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F.R. Note No. 618

VEHICLE FIRES ON THE M. 1 MOTORWAY, 1964
by

S. E. Chandler

SUMMARY

In 1964 fire brigades attended 96 fires on the M. 1 motorway and its
associated roads, the M. 10 and M, 45, Not counting incidents in service
areas or on slip roads, this represents an annual rate of incidence of
0.7 fires per Km {or 1.1 fires per mile) which compares unfavourably with
fire incidence rates on other roads. Fires were more likely on predominantly
downhill sections of the road and on the middle section of the road, notably in
Buckinghamshire: they were not so frequent in Hertfordshire, the section with
the greatest traffic density.

Sixty-=two of the fires were in lorries and tankers, 25 of these being
attributed to tyre friction; Cars accounted for twenty-five incidents, of
which 13 were due to electrical faults. Since caraz and light vans were more
numercus on the motorway than lorries, the figures show clearly that the fire
risk on the motorway is greater with lorries than with ordinary motor cars.

Firefighting could not always be carried out immediately, for often the
appliances had a long journey from the fire station to the scene of the fire.
In 24 incidents the fire had been extinguished before the arrival of the
brigade, Of the remaining 72 incidents, 52 needed the use of hose reel jets,
while power pumps and hydrants were utilised on 18 occasions.

Rescues, escapes or casualties were a feature of 6 incidents, Three
'buses were evacuated. In the year there were one fatal and seven non-fatal
fire casualties.

This report has not been published and
should be considered as confidential advance
information. No reference should be made
to it in any publication without the written
consent of the Director of Fire Research.

MINISTRY OF TECHNOLOGY AND FIRE OFFICES COMMITTEE
JOINT FIRE RESEARCH ORGANIZATION
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VEHICLE FIRES ON THE M. 1 MOTORWAY, 1964
.
'S, E. Chandler

Introduction

The annual frequency of fire brigade attendances at fires involving road
vehicles in Great Britain has been increasing since 1952 and is now of the
order of 12,0002 ; these fires occur on shout 322,000 K@ (about 200,000

‘miles) of all roads), classified and unclassified.

The extension of the network of motorways in Great Britain has continued
since the opening of the Preston By-Pass in December 1958 and the first section
of the London to Birmingham Motorway (M. 1), with its associated roads, the M. 10
and the M. 45, from Watford (Herts) to Crick (Northants) in 1959 (See Fig. 1).
These two seotions comprised some 130 Km (about 80 miles; of motorway; by the
end of 1964 theére were just over 500 Em (about 310 miles) of motorway in use in
Great Britain. PFirefighting on these roads presents a number of problems.
Motorways generally traverse rural areas, interchange points are sometimes as
much as 16 Km (about 10 miles) apert and emergency telephones are spaced at
1.6 Km (one mile) intervals., It is therefore of interest to examine .the

_records of”vehiclg‘ﬁirea on the motorways.

-

This investigation is baged on an analysis of all reports received from

. fire brigades on fires involving road vehicles on the M. 1 and its asscciated

roads in 1964,
Locafidn_of fires

Table 1 shows the location of fires in relation to the brigade area and .
the length of motorway open in the area at the beginning of 1964. The lengths
shown in brackets are those of the Crick (Northants) - Lutterworth (Leicester-
shire) extension, opened on 1st October 1964. The sections of the road are
also shown diagrammatically in PFig. 1. ’ .



Table 1: Brigads area and location of fire

Location .“
Length of Annual fire
b s @ — mnotorway frequency*
Brigade N g ‘2 g gl B o
HEHEE P
©w owl &0 wgl +
Qg.g ;%.g K 2. g7 o
= A o z-)'l w - Km . miles ) per per,_
3 2l ke | me
Hertfordshire k| 9 2 = 1151 24 15 0.54 - | 0.87
Bedfordshire | s | 3| - 22| 3| 49 | 0.61- 1.00
Buokinghamshire | 8 | 5| 4 |3 |20f 416 | 10 . |1.00 ['1.60
" Northamptonshire gol2w | u {3 |35] 39| 2 [o78 |1.26
Leicestershire and’ -1 - .1- 3 hl 6 ] & 0.36-" 0.59 -
Warwickshire | ' (9) (&) | .
TOTAL 30 V43 |14 |9 96 _ 116 - 72 - 0,69 ‘1°11
: wy | @ T

