Systems, the fire resistance of a loadbearing wall,
constructed from OSB-faced, polyurethane-cored SIP Building Systems panels, timber studs and two
layers of 12.5mm-thick Gyproc Fireline plasterboard mounted on timber batons on the exposed face,
when tested in accordance with EN 1365-1: 2012.

2 TEST CONSTRUCTION

2.1 General

The wall was constructed by the sponsor at BRE between 24" and 25" June 2021. It was later installed
into a vertical furnace test frame by BRE as described in Test Arrangement.

The wall is shown in Figures and also before test in Photos.

BRE was not involved in the selection of the specimen in any way and the result relates to the specimen
as received.

External and accessible components were dimensionally/visually verified by BRE Global to correspond to
client supplied constructional data. Detailed constructional data relating to the specimen were not
independently verified by BRE Global, the validity of the test results are conditional of the accuracy of that
data.

2.2 Components

2.21  SIP Panels

SIP panels were observed to be composite panels, comprising a nominally 125mm-thick Polyurethane
core, stated to be formed from blending and injecting two chemical components (Elastopor H 1236/3 and
Iso PMDI 92140, manufactured by BASF) between faces of 12mm-thick OSB board.

The finished core was stated to have a density of 45kg/m?® and a thickness to suit the overall panel
thickness including the 12mm OSB facings (125mm for this test). The core in the supplied panels was
measured to be nominally 125mme-thick, which when faced with the 12mm-thick OSB board resulted in an
overall panel thickness of nominally 150mm.

Three panels were supplied for construction of the wall. Two panels were of overall size 1220mm-wide x
2995mm-high and one panel was 524mm-wide x 2995mm-high. The core of the panels was rebated
within the OSB facings, resulting in a nominally 50mm rebate around the perimeter of each panel.

The facings of the SIP panels were stated to be OSB/3 (Oriented Strand Board) an engineered panel in
which flakes of softwood are oriented to maximize strength properties and bonded together to form a
panel. It is formed using a synthetic adhesive with water resistant properties and was stated to be
manufactured by Sonaie.



2.2.2 Gyproc Fireline Plasterboard

Gyproc Fireline plasterboard was supplied in sheets of 3000mm x 1200mm x 12.5mm-thick. The printing
on the reverse of one of the boards was observed to be as follows: “F — EN528 Gypsum Plasterboard
Gyproc Fireline 3000 x 1200 x 12.5mm TE 24 137 21 16:15 Plaster other side only”. The boards were
observed to be pink in colour on one face and brown on the reverse. Manufactured by British Gypsum
with a stated density of 843kg/m?.

2.2.3 Timber

Two types of timber were used in construction of the wall, stated to be as follows:
e TR26 Grade timber, 125mm x 47mm
e C16 Grade Timber batons, 50mm x 25mm

Samples of the TR26 timber measured at the time of construction of the wall were observed to be
nominally 120mm x 45mm and samples of the baton were observed to be nominally 51mm x 27mm.

2.2.4 Adhesive

Adhesive used during construction of the wall was observed to be APPOLO A07510, described as a one
component Moisture Cure Polyurethane Adhesive.

2.2.5 Jointfiller and tape

British Gypsum Thistle Pro Tape 50mm self-adhesive glass fibre mesh tape was used together with
Speedline Lightweight All-purpose Joint Compound to seal joints between layers of Gyproc Fireline
plasterboard on the outer layer of boards on the exposed face.

226 Fixings

e Easydrive 3.5mm x 32mm-long
¢ Easydrive 3.5mm x 50mm-long

¢ FIRMAHOLD 51mm-long nails

2.3 Wall construction

The three SIP Building Systems panels were orientated vertically and joined by means of prefabricated
SIP splines, 125mm x 95mm x 2901mme-long, which were glued into the rebates at the panel edges using
Apollo AO7510 adhesive. A nominal 10mm bead of adhesive was applied to full length of each panel
rebate prior to insertion of the splines. With the splines in position, the panel joints were secured using
51mm-long nails nominally spaced at 300mm centres along the joints.

The rebates at the perimeter of the wall were filled with TR26 timbers, the timbers being glued using
Apollo AO7510 (nominal 10mm bead applied to full length of rebate) and secured with 51mme-long nails
nominally spaced at 150mm centres on all sides.

Timber batons 50mm x 25mm were fixed to the fireside face on the perimeter edge horizontally at the
head & base using 3.5 x 60mm-long screws at nominally 300mm centres. Vertical timber batons 50mm x
25mm were fixed vertically between the head & base timber batons in the same way as the horizontal
batons at 600mm centres. All batons were attached with the 50mm-side of the baton against the SIP
panels.



