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Abstract 

The Tisova fire test part 1: test report 

This report is a summary of the Tisova fire test, conducted in the Czech Republic 

in January 2015. It is the first of two reports into these test, and describes the 

building, the experimental setup and discusses the results obtained on the day of 

the test. The results are discussed with a specific focus on the travelling nature of 

the fire in the building, since one of the objectives of the test was to provide an 

experimental data set for validation of traveling fire models. To this end the 

project was partially successful, since as is discussed a number of factors 

contributed to slow fire spread and the need to alter the conditions of the test 

while it was ongoing by adding a mixture of diesel and gasoline to part of the fuel 

bed. This was needed in order to ensure that the test fulfilled the second of its 

main objectives – to provide a dataset of the response of a real structure exposed 

to a structurally challenging fire for the purposes of carrying out a round robin 

exercise of the response. This round robin will be reported in the second of this 

report series. 

Key conclusions from the test were that while we observed a travelling fire, the 

fire dynamics which lead to this and which contribute to the evolution of such a 

fire need to be better understood.  
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engineering 
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Summary 

This report summarises the on-site testing and experimental results of the Tisova 

fire test, conducted in the Czech Republic in January 2015. It is the first of 2 

reports to be published on this project. The first part of the report introduces the 

scope of the project and the background to the project.  

The second part of the report describes the test object itself, as well as discusses 

why this was chosen over other potential test objects. A summary of the elements 

of interest in the test object is given, as well as the material properties which are 

derived from cores taken from the building prior to the test. 

The third part of the report describes the instrumentation which was installed in 

the building and the fuel load which was introduced with the intention of having a 

travelling fire in the building. Instrumentation installed included thermocouple 

trees and plate thermometers in the fire compartment and thermocouples 

installed in the structure itself. 

Finally, the report discusses the results of the test with a specific focus of 

highlighting the travelling nature of the fire and the impact which this has on the 

structure in terms of observed temperatures. These are results which were 

obtained on the day of the test and are input to the development of the round 

robin which will be described in the second of these reports.   

A travelling fire was observed in the test, however due to a number of issues, 

including a high moisture content of the fuel used, this was very slow. The testing 

conditions were therefore changed during the test by the reduction of available 

ventilation and the addition of a mixture of diesel and gasoline to parts of the fuel 

bed. This had the desired effect of increasing the flame spread rate and the 

observed temperatures in the fire. However as the fire continued to spread the 

rate reduced once more to the initial conditions. 

A short discussion of the evidence for a travelling fire is then given, as well as 

recommendations for further research and considerations to be borne in mind 

when attempting similar exercises in the future. 

The second of these reports will describe the round robin and the post-test 

analysis of the structure, comparing the results of the round robin with the 

building condition after the fire. 
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1 Introduction 
Structural fire design has taken a huge step forward in the past two decades. 

Enabled by the results of large scale testing and the lessons learned from the 

analyses of, for example, the Cardington tests [1] amongst others, fire engineers 

now employ sophisticated analysis tools in order to evaluate the structural 

response of a building to fire. This has led to significant cost savings, as well as 

the contribution of a building structure to the performance based design of a 

building for life safety in the event of fire.  

The Cardington tests were designed to represent a typical type of construction 

which was used in the UK in the 1990’s – a braced composite steel framed 

building [2]. The beams were designed as simply supported, acting in composite 

with a 130 mm concrete slab. Connection details were one of either of two types 

(beam to beam connections were comprised of fin-plates and beam to column 

connections were comprised of flexible end plates) and no other connection type 

was studied. Subsequent work included the modelling of these tests in order to 

further understand the underlying mechanisms which governed their behaviour 

in fire. 

Based on the analysis of these and a few other tests researchers identified some of 

the fundamental mechanisms which govern the response of structures to fire and 

the fire engineering industry now confidently applies complex tools to determine 

the impact of fires on structures.  

Calculations or simulations are often used as a more cost effective evaluation of 

elements and structures compared with testing. For building elements and 

structures the Eurocodes are the basis for design. For certification of certain 

building products calculations have the same credibility as testing. However while 

for testing there are requirements on accreditation of the test laboratory as well 

as follow up inspections, this is not the case for calculations. In other words, 

when evaluating building products for certification based on testing there is a 

formal control system that must be followed. This type of control does not exist 

when doing the same job based on calculations. Therefore it is important that the 

calculation methods and software used are robust and reliable, and that the 

results from calculations are both conservative and importantly consistent. 

1.1 Round robins in fire science 
A round robin study is a study conducted by a group of experts commencing from 

a common starting point, for example a collection of data, who proceed to predict 

independently the response of a system; or performing and comparing actual 

experiments. The purpose behind round robin studies is to evaluate the scatter of 

results across a discipline or between different laboratories.  

Over the past decade there has been some renewed interest in round robin 

studies in fire science and modelling in particular. In fire dynamics, the round 

robin studies of the Dalmarnock tests which were coordinated by the University 

of Edinburgh [3] highlighted the considerable dependency of modelling results 

on the underlying assumptions and approach taken. Further, while the tools 
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which were used have been successfully validated against existing test results 

their use in prediction is extremely dependent upon the way that the model is set 

up.  

In structural fire engineering, a small round robin study was undertaken to 

predict the temperature exposure of a single steel beam exposed to a pool fire. 

This was also coordinated by the University of Edinburgh [4]. The principal 

conclusion from this study was that design tools for estimating temperatures of 

elements of structure in pool fires are very conservative and that they are very 

dependent on the scenario. 

In the report from the Dalmarnock tests, the lack of historical round robins was 

highlighted. It is stated that relatively few examples exist, for example one 

unpublished round robin conducted by the CIB and one carried out by Emmons 

[5]. Emmons’s work highlighted the discrepancy between different fire testing 

laboratories throughout the world – something which the European Group of 

Laboratories for Fire testing (EGOLF) has made significant movements to 

address.  

Round robin studies in fire engineering serve to highlight issues within the 

discipline, however very few of them are undertaken. They pool the collective 

knowledge of experts in the field and help to focus directions for future research. 

A need for more round robins within the field was one of the conclusions of the 

recent international R&D roadmap for fire resistance of structures compiled by 

NIST [6]. 

