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Executive summary 

This report documents the findings of the fire resistance test of a doorset in accordance with BS 
EN 1634-1:2014+A1:2018 with deviations as described in Table 3. 

Warringtonfire Testing and Certification Limited (Warringtonfire) performed the test on 13th October 
2023 at the request of Rapid Access Ltd. 

Table 1 provides a summary of the test specimen, Table 2 gives details of the supporting construction 
and Table 3 describes the summary of the test results. 

Table 1 Test specimen 

Item Detail Opening direction 

Doorset Double Door  Towards the 
furnace 

Latching conditions Engaged 

3 point lock  

Table 2 Supporting construction 

Item Detail 

Supporting construction A plasterboard clad EI 120 steel stud supporting construction with steel ‘C’ 
studs meeting the specification of Group A within table 1 of EN 1363-1: 
2020.  

Dimensions Width  3000 mm 

Height  3000 mm 

Thickness  130 mm 

Aperture dimensions   Width Height 

Doorset 1810 mm 2410 mm 

Restraint conditions of 
partition 

Restrained on top and bottom edges. Two vertical free edges 

 

  



  

Test standard: BS EN 1634-1:2014+A1:2018 
Job number:    537582/R Version: 1 
Test sponsor:   Rapid Access Ltd Page 4 of 42 

Table 3 Summary of test results 

Item Criteria Results 

Doorset Integrity 98 minutes 

Radiation of 15 kW/m² Radiation intensity of 15 
kW/m² was not reached 
after 132 minutes 

Notes:   

The test results for the specimen only apply to the tested orientation. 
The test was discontinued after 132 minutes. 
‘*’ indicates failure due to integrity failure. 

 

 

This report may only be reproduced in full. Extracts or abridgements of reports shall not be published without 
permission of Warringtonfire. All work and services carried out by Warringtonfire Testing and Certification 
Limited are subject to, and conducted in accordance with, the Standard Terms and Conditions of Warringtonfire 
Testing and Certification Limited, which are available at https://www.element.com/terms/terms-and-conditions or 
upon request. 
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1. Introduction 

This report documents the findings of the fire resistance test of a doorset in accordance with BS 
EN 1634-1:2014+A1:2018. 

Warringtonfire performed the test on 13th October 2023 at the request of the test sponsor listed in 
Table 4. 

Table 4 Test sponsor(s) details 

Test sponsor(s) Address 

Panel Technologies  49-61 Jodrell Street  
Warwickshire,  CV11 5EG 
United Kingdom 

2. Test specimen and supporting construction 

2.1 Drawings of test assembly 

The description of the test specimen and supporting construction are detailed and illustrated in Figure 
1 to 7. All measurements are in millimetres – unless indicated otherwise. 

The drawings were supplied by the test sponsor and were amended and verified by Warringtonfire 
(unless stated otherwise in Section 2.2).  
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Figure 1 General Elevation of Test Construction – Unexposed face 
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Figure 2 General Elevation of Test Construction – Exposed face 
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Figure 3 General Elevation of Test Construction – Unexposed face 
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Figure 4       Typical Vertical Section (Longitudinal) through Test Construction 
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Figure 5     Typical Vertical Section (Transverse) through Test Construction 
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Figure 6       Typical Vertical Section (Longitudinal) through Test Construction 
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Figure 7    Typical Vertical Section (Transverse) through Test Construction 
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Figure 8       Typical Vertical Section (Longitudinal) through Test Construction 
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Figure 9    Typical Vertical Section (Transverse) through Test Construction 
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All measurements were verified by Warringtonfire unless stated otherwise in the schedule of 
components. All components marked with an “*” have not been verified by Warringtonfire. 

2.2 Schedule of components  

Details the schedule of components which describes the test specimen and lists the components 
used in the construction of the test specimen. These were provided by the test sponsor and surveyed 
by Warringtonfire.  

All measurements were verified by Warringtonfire unless stated otherwise in the schedule of 
components. All components marked with an “*” have not been verified by Warringtonfire. 