Two layers of 12.5mm-thick Gyproc Fireline plasterboard were secured to the timber batons using 3.5 x
32mm-long Easydrive screws for the first layer and 3.5 x 50mm-long for the second layer. Screws were
located at nominally 300mm centres and 15mm in from the board edges and around the perimeter of the
boards. Vertical joints between layers of board were staggered by 600mm. There were no horizontal
joints in the boards.

Joints between pieces of Gyproc Fireline plasterboard on the outer (exposed face) layer were sealed with
British Gypsum Thistle Pro tape and Speedline jointing plaster, with joint filler additionally applied over
screw-head locations.

The faces of the edges of the wall were covered with one layer of 12.5mm-thick Gyproc Fireline
plasterboard. (No plasterboard was applied to the top and bottom edges of the wall).

3 CONDITIONING

Representative samples of Gyoroc Fireline plasterboard, SIP panel and pieces of timber were taken
during construction, weighed and then oven dried in order to determine the free moisture content by
weight loss technique. The free moisture content and the density of the samples is given in the following
Table:

Material Oven drying Moisture content Density kg/m?

temperature
% by dry weight

Gyproc Fireline plasterboard 50°C 0.6 893
SIP panel (including OSB facings) 105°C 6.5 144
TR26 Grade timber 105°C 14.0 430

C16 Grade Timber batons 105°C 35.6 463




4 TEST PROCEDURE

4.1 General

The test was carried out on the 29" June 2021 in accordance with EN 1365-1: 2012 and was witnessed
by Mr. K. Platt representing the sponsor.

The ambient temperature at the start of the test was 21°C.

4.2 Test arrangement

The wall was inserted within the aperture, nominally 3050mm wide, of a heavily reinforced concrete test
frame. Six hydraulic loading rams were located in the bottom edge of the test frame below an inverted
steel channel beam.

The bottom edge of the wall rested on the steel channel beam which spread the load over the base of the
wall. The wall was positioned so that the SIP panels were located centrally over the rams, at mid-depth of
the steel channel beam. The steel channel beam measured 100mm x 300mm x 100mm with flange and
web thicknesses of 8mm and 16mm respectively. The wall was pinched between the steel-channel beam
and the concrete soffit of the test frame aperture where a mortar casting formed a seal and ensured an
even distribution of load along the head. Accordingly, restraint was considered to be fixed at the top of the
wall and hinged at the base of the wall.

The two vertical sides of the wall remained unrestrained. Calcium magnesium silicate refractory blanket
was used to seal the gap between the vertical sides of the wall and the test frame, and also overlapping
onto the bottom edge of the wall on the fire-side face to protect the test equipment below the wall.

4.3 Loading

The vertical load applied axially to the wall as prescribed by the sponsor was 81kN which equated to
27kN/m. No basis for the load was provided by the sponsor.

The load was applied from below the specimen via the six hydraulic rams acting on the inverted steel
channel. The load was kept constant throughout the test by allowing the wall to expand against the load.

In order to impose the full prescribed test load, the load applied by the rams was greater than the
prescribed load by a magnitude equal to the self-weight of the wall and inverted channel. This offset was
applied automatically by the load application procedure.

The load was incrementally applied to the wall over a 30-minute period to ensure no dynamic effects were
incurred. The full load was applied 15-minutes prior to the start of the test.

4.4 Furnace control

The furnace temperature was measured by means of eight plate thermometers arranged in the furnace in
four staggered rows of two with their measuring junctions nominally 100mm from the fire-side face of the
specimen. The furnace was controlled to comply with the heating regime specified in EN 1363-1:2020.

The furnace pressure was monitored at a point 2.5m above the base of the wall. The pressure was
controlled to be 16Pa at this level resulting in the height of the neutral pressure plane being at 0.6m
above the base of the wall.



4.5 Temperature measurements on the unexposed face

Fifteen K-type thermocouples, each covered with an insulating pad were fixed to the non-fire face of the
specimen to measure its temperature continuously during the test. The locations of the surface
thermocouples are given in the following table:

Thermocouple Location
1 At the top of the wall at mid-width.
2 At mid-width of the wall, 70mm below the top edge.
3 At the top of the wall, in-line with a splined joint between SIP panels, 1200mm

from the right-hand side edge.