1.2 Overview 
This report is the first of two reports which summarise the results of the Tisova 

fire test project. The two parts are summarised as follows:  

 This first report summarises a large scale fire test which was conducted on 

a 4 storey building in the Czech Republic in January 2015. A short 

overview of the building is given, describing briefly the history of the 

building and the structure. The description of the structure is based on 

available drawings and site visits and inspections made prior to the test 

being carried out. The test setup is then described in considerable detail, 

including the instrumentation and the fuel load.  Finally in this part of the 

report the test is described, including a short timeline of the test and an 

overview of the records made from the instrumentation. 

 In the second report [7] a short round robin is described, this comprises 

two stages -  a benchmarking round robin comprising a 1-d heat transfer 

study of concrete exposed to a standard fire: and then a round robin of the 

temperatures through the depth of the structure under the fire exposure 

in the test. The round robin is compared in this report with the 

experimental results.  
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2 The building 
The Tisova Fire Test was carried out in January of 2015.  The fire test was 

conducted inside of a real building, Figure 2-1, which was scheduled for 

demolition. The building was constructed in 1958 as a powdered coal boiler and 

comprised of a reinforced concrete frame and slab construction. The two boilers 

occupied a space which spanned from the ground floor of the building and up to 

just below the level of the pitched roof. The rear of the building, located to the 

north, was a 4 storey office occupancy including staircase and lobbies. In 1980 

the buildings use was changed to a combination of workshops and offices and 

additional floors and slabs were added using composite slab construction tied in 

to the original frame. Making up the floor slab on the 1st floor, 4 composite slabs 

were tied into the concrete structure and the frame which supported the 2 boilers. 

An additional composite slab was also placed at the level of the second floor of the 

office areas at the rear of the building. This created an entirely new 2nd floor in the 

main part of the building. 

   

Figure 2-1  left – Southwest corner of test building, and right – fire compartment 

The test was carried out on the ground floor which is mostly open plan and has a 

floor print of approximately 325 m2. The floor plan is 16.2 m wide, 20.1 m long. 

Floor to floor height is 4.4 m. The height of the compartment to the soffit of the 

concrete is 4.2 m and 4.1 m to the underside of the beams beneath the composite 

slab. The floor plan and section cut of the building are shown in Figure 2-2 and 

Figure 2-3 respectively. Note the central lift shaft and machine room as well as 

the 3 rooms to the West which are not included in the fire compartment. The 

open-plan fire compartment floor area is approximately 226 m2. North in this 

Figure is approximately straight up. 
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Figure 2-2  floor plan of the buildings ground floor indicating the compartment and the 

locations of elements of structure of interest 

 

 

Figure 2-3  cross section of the building  
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The test structure had several elements of interest that were instrumented for 

temperature. The thermal modelling round robin which is reported in the second 

of this series of reports will concentrate on three different types of element: 

composite slabs (labelled S1, S2, S3, and S4), a concrete beam (labelled B1), and a 

concrete slab (S6), as highlighted in Figure 2-2.  

For further reference, additional elements of structure were also instrumented 

during the test. These are numbered S1 to S8, as shown in Figure 2-4. The 

numbering starts from the bottom left of the figure which was the south corner of 

the building. Slabs S1 to S4 were the composite slab panels, whereas slabs S5 to 

S8 were comprised of reinforced concrete. The numbering of the beams is also 

shown in this figure, and follows the same pattern as the slab numbering from B1 

to B5. B1 is a concrete T-beam which supports the two composite slabs S1 and S2; 

all other concrete beams are regular rectangular sections.  

 

Figure 2-4  slab and beam numbering 

The elements which form the focus of the round robin in the second of this series 

of reports are described in more detail below, along with the material properties. 

The building was chosen from a number of potential available buildings 

throughout Europe as being suited to a travelling fire test. This was because of the 

long path which was possible between the bay below slab S3 in Figure 2-2 and the 

bay to the left of slab S6. This potential path for a travelling fire encircled the lift 

shaft and core of the building. The aim of the test was to achieve a travelling fire 

which would be structurally challenging. 

Detailed drawings of the building from both 1958 and the 1980’s are provided in 

Appendix A. 
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2.1 Structural elements 
As stated above, because of the different types of construction in the building, a 

number of elements were identified as of interest for further study. These 

included the composite slab which was added in the 1980’s, the original 

reinforced concrete slab, and the concrete t-beam which formed a part of the 

original construction and which separated the two composite slabs S1 and S2. A 

short summary of the different types of element is given in Table 2-2. This 

includes a summary figure of the cross sections of the elements. 

The overall dimensions of the slabs are summarised in Table 2-1. 

Table 2-1  summary of slab dimensions 

Slab Construction 
Thickness 

(mm) 

Slab length x 

(mm) 

Slab width y 

(mm) 

1 Composite 135 7650 3100 

2 Composite 135 7650 3100 

3 Composite 135 4500 4700 

4 Composite 135 4500 4700 

5 
Reinforced 

concrete 
190 3100 4900 

6 
Reinforced 

concrete 
190 2900 4900 

7 
Reinforced 

concrete 
190 2900 4900 

8 
Reinforced 

concrete 
190 1800 4900 
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Table 2-2 Summary of structural elements of interest 

Composite slabs 

The composite slabs S1 and S2 are 5.85 m x 3.4 m (b × h) 

while composite slabs S3 and S4 are 5.25 m x 5.35 m (b x h).  

All composite slabs are a maximum of 165mm deep and 

comprise a trapezoidal steel decking profile of thickness 

1mm and a 150 x 150 x 6 mm (x-spacing × y-spacing × bar 

diameter) rebar mesh embedded into the concrete at a 

depth of 60 mm, 10 mm above the top of the trapezoidal 

steel deck. The slabs had a steel section equivalent to an IPE 

200 section running orthogonally to the troughs. At 

intervals of 1400 mm. 

 

The cross section of the composite slab, illustrating the 

dimensions of the trapezoidal deck and including the IPE 

200 section is shown adjacent. There is no screed above the 

composite slab. 
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Reinforced concrete slabs 

The concrete slab S6 is 2.95 m × 4.95 m × 120 mm deep 

with 50 mm centre to centre 150 mm2 ribbed rebar with a 

cover of approximately 10 mm. The concrete slab also has a 

70 mm concrete screed with a 150 mm × 150 mm ×12.5 mm 

(x-spacing × y-spacing × bar diameter) anticracking mesh 

35 mm from the top surface. Dimensions of the slab cross 

section are shown in the adjacent figure. 
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Concrete T beam 

The concrete T - beam has dimensions of 400 mm × 600 

mm total depth (b × h) with an unknown amount of 

reinforcement. As with the reinforced concrete slabs there 

was a 70 mm screed on top of the T-beam with a 150 mm × 

150 mm × 4 mm (x-spacing × y-spacing × bar diameter) 

anticracking mesh 35 mm from the top surface. The flanges 

are of the same construction as slab S6. The T-beam is 

shown adjacent. 
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2.2 Concrete cores 
Prior to conducting the fire test a number of 100 mm diameter cores were taken 

from throughout the building with the intention of determining the thermal and 

the mechanical properties of the concrete. There were two types of concrete 

present within the building; one as used for the original reinforced concrete 

construction; and the other as used for the composite slabs added in 1980. An 

overview of the location where the cores were taken from is shown in Figure 2-5.  