*Calculated on the assumption that the new section (lengths shown in brackets)
was open for three months of the year, and neglecting fires in service areas
and on slip roads. - : -

Gradients are generally not steeper than about 41 in 25 on motorways, but
it is interesting to notice that in Bedfordshire, fires occur more often on the
northbound carriageway, which is predominantly downhill, whereas in Northants,
fires are more liable to happen on the southbound carriageway, also mainly down-
hill. It appears from this that fires are more frequent on downhill sections;
where speeds are likely to be highest, Table 1 also shows that fires are more
likely to occur on the middle section, through Buckinghamshire, than on other
parts. of the motorway. It has, however, been shownt that the average deily
traffic flow at the Friars Wash Interchange, Hertfordshire (¥1/A5)is greater
than that near the Newport Pagnell Service Area, Buckinghamshire. It is
possible that thg more dense traffic in Hertfordshire results in lower average
speeds.



If it is assumed that the M. 1 is representative of all motorways open
in 1964 there would be an annual expectation of about 390 fires involving
road vehicles on motorways, or about 340 if fires in service areas or on
slip roads were excluded. There are about 322,000 km (45,300 miles) of road
classified "A" or "B" by the Ministry of Transport.? There were 11,528 fires
involving road vehicles (intermal combustion engine) in Great Britain in 4196k.
On the assumption that they all occur on class "A" or "B™ roads, the fire
incidence rate per annum per kilometre of road would be 0.16 (or 0.26 per mile),
which is less than one quarter of that on the M. 1 motorway. Hence fire
frequency for a given length of road is higher on motorways than on other roads.

Types of vehicle involved in fires

Fire brigades attended 96 vehicle fires on the M. 1in 1964 of which 62
(nearly 65 per cent) involved lorries, and 25 (or 26 per cent) involved cars
and light vans; the remaining 9 per cent were in buses, mini-buses (6 per cent)
and other vehicles (3 per cent). From Teble 2 it can be seen that lorries and
tankers constitute about 37 per cent of the vehicles using the motorway, and
cars and light vans about 61 per cent, so that a 1orry is roughly 4 times as
likely to have a fire as a car.

Table 2: Types of wvehicle usine the motorways at différent.times of year

(R.R.L; figures based on study at Newport Pagnell)

Type of vehicle as percentage of
i total vehicles -
Month — —
Car,
. Lorry, Bus, -
Llight tanker minibus Other
van
January 54.2 45.1 0.5 0.2
April 62.3 35.7 1.3 C 0.7
July 65.6 3.2 2. 1.1
October 63.4 34.8 1.1 0.7

5

In 1964 there were abbut 12.3 million vehicle for licenses in existence
of which about 67 per cent were for cars and 17 peér cent for goecds vehicles.

Relating these figures to the frequencies of fires in vehicles on all roads
(cars, etc. 50 per cent and lorries, eté, 28 per cent) shows that the likelihood
of a fire in a lorry is about twice that of a fire in a car. It appears,
therefore, that the relative fire hazard of lorries is considerably greater on
‘the motorway than on roads in general. '




Times of occurrence

Fires tend to be least frequent in the summer months, Of the 96 fires-
in 1964, only 10 occurred in July and August. _

Only 5 of the fires ocourred on Sundays. Sixty-two of the incidents.
(nearly 65 per cent) involved lorries; thesge are generally less used at week- .
ends, but, according to the Road Research Laboratdryk, their usage does not
vary greatly with time of year (Table 2). Traffic density at weekends is
more varisble according to time of year - hence driving at weekends can be
expected to be slower in summer than in spring and autumn, Several weather
factors, such as fog and snow are lisble to affect speeds of driving in the
winter.