Table 5 Schedule of components 

Door Leaf 

1. Panel A 

Manufacturer Panel Technologies 

Reference Fire Rated Plasterboard Faced Wall Door 

Part Number (53-FR-PD-BF-3WL-2D) 

Material Zintec steel & plasterboard insert 

Overall size  2396 mm height x 896 mm width x 27 mm deep (panel) 
1.2 mm (stated), 1.5 mm (measured) (steel) 

Door Leaf construction See Figures 4 and 7 for details 

Doors fitted Opening towards furnace 

2. Panel B 

Manufacturer Panel Technologies 

Reference Fire Rated Plasterboard Faced Wall Door 

Part Number (53-FR-PD-BF-3WL-2D) 

Material Zintec steel & plasterboard insert 

Overall size  2396 mm height x 896 mm width x 27 mm deep (panel) 
1.2 mm (stated), 1.5 mm (measured) (steel) 

Door Leaf construction See Figures 4 and 7 for details 

Doors fitted Opening towards furnace  
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Door Frame 

3. Frame Assembly 

Manufacturer Panel Technologies 

Reference Frame Assembly 

Part Number (53-FR-PD-BF-3WL-2D) 

Material Zintec steel 

Overall Sizes 2500 mm height x 1900 mm width x 78 mm depth 

Frame Section Size 78 mm x 70 mm x 1.5 mm thickness 

Frame construction See Figures 4 and 7 for details 

Fixing method Frame through fixed to internal framework of partition via 
aperture linings with 120 mm long x 6 mm diameter 
multi-purpose steel screws at 415 mm (head and base) 
and 377 mm (vertical edges). The 50 mm wide plaster-in 
flange was taped and filled with scrim tape and Wickes’ 
Ready Mixed Jointing Compound 

Gap Filling Gaps between the specimen and the restraint frame on 
both faces sealed with bead of Rockwool Firepro® 
Firestop Acoustic Intumescent 

Packing Material Zintec frame shim 

Packing Material Dimension 110 mm x 60 mm x various thicknesses to suit 

Packing Material Location Behind vertical fixing points  
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Hardware 

4. Hinge 

Manufacturer Bagshaw Engineering  

Reference HINGE-RF-R53 

Type Rapid Fit Spring Hinge (pin hinged at both ends) 

Material Electroplated steel 

Overall size 19 mm long x 23 mm wide x 40 mm deep with 8 mm 
diameter pin 

Fixing method to door Welded 

5. Lock (active leaf) 

Manufacturer C.R.A International   

Reference 18732 

Type 3 Point Locking System (bright zinc plated mild steel, 
with 18 mm stroke) 

Material Bright zinc plated mild steel 

Overall Size 110 mm long x 33 mm wide x 8 mm diameter bar 

Fixing method to door Bolted with M5 x 25 mm BZP Hexagon Head Bolts 

When engaged, the central catch overlapped the 
astragal profile by 10mm. The round bar overlapped the 
frame profile by 10mm at each end  

6. Lock (passive leaf) 

Manufacturer C.R.A International   

Reference 18732 

Type 3 Point Locking System (bright zinc plated mild steel, 
with 18 mm stroke) 

Material Bright zinc plated mild steel 

Overall Size 110 mm long x 33 mm wide x 8 mm diameter bar 

Fixing method to door Bolted with M5 x 25 mm BZP Hexagon Head Bolts. 
When engaged, the round bar overlapped the frame 
profile by 10mm at each end. The central catch did not 
engage with any other component  
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Additional components 

7. Plasterboard insert 

Manufacturer Siniat 

Reference dB Board 

Material Aerated high-density gypsum core encased in strong 
paper liners 

Thickness 12.5 mm 

Density 824 kg/m³ (stated) 

Fixing method to door Laid inside the door panel and fixed with 25 mm long x 
3.5 mm diameter screws at 600 mm centres along the 
length of the panel and 300 mm centres across the width 

8. Seal 

Manufacturer C.R.A. International Limited 

Reference 18693 

Type White 'P' Profile Compression Self Adhesive Neoprene 
Seal 

Material Neoprene 

Overall Size 9 mm wide x 5.5 mm deep 

Fixing method to door Self-adhered in a continuous strip around the inside of 
the frame rebate and along the full length of the astragal 
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9. Intumescent strip 

Manufacturer Envirograph 

Reference G10/10 

Type Compressible graphite-based intumescent strip 

Overall size 10 mm long x 2 mm wide 

Fixing method to door and frame Self-adhered to the edge of door panel A where the two 
leaves meet. Self-adhered to the perimeter of the frame 
between the frame and the panel faces 