These cores were used to determine the thermal and mechanical properties of the 

concrete as described in the following sections. 

 

Figure 2-5 location of the cores taken from the slabs 

2.3 Concrete material properties 
2.3.1 Thermal conductivity  
The conductivity of the concrete in the building was determined based on 

Transient Plane Source (TPS) measurements of the cores of the elements taken 

from the building. The TPS measurements were made up to 300 °C. The thermal 

conductivity of the concretes is shown in Figure 2-6, which also shows the upper 

and lower limits of thermal conductivity from Eurocode 2 for reference.  

A close fit is shown between the thermal conductivity of the concrete used in the 

composite slab and the upper limit of thermal conductivity from the Eurocode; 

whereas the reinforced concrete slab and columns in the building have a 

conductivity approximately half way between the upper and lower limits. The 

dashed lines in Figure 2-6 indicate an extrapolation of the measured values using 

a similar function as the Eurocode function. 

The general form of the relationship between conductivity and temperature is 

given in equation (2.1); and the coefficients for the different concretes are given in 

Table 2-3 for the concretes in the test and the Eurocode upper and lower limits. 
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Figure 2-6  thermal conductivity of the concrete 

𝜆 = (𝑎 − 𝑏 (
𝑇

100
) + 𝑐 (

𝑇

100
)

2

) 1000⁄  (2.1) 

Table 2-3  coefficient for determining the thermal conductivity of the concrete 

 a b c 

Eurocode 
Lower limit 1.36 0.136 0.0057 

Upper limit 2.00 0.245 0.0107 

Test 

Concrete slab 2.07 0.255 0.0113 

Composite slab and concrete 

column 
1.70 0.195 0.0085 

 

2.3.2 Specific heat 
Specific heat of the concrete was measured using the TPS heat capacity module. 

This was found to be the same as the specific heat of dry concrete given in the 

Eurocode for both types of concrete in the test.  

𝑐𝑝(𝜃) = 900 (J/kgK) 20°𝐶 ≤ 𝜃 ≤ 100°𝐶 (2.2) 

𝑐𝑝(𝜃) = 900 + (𝜃 − 100) (J/kgK) 100°𝐶 < 𝜃 ≤ 200°𝐶  

𝑐𝑝(𝜃) = 1000 + (𝜃 − 200)/2  

(J/kgK) 
200°𝐶 < 𝜃 ≤ 400°𝐶  

𝑐𝑝(𝜃) = 1100 (J/kgK) 400°𝐶 < 𝜃 ≤ 1200°𝐶  

The moisture content of the concretes, determined through drying of a specimen 

at 105 °C for 24 hours was determined to be 1.15 % by weight. 

2.3.3 Mechanical properties  
The compressive strength of the concrete in the building was determined by 

cylinder tests based on cores C_SP and R_SP which were taken from the 

composite and the reinforced concrete slabs in the building respectively.  
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The concrete used in the composite slabs had a compressive strength of 20MPa; 

whereas the concrete used in the reinforced concrete construction had a 

compressive strength of 32MPa. These measurements are based on only one 

series of tests and are only indicative of the strength of the concrete in the 

building. 
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3 The test setup 
3.1 Fuel load 
Wood cribs comprising sticks 0.04 m x 0.06 m x 1 m were used for the fuel bed, 

and were provided by a local supplier. Wood as ordered to be used in the tests 

was spruce conditioned to a moisture content of 11%. Total amount of timber 

ordered was 7 tonnes. Assuming the density of 450 kg/m3 and heat of combustion 

of wood of 17 MJ/kg this gives a fuel load density of approximately 500 MJ/m2. 

The arrangement of the cribs chosen was 5.5 layers with 8 sticks per layer. That is 

44 sticks per wood crib which gives a fuel load of 44kg/ m2 within the crib. 

The fuel was laid out as a uniform single fuel bed across the whole floor, apart 

from a 0.5 – 1 m path around the perimeter of the floor area. Fuel covered 

approximately 190 m2 of the floor area as shown in Figure 3-5. The arrangement 

of the fuel bed was 5.5 layers/m2 of 8 x 1m x 0.06m x 0.04m sticks per layer of 

spruce timber conditioned to a targeted 11% moisture content. The 44 sticks per 

layer which gives a fuel load of approximately 40kg/m2 within the fuel bed, or 

approximately 680MJ/m2. The fire was initially well ventilated to ensure that fire 

was fuel load controlled and not controlled by ventilation, and the fire was ignited 

at location a using organic fuel soaked in lighter fuel within the crib and allowed 

to spread around the lift shaft anticlockwise in the direction of location b in 

Figure 3-1.  

The top of the fuel bed was approximately 40cm off the floor. 

 

Figure 3-1  fuel load arrangement 
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3.2 Instrumentation overview 
Temperatures within the compartment were recorded using both trees comprised 

of shielded thermocouples and plate thermometers. Temperatures were also 

measured inside of the floor slabs and the concrete beams, as well as one of the 

columns. 

Measurements of the temperature through the depth of the concrete slabs and in 

the beam were made by retrofitting welded thermocouples into the existing 

structure through holes of 12mm diameter, drilled from the upper surface of the 

slabs. One hole was drilled to the correct depth for each thermocouple and the 

holes were backfilled using fast drying cement.  

In each of the composite slabs, in this way, 4 through depth measuring stations 

were defined each comprising 4 thermocouples installed in individual holes at 4 

different depths. Two measurements were taken inside each of the troughs of the 

trapezoidal deck and two were taken outside of the troughs. The location of the 

thermocouples relative to the steel deck are described later. 

