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1. Introduction 

1.1 A dust sample was submitted by Nicola Harrison, LUL Nominee BCV Ltd for analysis 
to determine its composition and the nature of hazardous components (if any).  The 
results were reported in 4-Rail Services report reference:  4RS-MS-090115-R210828.  
The dust was understood to have been collected from various sites along the Victoria 
Line.   

 
1.2 To control the potential levels of airborne dust that occur whilst trains are in operation 

a programme of cleaning had been undertaken.  It was further planned to use a dust 
extraction unit to reduce the amount of dust present.  The possibility that the dust 
may be combustible and hence, if raised to form a cloud could lead to a dust 
explosion was of concern.  It was therefore requested that an assessment be made of 
the dust currently present on the Victoria Line. 
 

1.3 A further dust sample collected by LUL Nominee BCV was supplied for examination 
with respect to combustibility.  This dust was supplied in two small vacuum cleaner 
bags. 

 
 

2. Background 

 
2.1 Dust explosions have been known to occur in flour mills, coal mines, wood mills, grain 

silos and alike.  The tunnel dust on the Victoria line is known to be able to be ignited.  
In the past, settled dust on cable runs had been known to smoulder.  Figure 1 shows 
a close up view of cables on the southbound Victoria Line between Oxford Circus and 
Green Park in a location where smouldering dust had been found in 2003.  It was 
noted that in this example and in other locations the dust that had smouldered was 
settled on asbestos braid sheathed cables. 

 
2.2 The presence of asbestos braid may contribute to the ease of dust ignition and 

propagation of the smouldering:  asbestos is a thermal insulator and hence does not 
remove heat from the burning dust (this allows combustion to occur in thinner layers 
than would otherwise be possible), the surface of the braid is rough which may assist 
in gathering dust and as the cables are covered in asbestos braid care is taken not to 
disturb them and hence gathered dust had not been removed either intentionally or 
unintentionally. 
 
 

3. Combustibility and Explosion Indices 

3.1 The dust collected in the vacuum cleaner bags was slightly lighter, more grey in 
colour than that previously found.  Figure 2 shows a comparison of the dust supplied 
from the Victoria Line (090115/080709/1) with that collected previously from between 
Green Park and Oxford Circus in 2003/4 (034381/6).  The grey colouration likely 
reflects a higher proportion of cementitious material within the dust. 

 
3.2 The dust collected in 2003/4 (034381/6) ignited easily and smouldered gently 

whereas the dust recently collected from the Victoria Line did not ignite (Figures 3 & 
4). 

 



COMBUSTIBILITY OF A DUST SAMPLE FROM THE VICTORIA LINE  

4-RAIL SERVICES REPORT NO. 4RS-IRG-090115-R210829 PAGE 5 OF 20 

3.3 The combustion process is fuelled by skin flakes, fluff, hair, residual oil and also the 
oxidation of iron containing particles.  Figure 5 shows the rusty colour presumably 
following the conversion of iron and iron oxide (Fe3O4) particles to iron oxide (Fe2O3). 

 
3.4 To quantify the risks from the dust currently collected from the Victoria Line (sample 

090115/080709/1), the sample was submitted for further analysis to BRE.  This was 
to undertake the following: 
 
1) Basic characterisation  

 
a) Classification to determine if the dust is classed as Group A (explosible) or 

Group B (non explosible)  
b) Layer ignition test - lowest temperature at which a 5mm layer ignites on a 

heated surface 
c) Minimum ignition temperature - minimum temperature which a hot surface will 

cause a dust cloud to ignite and propagate flame 
d) Minimum explosible concentration - determines the lowest concentration of 

dust that will allow combustion 
e) Minimum ignition energy - test to measure the ease of ignition by electrical or 

static discharges 
 
2) Explosion indices 

 
a) If the dust proves explosible then a test to determine the maximum explosion 

pressure and rate of pressure rise is recommended Explosion indices allow 
the design of explosion protection systems 

 
The test report from BRE is contained in Appendix 1.  
 

3.5 The test results showed that the dust sample 090115/080709/1 would be classified as 
a Group B dust that is non explosible.  In the layer ignition test no glowing embers 
were observed, but the sample heated to 460ºC indicating that an exothermic reaction 
had occurred within the sample. 
 

3.6 The above tests showed the dust to be non explosible however as it is known that 
some samples of tunnel dust do ignite.  An Explosion Indices Test was therefore 
conducted using pyrotechnic igniters.  Following which the dust (090115/080709/1) 
was confirmed as non explosible. 
 
 

4. Conclusions 

4.1 The dust sample 090115/080709/1 that had been collected from the Victoria Line by 
the client was found to be non explosible and could not be ignited.  An exothermic 
reaction was seen during the layer ignition test but not such that the sample freely 
burnt. 
 

4.2 A sample of dust collected in 2003/4 (034381/6) from the Victoria Line between 
Green Park and Oxford Circus was qualitatively more combustible, smouldering freely 
when ignited.  There was insufficient remaining of this archive sample for extensive 
testing.  
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4.3 Qualitative observations show that depending on the makeup of the dust greater or 
lesser combustibility may be obtained.  Settled dust containing higher levels of skin 
flakes, oils, fluff fibres would be more combustible, whereas dust from construction 
works containing higher levels of cementitious materials would be less combustible. 
 
 

5. Recommendations 

5.1 The dust collected by the client from the Victoria Line (sample 090115/080709/1) was 
found to be non explosible indicating the risk of a dust explosion to be low.  However, 
it should be recognised that some samples of dust collected previously were found to 
be combustible.  It would therefore be recommended that the risk of dust 
explosions/combustibility should still be considered in case the nature of the dust 
changes or is different in various locations. 

 
5.2 It should also be recognised that if the dust is stored in large amounts then any 

exothermic reaction with a small energy output may lead to combustion at the much 
higher temperatures possible within a bulk material. 
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Figure 1:  Cable Fire Location on the Victoria Line Green Park & Victoria 

 
 

Figure 2:  Current sample (Vic) and previous tunnel dust sample 
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Figure 3:  Qualitative ignition test of dust samples 

 
 

Figure 4:  Qualitative ignition test of dust samples 
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Figure 5:  View showing colour change of burnt dust 
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