Fixing method to door Self-adhered to the edge of the door panel 

10. Astragal 

Material Zintec steel 

Overall size 50 mm deep x 36 mm wide x 1.5 mm thick 

Fixing method to door  Screwed with 12mm long x 5mm diameter Pan Pozi 
Head Cross Recess Machine Screw at 300mm centres  

11.  Leaf stiffeners 

Material Zintec steel 

Overall size 2345 mm long x 40 mm deep x 65 mm wide x 1.5 mm 
thick (vertical stiffeners), 620 mm long x 40 mm deep x 
65 mm wide x 1.5 mm thick (horizontal stiffeners) 

Fixing method to door  Screwed with 12mm long x 5mm diameter Pan Pozi 
Head Cross Recess Machine Screw at 280mm centres  
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130 mm Flexible partition 

12. Head and base track 

Manufacturer British Gypsum 

Reference Gypframe 72 FEC 50 

Material Galvanised steel 

Thickness 0.5 mm 

Section size 29 mm deep x 72 mm wide 

Fixing method Through fixed to restraint frame via plasterboard packer 
with 70 mm long x 7.5 mm diameter concrete screws and 
washers at 600 mm centres 

13.  Stud 

Manufacturer British Gypsum 

Reference Gypframe 70 S 50 

Material Galvanised steel 

Thickness 0.5 mm 

Section size 39 / 37 mm deep x 70 mm wide 

Fixing method Through fixed to horizontal track with once 13 mm long x 
4.1 mm diameter wafer head screw per joint. Studs were 
spaced at 600 mm centres 

14.  Insulation 

Manufacturer Rockwool 

Reference ProRox SL960 

Material Stone mineral wool 

Thickness 75 mm (uncompressed) 70 mm compressed 

Density 100 kg/m³ (stated) 

Fixing method Cut to size and laid between studs 
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15.  Plasterboard facings 

Manufacturer British Gypsum 

Reference Gyproc FireLine 

Material Gypsum plasterboard with glass fibre and additional 
additives 

Thickness 30 mm (2 layers of 15 mm) 

Density 776 kg/m³ (stated) 

Fixing method Through fixed to the internal framework with zinc-coated 
25 mm long x 3.5 mm diameter screws (inner layer) and 
black phosphate coated 40 mm long x 3.5 mm diameter 
screws (outer layer). Both layers were fixed at 300 mm 
centres throughout. 

 

Board joints were staggered with respect to the adjacent 
layer. Joints and screw heads were taped and filled with 
Gyproc Joint Tape and Siniat Smartmix joint filler.  

 

Additionally, each aperture was lined with two layers of 
board. 

2.3 Supporting construction 

Table 6 details the supporting construction used for this fire resistance test. 

Table 6 Supporting construction 

Item Detail 

Supporting construction A plasterboard clad EI 120 steel stud supporting construction with steel ‘C’ 
studs meeting the specification of Group A within table 1 of EN 1363-1: 
2020. 

 

Dimensions Width  3000 mm 

Height  3000 mm 

Thickness  130 mm 

Aperture dimensions   Width Height 

Doorset 1810 mm 2410 mm 

Restraint conditions of 
partition 

Restrained on top and bottom edges. Two vertical free edges 
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3. Test procedure 

Table 7 details the test procedure for this fire resistance test. 

Table 7 Test procedure 

Item Detail 

Test standard The test was performed in accordance with BS EN 1634-1:2014+A1:2018. 

Product standard and/or EAD EN 16034: 2014 

EGOLF agreements and/or 
recommendations 

Certain aspects of some fire test specifications are open to different 
interpretations. EGOLF have identified a number of these areas and have 
agreed on resolutions which define a common agreement of interpretations 
between fire test laboratories that are members of the group. If such 
resolutions apply to this test, they have been followed. 

Deviations from test method None 

Instrumentation and equipment The instrumentation was provided in accordance with BS EN 1634-
1:2014+A1:2018, BS EN 1363-1:2020, and where appropriate BS EN 
1363-2:1999. 