In the reinforced concrete slabs, 2 measuring stations were defined and 

measurements were taken at 4 depths from the flat soffit of the slab; and in the 

reinforced concrete beam one measuring station was defined with only 2 

thermocouples measuring temperature at 2 depths from the soffit of the beam. 

3.2.1 Thermocouple trees 
Thermocouple trees were installed at 56 locations within the compartment as 

shown in the layout in Figure 3-2, at approximately 2.5m spacing’s. Each tree 

consisted of eight Type K Inconel sheathed thermocouples at heights below the 

soffit of the slab of: 5cm, 35cm, 65cm, 95cm, 140cm, 205cm, 260cm, and 370cm, 

respectively.  

 

Figure 3-2 Numbering of the thermocouple trees 
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Numbering of the thermocouple trees was done according to row and then 

column, from south to north and from west to east. The first row was numbered 

0; the second 1; etc. For example, the thermocouple tree in the south west corner 

was numbered 01, the next tree to the east 02, and the corresponding trees in the 

next row to the north were numbered 11 and 12; and so on. 

Thermocouples were attached to stainless steel cables to form the trees which 

were attached from ceiling to floor, using a nail gun and steel Sabrefix Builders 

Band (perforated steel band) at the ceiling attachment and I-Shaped pavers 

blocks to weigh the tree to the floor. The cables from the thermocouple trees were 

passed up through the first-floor slabs to connect to the data loggers. Where 

required exposed cables within the compartment were protected using foil faced 

ceramic wool high-temperature pipe insulation of 30mm thickness. 

The placement of thermocouple trees is also illustrated in Appendix B. 

3.2.2 Plate thermometers 
In total 60 plate thermometers were installed within the fire compartment. These 

were installed facing either down from the soffit of the floor slabs or the beams, at 

a distance of 100 mm, or facing away from the vertical side of an adjacent beam, 

at a distance of 300 mm from the beam and 100 mm from the soffit of the slab.  

The plate thermometers were without exception mounted from the room above 

the fire compartment by drilling holes of 12 mm diameter down through the 

structure. The plate thermometers were then attached to threaded rods which 

were dropped through these holes and then bent to ensure that the plate 

thermometers were installed in the correct position. 

The locations of the plate thermometers in relation to the slabs are described in 

Table 3-1. The table also summarises the dimensions of the slabs. For the plate 

thermometer positioning, the lower left hand corner of the individual slabs as 

shown in Figure 2-4 is taken to be the origin of the local coordinate system for the 

description of the plate thermometer location. 

Plate thermometers were numbered consecutively by row from the south west 

corner of the building from west to east. 

A figure showing detailed plate thermometer placement is given in Appendix B. 



22 

 

Table 3-1  slab dimensions and plate thermometer layout 

Slab 
Slab length 

x (mm) 

Slab width y 

(mm) 
PT no. Orientation 

Local 

coordinates 

x (mm) y (mm) 

1 7650 3100 

1 Vertical 3825 300 

2 Vertical 300 1500 

3 Horizontal 2550 1500 

4 Horizontal 5100 1500 

5 Vertical 7350 1500 

6 Vertical 3700 2800 

2 7650 3100 

1 Vertical 3825 300 

2 Vertical 300 1500 

3 Horizontal 2550 1500 

4 Horizontal 5100 1500 

5 Vertical 7350 1500 

6 Vertical 3950 2800 

3 4500 4700 

1 Vertical 2350 300 

2 Horizontal 1200 1450 

3 Horizontal 3500 1450 

4 Vertical 300 2150 

5 Vertical 4200 2150 

6 Horizontal 1200 3500 

7 Horizontal 3500 3500 

8 Vertical 2350 4400 

4 4500 4700 

1 Vertical 2350 300 

2 Horizontal 1100 1300 

3 Horizontal 3500 1300 

4 Vertical 300 2000 

5 Vertical 4400 2000 

6 Horizontal 1100 3350 

7 Horizontal 3500 3350 
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Slab 
Slab length 

x (mm) 

Slab width y 

(mm) 
PT no. Orientation 

Local 

coordinates 

8 Vertical 2350 4200 

5 3100 4900 

1 Vertical 1650 300 

2 Vertical 300 2450 

3 Horizontal 1650 2450 

4 Vertical 2800 2450 

5 Vertical 1650 4600 

6 2900 4900 

1 Vertical 1450 300 

2 Vertical 300 2450 

3 Horizontal 1450 2450 

4 Vertical 2600 2450 

5 Vertical 1450 4600 

7 2900 4900 

1 Vertical 1450 300 

2 Vertical 300 2450 

3 Horizontal 1450 2450 

4 Vertical 2600 2450 

5 Vertical 1450 4600 

8 1800 4900 

1 Vertical 900 300 

2 Vertical 300 2450 

3 Horizontal 900 2450 

4 Vertical 1500 2450 

5 Vertical 900 4600 

 

3.2.3 Structural temperature measurement 
Temperatures in the structure were measured throughout the test at various 

locations.  

In all of the slabs and the beams the thermocouples comprised a welded type K 

thermocouple which was inserted in a hole drilled from the upper surface of the 

structure to the correct depth. In the slabs the holes were of 12 mm diameter, in 

the beams the holes were of 16 mm diameter. The increased diameter was 

necessitated by the additional length of hole required. The thermocouple wire 

was then pushed to the bottom of the hole and the hole was backfilled with quick 

setting cement. The cement was agitated after filling using a thin metal rod to 
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remove any air bubbles trapped at the bottom of the hole, and the cement was 

then topped up to the level of the top of the upper surface of the structure. 

A figure showing global placement of the temperature measurement stations in 

the slabs is given in Appendix B. Each of the composite slabs had 4 temperature 

measurement stations, where the temperature was measured at 4 depths. The 

position and depth of the recorded temperatures in the cross section of each of 

the composite slabs relative to the troughs of the composite deck is shown in 

Figure 3-3. 

 

Figure 3-3  composite slab recorded temperature position (all measurements in mm), 

the blue dimensions indicate thermocouple positioning 

In the reinforced concrete slabs through depth temperature was measured at 2 

stations and at 4 depths; at 20, 40, 60 and 80 mm from the exposed surface of 

the slabs. 

