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ABSTRACT 

It is well known that the intrinsic fire resistance of single-storey unprotected steel-framed buildings 

is largely sufficient to guarantee the evacuation of occupants in the event of fire. In consequence, 
for this type of building, the main concern of national fire regulations in Europe is how to prevent the 
spread of fire to the whole building. To achieve this objective, two performances shall be usually 
satisfied, namely, the appropriateness of constructive systems to ensure that there is no progressive 
collapse between fire compartments, and the efficiency of fire walls to stop the fire inside the initial 
compartment regardless of the state of structures exposed to fire. In practice, many constructional 
solutions can be implemented in order to preserve the integrity of the fire walls, while accepting that 

the fire exposed part of the structure may collapse. One of the most common solutions is to place a 
non-load bearing wall between two independent steel structures and to connect it to them by means 
of "fusible" links. In fire situation, these fusible links have to allow the wall to be disconnected from 
the structure affected by fire without endangering the separating function of the wall, which shall 
remain fixed to the steel structure on the other side of the wall and therefore not exposed to fire. 
However, due to the lack of corresponding scientific evidence, questions are being very often raised 

about the real efficiency of such systems in fire situation, which, in certain cases, have also to provide 

an adequate seismic resistance, if they are used in seismic areas. 
 
Today, concrete or masonry wall solutions are frequently used for the compartmentation of buildings, 
predominately for low-rise commercial and industrial steel buildings. However, as an alternative, 
lightweight sandwich panels (comprising two thin flat metal faces and an insulated core) could 
become an appropriate steel fire wall solution, offering numerous benefits in comparison to other 

solutions, including fire resistance, durability, flexibility, easy dismounting and fast construction 
times. But, there is an evident lack of technical information about the adequate fire performance of 
such type of wall solutions when they are implemented in single-storey buildings with unprotected 
steel structure, which constitutes a major obstacle for their large use.  
 
In this context, the overall goal of the FISWHALL project is to develop a design guidance and 
recommendations for an innovative hybrid fire wall solution based on lightweight steel-faced 

sandwich panels associated with unprotected steel structure under both fire and seismic actions, but 

considered individually. This will be achieved through the following specific tasks: i) Establishing of 
a full range of experimental evidence about the fire and seismic behaviour of the investigated hybrid 
fire wall solution by carrying out a number of tests; ii) Investigating intensively the fire and seismic 
performances of the above hybrid fire wall solution in combination with unprotected single-storey 
steel structures through a variety of parametric numerical studies by means of validated FE numerical 
models; iii) Developing both cost-effective and innovative “fusible” connection systems for fire walls 

to be used in combination with unprotected steel structures of single-storey buildings; and iv) 
Developing a design guidance and practical recommendations for the studied hybrid fire wall and 
fusible links solutions, on the basis of above studies, from which engineers can carry out very efficient 
design. 
 
The present report aims at summing up the main results of fire tests carried out at the Testing 

Laboratory of PAVUS according to EN 1364-1 [1] on partition fire walls made of sandwich panels with 
panel span ranging from 4.5 to 6m. Detailed fire test reports are provided in Annexes of this report. 
The gained test data will be use in a subsequent task dedicated to the assessment of rules currently 

proposed in Annex B of EN 15254-5 to extend the span length of sandwich panels beyond 4 m from 
standard fire tests. 
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1 INTRODUCTION 

 
The fire resistance of partition fire walls is usually determined by standard fire resistance tests 
according to EN 1364-1 [1] . Since the test furnaces have limited dimensions, standard fire tests are 

usually performed on small-sized 3x3m or 3x4m wall specimens only. Then, extension rules have to 
be used to design partition fire walls with larger span in real buildings. The large spanning capacities 
of sandwich panels should limit the supporting members to be used for high partition fire walls, 
leading to economize from both construction material and assembly time. However, due to the lack 
of background information regarding the existing extension rules for extending the span length of 
sandwich panels from results of standard fire tests, such as the one given in Annex B of European 

standard EN 15254-5 [2] accredited fire laboratories or relevant designers deny currently to apply 
them. They estimate that the span of panels cannot be extended beyond 4 m to achieve the same 
fire resistance to that the specimen tested in standard fire test. This restraint leads evidently to 
additional supporting members (such as columns, purlins or side rides according to the vertical or 
horizontal orientation of panels) which increases tremendously the construction cost and reduce 

drastically the competitiveness of lightweight sandwich panels.  
 

In this context, a set of four standard fire tests was carried out to investigate the fire performance 
of partition fire walls made of lightweight sandwich panels with span larger than the usually 3m fire-
tested span. This report contains all results of fire tests carried out at the Testing Laboratory of 
PAVUS on partition fire walls made of sandwich panels with panel span ranging from 4.5 to 6m. 
Detailed fire test reports are provided in Annexes. The gained test data will be used in a subsequent 
task of the project to assess the existing rules for the extension in span length of fire walls made of 
sandwich panels from standard fire resistance tests. 
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2 WALL SPECIMENS AND TESTS ARRANGEMENT 

As already mentioned in deliverable D1.4 [4], during the process of finalizing the design of tests, 

project partners expressed concern about the success of the two fire tests initially planned in a 
horizontal furnace (the panels having to carry their own weight), as well as the possibility to compare 
the results from such tests to those of the reference fire tests (conducted on 3×3m walls). 
Consequently, all partners agreed to update the initial test programme, performing all the planned 
wall tests in the vertical furnace only. 
 
Only a short description of wall specimens and tests arrangement is given hereafter. More detailed 

information are provided in Annexes containing the test report of each tested wall. 
 