4 In-line with a splined joint between SIP panels, 1200mm from the right-hand side
edge, 70mm below the top of the wall.

5* Near the centre of the top left quarter area of the wall.
6* Near the centre of the top right quarter area of the wall.
7 At mid-height, 50mm to the left-side of the joint between SIP panels, 520mm from

the left-hand side of the wall.

8 At mid-height, adjacent of the joint between SIP panels, 520mm from the left-
hand side of the wall.

9* At the centre of the wall.

10 At mid-height, adjacent of the joint between SIP panels, 1200mm from the right-
hand side of the wall.

11 At mid-height, 50mm to the right-hand side of the joint between SIP panels,
1200mm from the right-hand side of the wall.

12 At mid-height of the wall, 600mm from the right-hand side edge.
13 At mid-height, 150mm from the right-hand side edge of the wall.
14* Near the centre of the bottom left quarter area of the wall.

15* Near the centre of the bottom right quarter area of the wall.

Thermocouples 5, 6, 9, 14 and 15 were used to calculate the mean non-fire face temperature, with all the
thermocouples used to determine the maximum non-fire face temperature.



The relationship between the requirements of the standard and the locations of the thermocouples is
given in the following Tables:

Standard Requirement (mean temperature) Thermocouple numbers
One located close to the centre of the specimen 9

One close to the centre of each quarter section 5,6, 14, 15.
Standard Requirement (maximum temperature) Thermocouple numbers
At the top of the specimen at mid-width. 1

At the top of the specimen in line with a stud/mullion. 3

At the junction of a stud and a rail. n/a

At mid height of one edge, 150mm in from the edge. 13

At mid width, where possible, adjacent to a n/a
horizontal joint (positive pressure zone).

At mid height, where possible, adjacent to a vertical 8,10

joint (positive pressure zone).

Any location considered by the laboratory to be a 2,4,7,11,12
potential hot spot.

4.6 Deflection measurements

The vertical deflection of the wall was measured during the test by two transducers positioned one below
each end of the steel channel beam. The mean vertical deflection was calculated from these two
transducers.

The horizontal deflection of the wall was measured throughout the test by two transducers connected, via
fine steel wires, to the centre of the wall and mid-height of the right-hand side (as viewed from the non-fire
side face).



5 RESULTS

5.1 Observations

Observations made during the test are given in the following table and unless stated refer to the exposed
face. All observations are described from the perspective of the face of the wall being viewed.

Time Observation
minutes
0 Start test.
10 The jointing between sheets of Gyproc Fireline plasterboard on has fallen out.
19 Gaps of approximately 2mm to 3mm have formed between pieces of Gyproc Fireline

plasterboard. All boards are intact.

31 Gaps between pieces of Gyproc Fireline plasterboard are now up to approximately 10mm
All boards are intact.

48 No visible changes to either face of the wall. All boards on the exposed face are intact.
54 No visible changes to the unexposed face.
62 No visible changes to either face. All boards are intact.

69 The sheet of Gyproc Fireline plasterboard to the left-hand side of the wall is bending
away at the joint between this and the centre-board.

72 Flaming is coming from joints between sheets of Gyproc Fireline plasterboard.

77 Some of the Gyproc Fireline plasterboard is bending away from the wall by up to
approximately 50mm.

81 The first (exposed face) layer of Gyproc Fireline plasterboard is falling from the wall.

82 Failure of loadbearing capacity was judged to be imminent. Test stopped.

There was no failure of loadbearing capacity or integrity during the test.

The wall at the end and after the test is shown in the attached photographs.



5.2 Temperatures recorded on the unexposed face

The mean, maximum and individual temperatures measured on the non-fire side face of the wall during
the test are plotted against time in Graphs.

The mean temperature rise limit of 140°C and the maximum temperature rise limit of 180°C were not
exceeded during the test.

5.3 Vertical deflection

The mean vertical deflection was calculated from the deflection recorded at the base of each side of the
wall. The deflection measured during the test is plotted against time in the Graphs, where negative values
represent reduction of the wall height.

There was negligible expansion (increase in height) of the wall during the test. The deflection recorded
shows a reduction in height reaching a maximum mean reduction of 9.6mm recorded at the end of the
test. The rate of deflection of the wall at the end of the test was 1.6mm/minute.

5.4 Horizontal deflection

The horizontal deflection recorded is plotted against time in the Graphs. There was negligible deflection of
the wall towards the fire. The wall deflected away from the fire to a maximum of 76.0mm recorded at the
centre of the wall and 24.6mm on the right-hand edge of the wall, both recorded at the end of the test.