In the beams B2, B3, B4 and B5, temperature was measured at approximately the 

midspan at 20, 40, 60 and 80 mm from the bottom surface in the vertical 

centreline of the cross section. Temperature was measured in beam B1 at 20 and 

40 mm from the exposed surface also at the centreline. The position of the 

recorded temperatures in the cross section of beam B1 is shown in Figure 3-4.  
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Figure 3-4  temperature measurement location in the concrete T-beam (all 

measurements in mm), the blue dimensions indicate thermocouple positioning 

In addition to the slabs and the beams, four columns were fully within the fire 

compartment. The smallest 30 x 30 cm column (C1) indicated in Figure 3-5 was 

instrumented due to its slenderness which meant that it was most likely to 

experience higher core temperatures and damage during the fire test.  

 

Figure 3-5  fire compartment showing fire ignition point (FI) and path of travel (arrows), 

and column C1 and associated TC tree locations 

Column C1 was instrumented with 6 thermocouples at two heights, 1.5m above 

the floor and 3m above the floor, unfortunately the thermocouples 1.5m above the 

floor suffered from a failure early on in the test and all data was corrupted and 

will not be discussed any further in this report. Figure 3-6 shows the locations of 

the thermocouples at the 3m height of the column. Figure 3-6 shows four TCs 

which were placed 6 cm from each of the four faces, and two TCs which were 

placed 10 cm from the North and West faces.  Holes were drilled at an angle of 

45° from above to mid-depth of the columns and TCs were then temporarily held 

C1 

N 

FI 
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in position and re-cast into the column using quick setting cement, as per the 

procedure followed when instrumenting the slabs. A plate thermometer (PT) was 

placed 10 cm from each of the North (N), East (E), South (S), and West (W) 

column faces with their centres at the same height from the floor as the 

thermocouple ends in order to provide an indication of the fire exposure to the 

column at the 3m height. 

 

Figure 3-6  column C1 instrumentation 

Figure 3-5 also shows the four thermocouple trees within a 2.5m radius of the 

column C1, for reference against the column we name these NE, NW, SE, and SW 

TC trees, respectively. The SW and SE TC trees are shown in Figure 3-7. 

 

Figure 3-7  column C1 positioning relative to thermocouple trees to the south west and 

the south east 

3.2.4 Data logging 
Five data loggers were used to record the data. Two Agilent 34980A data loggers 

were used to record the gas phase temperatures, whilst another Agilent 34980A 

data logger was used to record structural temperatures.  Two Fluke Hydra series 

data loggers were used to record plate thermometer readings. The logging rate for 
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the Agilent data loggers was approximately 0.1 Hz whilst the Fluke data loggers 

recorded at approximately 0.2 Hz.  

The five data loggers were situated within the building on the first floor, above the 

area unaffected by fire on the ground floor and were connected to external 

monitoring systems via Ethernet cables. 
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4 Test results 
4.1 Timeline of the test 
Prior to ignition of the fire, all windows were removed from the compartment. 

The fire was successfully ignited as planned however it soon became evident that 

fire spread rate was very slow with the flame length along the path of 

approximately 1 m with a flame height between 1.5 – 2 m. The resulting 

temperatures in the compartment, especially near the ceiling, were not high 

enough for a structurally challenging fire, i.e. well below 200°C. To encourage fire 

growth during the test the ventilation was reduced by replacing all of the windows 

and a 10 litre mixture of gasoline and diesel at a ratio of 1:1 was poured over the 

fuel bed along the southern perimeter under slabs S1 and S2 2.5 hrs into the test. 

This resulted in a more severe fire covering cribs in the west and south ends of 

the building. However, as the fire started to move north, the intensity of the fire 

reduced and the fire spread rate further into the compartment slowed 

significantly. The reason for the poor severity of the fire was mainly due to the 

moisture content of the wood which, when controlled specimens were tested after 

the fire, was found to be between 18-22% rather than the 11% specified from the 

supplier.  Higher moisture contents results in more energy being absorbed in the 

evaporation of water rather than into the fire environment, and reduces the rate 

of flame spread [8]. 

A timeline of the fire is shown in Figure 4-1. Estimates of the flame spread rate 

are based on thermocouple data at the bottom thermocouple of the thermocouple 

trees in the relevant regions. 

 

Figure 4-1 timeline of the fire test 

A further illustration of flame spread rates is given in Figure 4-2. This is based on 

the time from ignition of the fire for the thermocouples directly above the fuel bed 

to reach a temperature of 175 °C. The result is very insensitive to this temperature 

threshold. The slow flame spread beneath slab S3 can be clearly seen, with the 

fire taking more than two hours to spread throughout this region. The impact of 
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the addition of the diesel / gasoline mixture beneath slabs S1 and S2 can also be 

seen, with an almost uniform colour shown in this region. The subsequent decay 

of the fire and slow in spread is evident in the differences in contours from Slab 

S2 to S4 and towards the north of the building. 

 

Figure 4-2 approximate fire spread time throughout the compartment 

 

4.2 Thermocouple temperatures 
4.2.1 Temperature evolution immediately below the 

slab 
The temperature evolution over time immediately below the slabs is shown in 

Figure 4-3 to Figure 4-7. These are presented in the order in which the fire 

travelled beneath the slabs, i.e. Slab S3, S1, S2, S4 and Slab S6. Figure 4-3 

illustrates the very low gas temperatures beneath the soffit of Slab S3. These are 

almost uniform for the first 2 hours of the test, generally being below 100 °C for 

the first hour, increasing to around about 150 to 175 °C over the second hour. 

Failure in one of the thermocouples can be seen after approximately an hour and 

a half. In addition to this, high temperatures I the thermocouples after 5.5 hours 

are assumed to be anomalous and possibly as a result of damage to the 

thermocouple trees because of failure of the pipe insulation used. There is a clear 

increase in temperature after ca. 2.5 hours, when the windows were closed and 

the accelerant was put on the fuel bed below slabs S1 and S2, however since most 



30 

 

of the fuel in this bay was already consumed over the first 2 and a half hours the 

increase in temperature here is only up to a peak of ca 450 °C.  

The temperature evolution under slab S1 shows a similar evolution to the 

temperature evolution under slab S3. It is characterised by a long slow phase with 

low temperatures, notably below the temperatures observed in the bay beneath 

Slab S3. TC tree 12 shows a very low temperature and it is not sure why this is the 

case, just above ambient for the entire duration of the test. The closure of the 

windows as well as the addition of the accelerant beneath slabs S1 and S2 has a 

clear impact on the evolution of temperatures in the compartment, and these are 

seen to increase rapidly after 2.5 hours to peaks of almost 800 °C. Temperatures 

close to the windows (TC Trees 1 to 4) are seen to be lower than those towards the 

centre of the building, with the TC trees closest to Beam B1 experiencing peak 

temperatures for longer. As with the TC trees beneath slab S3 the damage to the 

thermocouples as a result of damage to the insulating material after prolonged 

fire exposure is clear after ca. 4.75 hours. 