Pre-test conditioning The specimen’s storage, construction, and test preparation took place in 
the test laboratory over a total, combined time of 5 days. Throughout this 
period of time both the temperature and the humidity of the laboratory were 
measured and recorded as being within a range of from 15.5°C to 27°C 
and 36.5% to 75.5% respectively.  

Functionality test  Gap 
measurements  

According to clause 10.1.2 of BS EN 1634-
1:2014+A1:2018, these measurements were 
completed before the start of the fire test. They are 
shown in Figure 1 and Table 13. 

Operability test According to clause A.2.2 of EN 16034, the door(s) 
were subjected to a series of 25 opening and closing 
cycles of at least 90° for side-hung doorset(s). 

Final setting According to clauses 10.1.4 of BS EN 1634-1: 2018 
and A.2.2 of EN 16034, the door(s) were subjected 
to 1 cycle which was completed. 
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Item Detail 

 Latching force N/A  

Installation details Delivery date of the test specimen 12th October 2023 

Start date for construction of 
supporting construction 

9th October 2023 

Completion date for construction of 
supporting construction 

12th October 2023 

Start date for installation of test 
specimen 

12th October 2023 

Completion date for installation of 
test specimen 

12th October 2023 

Supporting construction constructed 
by 

Representatives of Warringtonfire 

Doorset installed by Representatives of the test sponsor 

Symmetry Asymmetrical: 

 Doorset opened towards the furnace. 

The direction of exposure was decided by the test sponsor. 

Ambient laboratory temperature Start of the test 20.0 °C 

Minimum temperature 18.0 °C 

Maximum temperature 20.0 °C 

Sampling / specimen selection Warringtonfire was not involved in the sampling of the tested specimen or 
any of the components.     

The results obtained during the test only apply to the test samples as 
provided by the test sponsor. 
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4. Test measurements and results 

Table 8 summarises the results achieved by the test specimen against the performance criteria listed 
in BS EN 1634-1:2014+A1:2018 for the following parameters: 

 Integrity – The specimen must retain its separating function, without causing either ignition of 
a cotton pad when applied, or permitting the penetration of a gap gauge as specified in BS 
EN 1634-1: 2014 + A1:2018, or resulting in sustained flaming on the unexposed surface. 

 Radiation – Elements for which the radiation criteria is evaluated must be given by the time 
for the measured radiation to exceed the value of 5, 10, 15, 20, 25 kW/m² as specified in BS 
EN 1363-2: 1999. 

 

Appendix A includes observations of any significant behaviour of the specimen and details of the 
occurrence of the relevant performance criteria. 

Appendix B includes details of the measurements taken during the test. 

Appendix C includes photographs of the test specimen before, during and after the test. 

 

  



  

Test standard: BS EN 1634-1:2014+A1:2018 
Job number:    537582/R Version: 1 
Test sponsor:   Rapid Access Ltd Page 26 of 42 

Table 8 Detailed test results 

Criteria Doorset  

Thermal insulation  N/A 

Integrity   98 minutes 

Sustained flaming No integrity failure for this criteria at the 
termination of the test 

Failure with gap gauge No integrity failure for this criteria at the 
termination of the test 

Cotton pad failure 98 minutes 

Radiation   

Radiation intensity     15 kW/m² Radiation intensity of 15 kW/m² was not reached 
after 132 minutes 

Notes:  

The test results for the specimen only apply to the tested orientation. 
The test was discontinued after 132 minutes. 
‘*’ indicates failure due to integrity failure. 
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5. Application of test results 

5.1 Field of direct application 

EN 1634-1:2014+A1:2018 states that “The field of direct application may only be defined following the 
identification of classification(s)” and that “The field of (direct and, where applicable, extended) 
application should be included in the classification report”. For these reasons, the field of direct 
application in is not covered by this test report. 

5.2 Validity 
This document is the original version of this test report and is written in English. In case of doubt, the 
original version prevails over a translation.  This document is issued subject to Warringtonfire’s 
standard terms and conditions, which are available at: Terms and Conditions | Element.  
 
The test results relate to the behaviour of the test specimens of a product under the particular 
conditions of the test; they are not intended to be the sole criteria for assessing the potential fire 
hazard of the product in use, nor can the results be extrapolated and applied to other products.  
 