Erreur ! Source du renvoi introuvable. lists the main characteristics of the non-loadbearing walls 
tested. All walls had overall dimensions of 6m high, by 5m wide and 175 mm thick. Eurobond 
Rockspan Extra panels produced by Euroclad were used. The walls were mounted according to 
current practice. They were formed from five or six sandwich panels, according to the panel 
orientation (vertical or horizontal). They were mounted into a steel frame specifically designed for 

testing, placed in the front of the vertical furnace. Thus, walls were exposed to fire on one side only. 
Wall panels were installed either vertically or either horizontally to test both configurations. For each 
test, one wall edge was left unrestrained to incorporate a free edge (with a gap of 25 mm to 50 mm 
between the free edge of the wall and the test frame). This free edge was filled with mineral 
insulation. In two tests, additional steel members (beam or column) were fixed to the steel frame 
supporting the walls, allowing to reduce the panel span lengths to the fixed values. These steel 

members were fire-protected with a panel encasement fabricated with the same sandwich panels as 
the ones constituting the walls. 

Table 1: List of fire tests carried out on walls 

Test 
Wall configuration 

Test report 
Panel type Panel arrangement Panel span (m) 

1 

Eurobond 
Rockspan Extra  

(175 mm thick) 

Horizontal 

5 
Pr-22-2.084-En 

(appendix A) 

2 4.5+0.5 
Pr-22-2.086-En 
(appendix B) 

3 

Vertical 

6 
Pr-22-2.085-En 
(appendix C) 

4 5.5+0.5 
Pr-22-2.231-En 
(appendix D) 

 

The tests were conducted according to EN 1364-1 [1]. During the tests, integrity, thermal insulation 
and radiation performances of walls were checked. For this purpose, deflection of walls (deflection 
difference at mid-span between the joint and the centers of the adjoining panels) as well as the 
temperature rise at different locations on the fire-unexposed side were recorded according to the 
standard provisions. In addition, the occurrence of openings or sustained flaming on the fire-

unexposed side as well as the ignition of a cotton pad placed against the wall surface were 

continuously controlled. The failure and collapse of the walls was thus visually monitored and 
documented.  
 
All measured values were recorded in Excel sheets to provide data to be easily used for the 
assessment of the extended application rules of test results existing for sandwich panels, planned in 
a subsequent task of the project. 

 
 
Some photos of the testing setup and test specimens are shown in Figure 1. 
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a) Outside view of the furnace 
b) View of the steel frame used as support 

of test specimens 

 
 

c) View of the wall specimen n°2 – fire-
unexposed side 

d) View of the wall specimen n°2 – fire-
exposed side 

Figure 1: Views of the testing setup and test specimens 
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3 TEST RESULTS AND MAIN OBSERVATIONS 

Only brief results and observations are given here. Detailed results of all tests are reported in 

Annexes.  
 
An example of wall failure due to the occurrence of large openings at panel junctions (allowing gap 
gauge passage through the wall) is shown in Figure 2. As expected, during tests, the exposed side 
steel facing delaminated from the insulated core (phenomenon well known with sandwich panels). 
All walls and panels buckled progressively towards the fire because of the temperature gradient 
occurring through the wall thickness during the fire exposure. More or less large openings and 

sustained flaming were then observed on the fire-unexposed side of walls, on joints between 
sandwich panels. These openings appeared at different locations along joints, resulting in the loss of 
the integrity criterion and large variations in the recorded temperature rises on the unexposed 
surface.  
 
Test results, namely the fire performance of walls expressed in terms of Integrity, Insulation and 
Radiation, are summarised in Table 2. It can be noted that the fire resistance times obtained for 

walls made of vertically installed sandwich panels are significantly lower than the fire resistance times 
for walls made of horizontally installed sandwich panels. 
 

Table 2: Main test results 

Test 

Wall configuration Test results 

Panel type 
Panel 

arrangement 
Panel span 

(m) 
Integrity Insulation Radiation 

1 

Eurobond 

Rockspan Extra  
(175 mm thick) 

Horizontal 
5 126 126 126 

2 4.5+0.5 163 122 163 

3 
Vertical 

6 94 94 94 

4 5.5+0.5 141 104 141 
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a) Test n°1 b) Test n°2 

  
c) Test n°3 d) Test n°4 

Figure 2: Views of two wall specimens during tests 
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4 CONCLUSIONS 

This report aimed at summing up all results of tests carried out at the Testing Laboratory of PAVUS 

on partition fire walls made of lightweight sandwich panels with span larger than the usually tested 
3m span. For testing, Eurobond Rockspan Extra panels with 175mm thick produced by Euroclad were 
used. 
 
During tests, deflection of walls as well as the temperature rise at different locations on the fire-
unexposed side were recorded. The overall behaviour of walls was also monitored visually. All 
measured values were recorded in Excel sheets to provide data easily to use for the assessment of 

existing rules for the span extension of fire walls made of sandwich panels from standard fire test 
results, planned in a subsequent task of the project. A more detailed analysis and discussion of test 
results will be provided in deliverable related to the assessment of existing rules. 
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APPPENDIX A. REPORT N°PR-22-2.084-EN FOR TEST N°1 
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APPPENDIX B. REPORT N°PR-22-2.086-EN FOR TEST N°2 
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APPPENDIX C. REPORT N°PR-22-2.085-EN FOR TEST N°3 
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APPPENDIX D. REPORT PR-N°22-2.231-EN FOR TEST N°4 
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