 

Figure 4-3 Temperatures of the uppermost thermocouples underneath slab S3 
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Figure 4-4 Temperatures of the uppermost thermocouples underneath slab S1 

 

Slab S2 has similar observed temperatures in the upper level thermocouples as 

Slab S1, Figure 4-5. These are characterised by a long period with very low 

temperatures followed by a sudden growth and then decay after the closure of the 

windows and the addition of the diesel / gasoline mixture. Peak temperatures 

observed are marginally below the peak temperatures observed below Slab S1. 

Slabs S4 and S6 have progressively lower temperatures than the other slabs, 

Figure 4-6 and Figure 4-7. Peak temperatures beneath slab 4 are ca. 400 °C as a 

result of the developed fire underneath slabs S1 and S2; and peak temperatures 

under slab S6 are ca. 250 °C. Temperatures beneath these slabs over the first 2.5 

hours are also very low, below 100 °C.  Of minor note is that the duration of peak 

temperatures underneath slab S4 is 2.5 to 3 hours – this is because there was 

continued burning beneath his slab after the developed fire beneath slabs S1 and 

S2 had burnt out, although the flame spread rate was very low. 
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Figure 4-5 Temperatures of the uppermost thermocouples underneath slab S2 

 

Figure 4-6 Temperatures of the uppermost thermocouples underneath slab S4 
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Figure 4-7 Temperatures of the uppermost thermocouples underneath slab S6 
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4.2.2 Temperature distribution throughout the 

compartment 
The vertical distribution of temperatures throughout the compartment is 

discussed in this section. To facilitate this, Figure 4-8 to Figure 4-23 show the 

distribution of temperature of selected thermocouple trees throughout the 

compartment during both heating and cooling. Figure 4-8 to Figure 4-15 show 

the temperature distribution beneath slabs S1 and S2 at various times (after 1 hr, 

2 hrs, 2,5 hrs, 3,5 hrs, 4 hrs, 4,5 hrs, 5 hrs and 6hrs respectively). Figure 4-16 to 

Figure 4-23 show the distribution in the space between slabs S2 and S4 at the 

same times. 

Referring to the figures showing the distribution of temperature underneath slabs 

S1 and S2 the slow heating early in the fire is apparent throughout, where 

temperatures up to an elapsed time of 2.5 hours are not seen to exceed 200 °C. 

These early temperatures illustrate the development of the far field temperatures 

in the compartment, even given the low temperatures observed underneath slab 

S3 and discussed in the previous sections. Far field temperatures are evidenced 

by the systematically low temperatures at lower heights in the compartment 

compared with at higher levels in the compartment at these times. During the 

fully developed phase of the fire underneath slab S1 (shown in Figure 4-10 to 

Figure 4-13) the measured temperatures on the thermocouple trees are between 

400 and 800 °C. There is some variation in the upper two thirds of the measured 

temperatures, however this may partially be attributable to the ventilation 

coming from openings around the windows. There is however some evidence in 

these figures of differences between the upper and the lower temperatures, where 

flaming of the distributed fuel load may contribute to higher measured 

temperatures lower in the compartment, as opposed to higher in the 

compartment as may be expected in a fully developed fire. Note the localised hot 

spots in Figure 4-14, evidence of continued localised burning on the floor, and in 

the top right of the figure of possibly light fittings and other ceiling fixings. The 

temperature in the compartment in Figure 4-15 is shown to be relatively uniform 

after 6 hours and during the decay phase of the fire. 

Figure 4-16 to Figure 4-23 show the same plots for a slice below slabs S2 and S4 

under heating and cooling. These show a very similar trend to the temperatures at 

the front of the building, with a smoke layer developing in the early stages of the 

fire in the far field. The more developed period of the fire can be seen to the left of 

the figures, which is at the front of the building. 

Again, these figures show the low temperatures observed in the compartment 

over the first two hours of the fire. The temperature profile early on shows the 

development of this smoke layer and its contribution to the far field; as well as 

lower temperatures in the bottom of the compartment, as would be expected.  

The tree around the instrumented column shows significantly higher 

temperatures lower down than higher up during the more developed period of the 

fire. Temperatures after 4 hours are also as expected based on the above, 
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although after 6 hours the fire has spread into the area beneath slab S4 and 

higher temperatures are seen in the middle and right of the compartment. 
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Figure 4-8 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 1 hour 
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Figure 4-9 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 2 hours 
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Figure 4-10 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 2,5 hours 
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Figure 4-11 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 3,5 hours 
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Figure 4-12 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 4 hours 
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Figure 4-13 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 4,5 hours 
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Figure 4-14 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 5 hours 
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Figure 4-15 Linear interpolation of temperature between thermocouples below Slabs S1 and S2 after 6 hours 
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Figure 4-16 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 1 hours 
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Figure 4-17 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 2 hours 
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Figure 4-18 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 2,5 hours 
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Figure 4-19 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 3,5 hours 
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Figure 4-20 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 4 hours 
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Figure 4-21 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 4,5 hours 
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Figure 4-22 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 5 hours 
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Figure 4-23 Linear interpolation of temperature between thermocouples below Slabs S2 and S4 after 6 hours 
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4.3 Plate thermometer temperatures 
Plate thermometer temperatures under every slab are discussed in this section. The 

temperatures for slabs S1 to S4 are presented in the order in which the fire spread 

beneath these slabs, from slab S3, to slab S1 then S2 and finally S4. The plate 

thermometer temperatures from underneath the reinforced concrete slabs are 

presented in consecutive order from slab S5 to slab S8. 

Plate thermometer temperatures are generally lower than gas phase thermocouple 

temperatures, implying a cold radiating environment. PT29 under slab 3, in Figure 

4-24 shows generally significantly lower temperatures than the other plate 

thermometers beneath this slab. It is unclear what may contribute to this, since this 

plate thermometer was facing down towards the fuel bed and is in the north east corner 

of this slab. All other plate thermometers show a similar trend to the thermocouple 

measurements, i.e. there is a long period of low temperature, in the case of slab S1 

reaching nearly 250 °C, for the first 2.5 hours. This is followed by rapid growth when 

the fire reaches the area beneath slab S1 and slab S2. Peak temperatures recorded by 

the plate thermometers beneath slab S3 are just over 450 °C. These are seen in PT’s 20 

and 21, which are facing down and on the south of slab S3, and so the view factor to the 

fuel under slab S1 is higher for these PT’s than the others in this area. 