The daily frequencies of fires in different types of vehicle are shown in.
Table 3, and the frequencies at different times of day (all vehicles) in
Table 4. . '

Table 3: Day of Week and type of vehicle

Type of vehicle

O
&
Day of week liﬁ g TOTAL

P a

B £ s

— - 'a ¥

L3 t‘ - <

K & )

& | 3 2
Sunday 2 1 1 1 5
¥onday - 15 - - 15
Tuesday L 9 - 1 1L
Wedne sday 3 8 - - 11
Thursday 3 13 - - 16
Friday 2 14 - - 16
Saturday ' T 2 5 | 4 19
TOTAL L 25 62 6 3 96

Percentages 26,0 6l 6 6.3 3.1 1 100.0
All fires in road) TOTAL 5 776 3 238 188 2 326 11 528
vehicles in Great ‘ , . .
Britain, 1964, Percentages ' B
: .50t 28.1 1.6 20.2 100.0
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Table L: Time of day of call in relation to traffic density

Time of day of call 0. of e
00.00 - 02.59 hours 10 | 509
03.00 - 05.59 hours - 10 3.1
06,00 - 08,59 hours 14 11,8
09.00 - 11.59 hours 16 19.5
12,00 - 14.59 hours 10 16.6
15.00 = 17.59 hours 10 19.2
18.00 -~ 20.59 hours 15 16.2
21.00 - 23.959 hours " 2.7
e — == ==
TOTAL 96 100.0

*Based on R.R.L. study of usage at Newport Pagnell (ref. L)

It cen be seen from Table 3 that lorry fires are fairly evenly distributed
from Mondey to Friday, but about half of the incidents involving cars and buses

occur on Saturdays.

Table 4 offers slight evidence that fires are more frequent between 06.00
and 11.59 hours, but this is not conclusive.
of the periods of the day when commercial vehicles, which have a higher fire

It is possible that this is one

risk than prlvate cars,do a substantial porition of their mileage.

.....



Types of vehicle involved and causes of fires , _
The type of vehicle involved is reiated_to the_cause of fire in Table 5,

Table 5: Cduae. of fire and type of vehicle .-

Type of vehicle involved
AR RN
Cause of fire X 5 o £ TOTAL
. ﬁ? + _s:: g
— ) E +
& - °
S| 8] 3
© 3 A
Collision ‘ . 2 | 1 1 S
Electrical faults 13 4 1 A 19
Friction:
. : V4
(i) due to braking . 1 5 - 1= 6
(ii) due to flat tyres, etc.. 2 25 -] - 27
0il leak (not due to collision) 1 w 2 1 2 6
‘Overheating (no further
information given) 3 14 - - 47
Smoking materials - 6 - - 6
Other
Unknown
TOTAL

It is noticeable that friction due to braking, flat or under-inflated
tyres (or foreign matter caiught between tyres) is the largest single known
cause of fires on the M.1; it is also an important cause in all fires
involving road vehicleal,” Electrical faults account for over 50 per cent
of ths fires in cars and light vans: <these fires are generally small.
Smoking materials dropped onto lorry tarpaulins, sometimes by motorists,
accounted for six fires.

-6 -~
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There is no disqernable seasonal variation in the causes of fire other
than tyre friction; the principal cause, (accounting for 28 per cent of the
fires) ghich occurred mainly in the early and late periods of the year (see
Table 6).

Table 6: Cause of fire and time of.year

Two-month periods
3
By & &
Mo 1] 1]
g i + sl a
& by 2 3 3 8
Cause of fire 2 2y 5 a o o | TOTAL
: © - ) o) o [
Pt ) - - L A
- K = | - = "
3 g Lo @ r‘E:i
8 i 8
L] % (=]
/5] =
Collision E 10 - - =1 1] 2] &
Electrical faults | 10 3] 51 31 6| 1] 19
Friction ’
(i) due to braking 1 1 - - 21 2 6
(i1) , due to flat tyres, etc. 10 6 3 - 3 5 7
0il leak {not due to collision) - 2| 2 11 1 - 6
Overheating (no. further 3 2 2 L1 4| 2 17
information given)
Smoking‘materials - 1 1 1 2 1 6
Other 2 1 1 - 1 -t 5
Unknown 1 1 - 1 2 1 6
TOTAL 19 |17 |14 [10 J22 |14 96

Fire brigade attendance times

It iz not always easy for a fire brigade to get quickly to a motorway
incident. Interchange points can be as much as 16 km (about 10 miles)
apart (see Fig. 1) emergency telephones are spaced at intervals of 1.6 kn
(one mile) and fire stations tend to be widely spaced in the areass through
which the M, {1 motorway passes., The attendance time (i.e. periéd between
call and arrival) at fires is shown in Fig. 2, from which it can be seen that,
despite the difficulties, the bulk of the fires were attended in periods between
6 and 15 minutes: the mean time was gbout 12 minutes. There were, however,
several times greater than 15 minutes.and, in one incident, difficulty in
locating the wehicle resulted in an attendance time of 35 minutes.