Reports are statements of fact(s) prepared in accordance with the referenced version of the 
standard(s) stated in Section 3 of this report.  Reports are based upon the information provided to 
Warringtonfire. Warringtonfire takes no responsibility for the accuracy or completeness of such 
information. 
 
The results stated in this report apply to the test specimens as received. 
 
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 BS 
EN 1634-1:2014+A1:2018, BS EN 1363-1:2020, and where appropriate BS EN 1363-2:1999. 
 
Any significant deviation with respect to size, constructional 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. 
 
Any differences in relation to the aforementioned characteristics may significantly affect the 
performance and will therefore invalidate the application of the test results to the variant product. It is 
recommended that any proposed variation to the tested configuration or product should be referred to 
the test sponsor. The test sponsor should then obtain appropriate documentary evidence of 
compliance from Warringtonfire or another accredited testing authority. The supplier of the product is 
responsible for ensuring that the product which is supplied for use is identical to the test specimens 
that were tested. 
 
This report may only be reproduced in full. Extracts or abridgements shall not be published without 
the express written permission of Warringtonfire. 
 
The report is issued for the benefit of Warringtonfire’s direct customer only, and may not be relied 
upon by any third parties without Warringtonfire’s express written consent. 

5.3 Uncertainty of measurement 

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. 

https://protect-eu.mimecast.com/s/yf1NCE8gXcoxMWMHQ46lG?domain=element.com
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Appendix A Test observations 

Table 9 shows the observations of any significant behaviour of the specimen during the test.  

Table 9 Test observations 

Min Sec Observation 

00 00 The test commences. 

05 00 Smoke/steam release from the panels across the head. 

22 00 Black discolouration up the meeting edge and across the head. 

39 00 Metal dripping from the right side lock. 

70 10 Glowing at the head of the right panel. 

72 00 Cotton pad applied. No discolouration or embers. 

86 00 Cotton pad applied centre of leaf A. No discolouration. 

98 00 Cotton pad applied at the head of Leaf B. Cotton pad ignited. 

123 00 Starting to glow through panel B. Boards falling off exposed face. 

132 00 Test discontinued. 
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Appendix B Test data 

A.1 Furnace temperature and deviation 

 

 

Figure 10 Furnace thermocouple temperature vs time 

 

Figure 11 Percentage deviation of exposure severity vs time  
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A.2 Furnace pressure  

The furnace pressure was taken at 2700 mm above the sill of the test specimen. 

 

 

Figure 12 Furnace pressure 
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Specimen deflections 

Table 10 details the deflection measurements of the test specimen at locations given in Figure . 

Negative measurements show movement of the test specimen away from the furnace. Positive 
measurements show movement of the test specimen towards the furnace. 

 

Figure 13 Position of deflection measurements 
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Table 10 Deflections – Doorset  

  Deflections (mm)                           

Time (mins) A B C D E F G H I J K L M N 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 2 4 10 9 7 -5 4 3 -8 16 16 21 -6 10 

20 2 2 23 9 4 -4 -5 0 -10 21 21 33 38 43 

30 2 12 15 14 12 8 17 6 -10 27 24 40 48 48 

40 2 10 16 12 11 8 10 5 -9 24 22 39 41 46 

50 -4 -1 14 8 -6 -14 -22 -41 -6 -19 14 29 35 26 

60 -6 -11 13 -1 5 -3 10 5 -13 17 15 27 38 27 

70 5 17 22 17 20 15 20 13 -5 48 21 33 46 46 

80 4 19 33 18 15 11 26 11 -5 26 25 35 45 47 

90 3 16 31 17 16 8 26 12 -6 25 27 37 44 46 

100 9 31 25 25 26 12 36 27 7 -15 34 42 52 44 

110 12 27 24 29 27 10 39 27 8 36 37 42 55 47 

120 17 22 19 31 32 37 44 29 17 41 41 48 57 57 

130 16 26 22 30 29 32 39 35 17 42 40 45 58 59 

Max 17 31 33 31 32 37 44 35 17 48 41 48 58 59 
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    Deflections (mm)                           

Time (mins) O P Q R S T U V W X Y Z AA AB AC AD 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 23 21 9 3 4 0 12 3 1 9 4 4 14 11 2 0 