  

Figure 4-24 plate thermometer temperatures around slab S3 

Plate thermometers underneath Slabs S1 and S2 experience a spike in temperature 

associated with the ignition of the fuel bed including the diesel / gasoline mixture. This 

short spike in temperature goes up to nearly 1000 °C underneath slab S1, and just over 

800 °C underneath slab S2. This peak in temperatures lasts for only about 21 minutes, 

but it is followed by a smaller peak between 3 and 4 hours into the fire of ca. 500 °C. 

This second peak occurs later in slab S2 than in slab S1, Figure 4-25 and Figure 4-26. 
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Figure 4-25 plate thermometer temperatures around slab S1 

 

 

Figure 4-26 plate thermometer temperatures around slab S2 

The temperatures measured by plate thermometers underneath slab S4 are similar to 

those measured underneath slab S1, with peaks of just under 450 °C. However these 

occur later in the fire, after approximately 4 hours, Figure 4-27. This is also slightly 

later than the second peak in temperatures observed beneath slab S2. Again, 

temperatures in the early stage of the fire, when the fuel beneath slab S3 is burning, are 

very low, reaching a peak of a little over 50 °C.  

 

Figure 4-27 plate thermometer temperatures around slab S4 

Temperatures recorded by plate thermometers beneath slabs S5 to S8 are shown in 

Figure 4-28. These slabs, being further from the point of ignition of the fire have very 

low temperatures observed beneath them in the first 2.5 hours of the fire – not 

exceeding 50 °C. These slabs may also be clearly considered to be in the far field when 
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the area under slabs S1 and S2 is under a developed fire, and so experience much lower 

temperatures in this period.  

a b  

c d  

Figure 4-28 plate thermometer temperatures around slabs a) S5, b)S 6, c) S7, and d) S8 

A summary of the temperatures beneath each of the floor slabs is shown in Figure 4-29. 

This is the averaged plate thermometer measurements for each of the floor slabs. Of 

note, ignoring the peak which is caused by the addition of the petrol / diesel mixture, is 

the time of the peak temperatures beneath the different slabs and the relative 

temperatures before the addition of this mixture.  

In this early phase, there is a clear correlation between distance from the point of 

ignition and the temperature. A greater distance from the point of ignition is 

characterised by a lower temperature. Since at this stage the fire had not spread from 

the area beneath slab S3 this is indicative of a drop in temperature of the far field with 

distance. 

After the better developed phase of the fire, the time to reach peak temperatures is also 

proportional to the distance from the point of ignition. The time to reach peak 

temperature in these areas is indicated on the figure, with the time to reach peak 

temperature beneath slab S3 omitted. 
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Figure 4-29 average plate thermometer measurements adjacent to individual slabs 

For reference, plots of the plate thermometers around the beam B1 and the column C1 

are shown in Figure 4-30 and Figure 4-31 respectively. In the presentation of 

temperatures around the beam, PT10-S1 is on the west side of the beam, PT11-B1 is on 

the bottom of the beam facing down, and PT12-S2 is on the east side of the beam. There 

is a small offset visible between the temperatures from west to east as the fire moved 

from the area beneath slab S1 to the area beneath slab S2. Interestingly, the plate 

thermometer measurements around column C1 show a lower temperature in the west 

facing plate. The reason for this is not clear. 

 

Figure 4-30 plate thermometer temperatures around beam B1 
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Figure 4-31 plate thermometer measurements around column C1 

4.4 Composite slab through depth 

temperatures 
The through depth temperatures in the composite slabs are plotted in Figure 4-32 to 

Figure 4-35. Labels in these figures refer to the channel number of the data logger, the 

slab umber, the measuring station, and the depth from the upper unexposed surface as 

CHANNEL <SLAB_STATION_DEPTH>. In the composite slabs, there were four 

measuring stations, detailed positions of which are included in Appendix B. At each of 

the measuring stations, temperature was measured at a depth of 150 and 140 mm from 

the upper surface, in the trough of the steel deck, and at 60 and 40 mm from the upper 

surface outside of the trough of the steel deck. 

Comparing these through depth temperatures in slabs S1 to S4, it can be seen that the 

temperatures outside of the trough are significantly lower than the temperatures inside 

of the trough, in all cases by between 150 and 200 °C. In slab S3, a thermal gradient of 

ca. 1.25 °C/mm can be seen in the troughs. This slab was subject to very slow heating 

over the early stages of the fire. This thermal gradient is similar in slabs S1 and S2, 

despite the hotter temperatures measured by the plate thermometers underneath these 

slabs after 2.5 hours of fire exposure. Slab S1 experiences the hottest temperatures, 

with peaks of just under 450°C, compared with a peak of 370°C in slab S2 and a peak of 

325 °C in slab S3. Slab S4 was the coldest of the composite slabs, with a peak 

temperature of only just over 290 °C. This is all as to be expected given the recorded 

plate thermometer temperatures in these bays. 

The time to peak temperature in slabs S3 and S1 is similar, at just before 4 hours. In 

Slab S2 the time to peak temperature is a little longer, at just over 4 hours, and in S4 

the time to peak temperature is nearly 5 hours. These are all reported at the lower 

thermocouples in the troughs, for deeper thermocouples the trend is similar although 

peak temperatures are recorded later. 



94 

 

 

Figure 4-32 through depth temperatures in slab S3 

 

 

Figure 4-33 through depth temperatures in slab S1 
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Figure 

4-34 through depth temperatures in slab S2 

 

 

Figure 4-35 through depth temperatures in slab S4 
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4.5 Concrete slab through depth 

temperatures 
Recorded temperatures in the concrete slabs S5 to S7 are shown in Figure 4-36 to 

Figure 4-38. These are recorded at 20, 40, 60 and 80 mm from the exposed surface and 

the data labels in the plots reflects this distance as opposed to the distance from the 

unexposed surface. Heating rates in the concrete slabs are very low. Slab S5 experiences 

a peak temperature of just over 100 °C. Slab S6 experiences the hottest temperatures, 

of just under 170 °C. A temperature plateau associated with boiling off of free moisture 

in Slab S6 is visible between 5 and 6 hours. 