6 PERFORMANCE CRITERIA

The standards state that the result be given as the elapsed times during the test, in completed minutes,
for which the test specimen continues to support the load (loadbearing capacity), maintain its separating
function (integrity) and, separately, also without developing temperatures on the non-fire side face
exceeding specified limits (insulation, if appropriate).

Loadbearing capacity: Failure is deemed to occur when the test specimen loses its ability to support
the test load. This shall be taken as when one of the following criteria have been exceeded by the mean
vertical deflection:

a) Limit for vertical contraction (negative elongation)
C =h/100 (mm)
C =3000/100 = 30mm

Or b) Limit for rate of vertical contraction (negative elongation),
dC/dt = 3h/1000 (mm/min)
dC/dt = 3 x 3000/1000 = 9.0mm/min

where “h” is the initial height, in millimetres.

Integrity is defined in terms of failure by sustained flaming, cotton pad and gap gauges as follows:

Sustained flaming: when sustained flaming for not less than 10s on the non-fire side face
occurs
Cotton pad when cracks, gaps or fissures allow flames or hot gases to cause flaming

or glowing of a cotton fibre pad.

Gap gauges when a 25mm-diameter gap gauge can penetrate through a gap into the
furnace; or 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.

The integrity criteria is deemed to not be met when the loadbearing capacity criteria cease to be satisfied.
Insulation : Failure is deemed to occur:

a) when the mean non-fire side face temperature increases by more than 140°C above
its initial value;

b) when the temperature recorded at any position on the non-fire side face is in excess of
180°C above the initial mean non-fire side face temperature;

c) when integrity or loadbearing capacity failure occurs.



7 CONCLUSION

An SIP Building Systems loadbearing wall, as described in this report, was submitted to a fire resistance
test carried out in accordance with EN 1365-1:2012 for a duration of 82 minutes whilst subject to a load of
81kN.

The wall was found to achieve the following fire resistance:

Loadbearing capacity: 82 minutes (No failure during the test).
Integrity: - sustained flaming: 82 minutes (No failure during the test).

- gap gauge: 82 minutes (No failure during the test).

- cotton pad: 82 minutes (No failure during the test).

Insulation: 82 minutes (No failure during the test).

Because of the nature of fire resistance testing and the consequent difficulty in quantifying the uncertainty
of measurement of fire resistance, it is not possible to provide a stated degree of accuracy of the result.

This report details the method of construction, the test conditions and the results obtained when the
specific element of construction described herein was tested following the procedure outlined in EN 1363-
1. Any significant deviation with respect to size, construction details, loads, stresses, edge or end
conditions other than those allowed under the field of direct application in the relevant test method is not
covered by this report.



8 FIELD OF DIRECT APPLICATION OF TEST RESULTS

The standard states that the results of the fire test are directly applicable to similar constructions where
one or more of the changes listed below are made and the construction continues to comply with the
appropriate design code for its stiffness and its stability.

a) Decrease in height.

b) Increase in the thickness of the wall.

¢) Increase in the thickness of component materials.

d) Decrease in linear dimensions of boards or dimensions of panels except thickness.
e) Decrease in stud spacing.

f) Decrease in distance of fixing centres.

g) Not applicable to this test.

h) Decrease in the applied load.

i) Increase in the width, provided that the test specimen was tested at full width or 3m wide, whichever is
the larger.

9 REFERENCES

¢ Fire resistance tests for loadbearing elements. Part 1: Walls. EN 1365-1: 2012. British Standards
Institution, London, 2012.

¢ Fire resistance tests. Part 1: General requirements. EN 1363-1: 2020. British Standards Institution,
London, 2020.
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Vertical deflection recorded during the test.
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Horizontal deflection (away from the furnace) recorded at the centre and edge of the wall.



Fire resistance test in accordance with EN1365-1:2012 on an SIP Building Systems loadbearing wall. Report Number: P118950-1003

Issue: 1

12 PHOTOGRAPHS

Application of APPOLO A07510 adhesive to SIP panel edge, prior to insertion of spline.

Spline inserted into edge of SIP panel.
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Fire resistance test in accordance with EN1365-1:2012 on an SIP Building Systems loadbearing wall. Report Number: P118950-1003

Issue: 1

Timber (125mm x 47mm) inserted into perimeter edge of wall.

Timber batons applied to exposed face of wall.
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Fire resistance test in accordance with EN1365-1:2012 on an SIP Building Systems loadbearing wall. Report Number: P118950-1003

Issue: 1

Exposed face of completed wall before the test.
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Unexposed face of the wall before the test.

Exposed face of the wall shortly after the test.

Report ends.