20 37 22 13 0 4 12 16 3 -1 6 6 -2 15 14 2 3 

30 39 22 12 2 4 16 18 3 -2 3 4 -6 11 10 1 -2 

40 39 22 10 -1 4 18 18 2 -1 4 5 -4 9 9 2 2 

50 28 2 7 -5 -1 18 6 1 -1 -4 -3 8 7 5 1 -5 

60 20 16 7 -7 -2 6 12 -2 -2 1 2 2 19 2 -6 2 

70 28 21 15 2 4 12 17 7 1 7 4 8 14 14 4 3 

80 33 28 20 3 6 17 19 6 1 12 9 4 13 19 6 5 

90 32 26 18 10 5 19 18 5 3 12 8 3 14 16 5 4 

100 38 39 31 10 13 18 23 14 4 23 15 12 22 28 9 10 

110 40 38 33 11 14 23 27 15 6 23 16 13 24 29 11 11 

120 44 42 35 13 17 33 28 16 8 20 20 16 31 33 13 13 

130 42 27 39 16 19 28 31 20 11 21 20 14 36 36 14 13 

Max 44 42 39 16 19 33 31 20 11 23 20 16 36 36 14 13 
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A.3 Heat flux measurements 

The heat flux was measured 1000 mm away from the specimen and is based on the maximum levels. 

 

Figure 14 Heat flux measurements of the test specimen vs time 
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Table 11 Heat flux measurements of the test specimen vs time 

Time (mins) Doorset (kW/m²) 

0 0.000 

4 0.276 

8 0.276 

12 0.303 

20 0.165 

24 0.524 

28 0.690 

32 1.546 

36 1.960 

40 2.154 

44 2.236 

48 2.292 

52 2.292 

60 2.375 

64 2.457 

68 2.540 

72 2.595 

76 2.706 

80 2.816 

84 2.954 

88 3.037 

92 3.065 

96 3.175 

100 3.203 

104 3.369 

108 3.507 

112 3.700 

116 3.755 

120 3.893 

124 4.391 

128 4.556 

130 4.915 

131 5.109 

132 5.412 
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Table 12 Heat flux thresholds vs time 

Radiation intensity Doorset 

5 kW/m² 130 minutes 

10 kW/m² Radiation intensity not reached 

15 kW/m² Radiation intensity not reached 

20 kW/m² Radiation intensity not reached 

25 kW/m² Radiation intensity not reached 

 

 



  

Test standard: BS EN 1634-1:2014+A1:2018 
Job number:    537582/R Version: 1 
Test sponsor:   Rapid Access Ltd Page 37 of 42 

A.4 Gap measurements 
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Figure 15 Gap  measurements, Doorset (unexposed side shown) 
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Table 13 Measured and calculated gap sizes for Doorset 

Doorset  (mm) 

Left hinge side Primary Leaf to stop Right hinge side Primary Leaf to stop Meeting edge Primary 

LH1 1.1 3.1 RH1 1.1 4.2 M1 1.7 

LH2 0.7 2.4 RH2 0.6 3.4 M2 1.6 

LH3 0.7 2.4 RH3 0.7 3.2 M3 1.9 

LH4 0.7 3.1 RH4 0.7 3.7 M4 2.1 

Mean 0.8   Mean 0.8   Mean 1.8 

Max 1.1 Max 1.1 Max 2.1 

Min 0.7 Min 0.6 Min 1.6 

Max permitted 3.0 Max permitted 2.9 Max permitted 4.0 

Top edge Primary Leaf to stop Threshold Primary       

T1 0.7 1.8 B1 0.7 

T2 1.1 1.8 B2 0.9 

T3 2.4 2.0 B3 1.1 

T4 2.3 1.3 B4 2.3 

T5 0.8 2.0 B5 2.2 

T6 0.8 1.7 B6 1.5 

Mean 1.4   Mean 1.5 

Max 2.4 Max 2.3 

Min 0.7 Min 0.7 

Max permitted 3.9 Max permitted 3.9 
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Appendix C Photographs 

 

 

 

Figure 16 Exposed face of the specimen before the start of the test 

 

 

 

Figure 17 Unexposed face of the specimen before the start of the test 
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Figure 18 Unexposed face of the specimen at 60 minutes of testing  

 

 

 

Figure 19 Unexposed face of the specimen at 120 minutes of testing 
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Figure 20 Exposed face of the specimen immediately after testing 
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