Peak temperatures in Slab S7 are just over 120 °C. 

The thermal exposure to the reinforced concrete slabs is likely to have been of little 

significance. 

 

Figure 4-36 through depth temperatures in slab S5 
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Figure 4-37 through depth temperatures in slab S6 

 

Figure 4-38 through depth temperatures in slab S7 

4.6 Concrete beam through depth 

temperatures 
Through depth temperatures in the concrete beam B1 is shown in Figure 4-39. 

Temperatures are reported at 20 and 40 mm from the exposed surface in the middle of 

the section. This beam is between slabs S1 and S2. Peak temperatures occur slightly 

later than they occur in the adjacent slabs. This is perhaps counter intuitive since the 

thermal conductivity is higher in the reinforced concrete than in the composite slab 

concrete, however this may in fact be due to the three sided heating and diffusion of 

temperature through the section even after the fire has moved on.  
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Figure 4-39 through depth temperatures in beam B1 

Temperatures in the reinforced concrete beams B1 to B3 at depths of 20, 40,60 and 80 

mm from the exposed bottom surface are shown in Figure 4-40. This allows a 

comparison between the temperatures of the beam in the hotter part of the fire with the 

beams in the colder part of the fire around the reinforced concrete slabs to the north of 

the building. As can be seen the temperatures of the elements of structure with the 

same material to the north of the building are significantly lower than the temperatures 

elsewhere. 

 

Figure 4-40 through depth temperatures in beams B1, B2 and B3 

4.7 Column temperatures 
Unfortunately temperatures at 1.5m above the floor failed to be recorded, so 

comparisons of the heat transfer to the column from the more severe temperatures 

recorded within the lower half of the compartment to the cooler upper half cannot be 
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made. However, Figure 4-41 shows the data recorded at 3m above the floor (1.4m below 

the ceiling), and shows an increase in structural temperatures at around 2:40 which 

increase relatively linearly until 4:30 at approximately 1oC/min. The very slow heating 

rate causes very similar temperatures to be observed within the cross-section with low 

thermal gradients here.  

 

Figure 4-41 temperatures in column C1 

 

  



94 

 

5 Discussion and conclusions 
This report has summarised the on-site testing and experimental results of the Tisova 

fire test, conducted in the Czech Republic in January 2015. It is the first of 2 reports 

published on this project. It introduces the scope of the project as well as the test object 

itself, describing the structure and the instrumentation applied to it. The purpose of the 

test was to have a structurally significant travelling fire. The results were also intended 

to provide a data set for validation of travelling fire models as well as to provide a data 

set which could be used as part of a structural round robin. The round robin is the focus 

of the second of the two planned reports.  

The fire displayed clearly travelling behaviour, although the flame spread rate was very 

slow in the early part of the test. In response to this slow spread of fire it was decided 

during the test to add a mixture of diesel and gasoline to the fuel bed below slabs S1 and 

S2. This of course affected the fire dynamics inside of the compartment, contributing to 

a significant increase in fire spread rate and subsequently temperatures inside of the 

compartment. The influence of the diesel / gasoline mixture was only significant for the 

period when the fire was beneath slabs S1 and S2 and the flame spread rate reduced 

significantly when the fire spread to slab S4. The high temperatures failed in this 

instance to significantly pre-heat the fuel bed in front of the fire. 

The development of temperatures in the far field is very clear during the test, with a 

significant drop off in temperature with increasing distance from the location of 

burning in the compartment. Far field temperatures are observed only to influence the 

upper layers of the compartment. 

The temperatures in the near field are significantly higher than those in the far field. 

Temperature profile with depth in the near field is largely either uniform, based on the 

thermocouple measurements, or in fact is higher closer to the floor. This has potential 

implications with regards to the design of vertical elements for travelling fires. 

Possibly as a result of the environment of the fire, the radiation temperature was 

apparently very low. This is evidenced by the lower plate thermometer temperature 

measurements than thermocouple temperature measurements. Work is needed to 

understand the influence of compartment height and available ventilation on the fire 

dynamics inside of large compartments. 

Measured temperatures in the structure were relatively low, especially with regards to 

the reinforced concrete structural elements to the north of the building, where 

temperatures measured never exceeded 150 °C. It is not expected that these had a 

significant influence on the strength of the building during or following the fire. The 

temperatures in the composite slab however were significantly larger, up to 450 °C at 

the measured points. It is expected that this had an impact on the strength of the slabs 

both during and after the fire.  

The measured temperatures in the structure are subject to a great deal of uncertainty. It 

is however the intention of the authors of this report to correct these temperatures 

based on controlled testing of some of the residual cores remaining after the test prior 

to comparing these with the results of the round robin which will be reported in the 

second report from this series. 
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On reflection, the fire test was subject to a great number of issues with regards to the 

test setup and the compartment configuration. Not least of all was the high moisture 

content of the timber which was used as fuel for the test. This led to significantly lower 

flame spread rate than would have been expected had the fuel been dry. It is also 

possible that different configuration of fuel load would have contributed to a faster 

flame spread – with a larger surface area resulting in faster burning rate of the wood. 

Nevertheless, it could be expected that the high ceiling heights, coupled with open 

windows and a stiff breeze on the day of the test could contribute to a slow development 

of far field or upper layer temperatures. This would also have contributed to a slower 

than desired spread of flame within the compartment by preventing or limiting the 

preheating of the fuel bed by the hotter upper layer throughout the building since this 

was not able to develop.  

The significant duration of the fire also had implications for the survivability of the 

thermocouples. Had the fire been shorter then the insulation material around the 

shielded thermocouples wires which were in the compartment would have been likely 

to provide adequate protection from the effects of heating. This would have prevented 

problems with data capture. 

Three things to consider therefore if such an experiment were to be repeated would be: 

 Moisture content and configuration of the fuel load 

 Floor to ceiling height – more research is needed to determine the influence of 

this on flame spread rate 

 Ventilation conditions – more research is needed to determine the ventilation 

conditions which enable or which prevent the formation of the far field or upper 

smoke layer in the compartment. 

Having said that, and as discussed earlier, the intention of this experiment was to have 

a structurally significant travelling fire. While the fire was relatively cold the 

temperatures observed in the composite concrete slabs were not insignificant and as 

discussed in the report into the round robin did lead to damage to the building.  
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Appendix A – Building drawings 
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Appendix B – instrumentation layout 
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