-7 -



Table 7: Cause of fire in relation to method of extinction

Method of extinction
by fire brigade

o . Tackled | Not tackle
O hefore beforse.
‘.2 arrival of | arrival of
. o3 brigade brigade
» ol '
Cause of fire n"13t o o || Total
B | 8° Iz &
o | g @ : @
512°%al2|8|ale]+
luql 2l |[B|I2]0] B
o o ol 'd L] £ o ] i
G B Q [:F]
E-H g — ~| # — -
O t: @ o [} 0
= | o Al o} afj | @] =
gl Ble M| 8
@ g o ol g [} A,
~ w | w 0 0
A4 0| u ol &
g =gl | =] &
B o o
i ~
Collision -1 1 -1 -1 -1 - 11 2 4
Electrical faults 3 9 -1 2| - 1 3 1 19 .
Friction:
(i) due to braking =1 1 - - -] 2] 1 6
(ii) due to flat tyres etc -1 1 - -1 ~|15| 6| 27
0il leak (not due to collision) | 1| 1 - 1] - =] 2| 1 6
Overheating (no further
information given) 2 & ) 1) 2] 1) =) 6 1 E A7
Smoking materials - - -1 2| 1] -| 2| 1 6
Other -1 1 - -l -1 - &| - 5
Unknown -{ - -l 2] 1| -} 1| 2 6

Method of extinction

- The methods used to extinguish the fires are shown

cauges in Table 7.

in relat@pn“to the
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The Table shows that 2 fires were extinguished or burnt out before the
fire brlgade arrived. Another 20 were tackled .before the brigade arrived, of
which only 3 (15 per cent) needed the use of power pumps and hydrants. Of the
remaining 52 incidents, fifteen (i.e. 29 per cént) required the use of power
pumps and hydrants, which is indicative of the value of an sarly attack on the
fires and the advisability of carrying portable extinguishers.

The nineteen electrical fires, which were mostly in cars, were generally
small and twelve of these were extinguished before the arrival of the fire
brigade. In contrast, only one of the fires due to tyre friction did not need
the attention of the brigade.

Table 8, which shows the type of vehicle in relation to the method of
extinction, indicates that, not only were the lorry fires more numerous than
fires in other vehicles, but that they tended to be larger.

Teble 8: Type of vehicle in relation to the method of extinction

Method of extlnctlon by flre br1gade
Tackled before th tackled
@
o d arrival before arrival
£ of brigade of brigade
. , - ,
| o.. . -
5| 25 2 ¥
Type of vehicle 2] d° g g TOTAL
. 'Eb 5 L) rg "m o
gl 28l s 218 | B
ol oo ﬁ ) .E'? o) N e
&~ o 0] 2] @ L)
ol Boldl 2| &8l2] 8| &
= &8 g o {7 g o o,
: O G4 v 0 2] 0
o © o = o &
=] o=t D - 5] O
g g
P A
ar, Light van 5] 9 [ - | 3 |. - | 1 6 1| o5
Lorry 1 8 11 41 12 “ | 27 12 62
Bus, minibus - - - 1 1 - 2 2 6
Other - 1 - 1 = - 1 - 5
TOTAL 6 | 18 1 16 3 1 36 5 96 /




Damage to vehicles

To assess damage involved a certain amount of subjective analysis of
the reports. In 53 incidents, the damage was fairly small and in a further
18 incidents it was moderate. The remaining 25 incidents resulted in serious
damage or complete destruction of the vehicle. In one of these 1n01dents a
car and a lorry were in collision, hence two vehicles became 1nvolved in the
fire, In another four of the more seriocus incldents the fire’ spread to the
- road surface or the grass verge.

Casualtie;, Rescues and Evacuations

Six incidents involved fire casualties, rescues or evacuation: ~ Three
buses had to be evacuated whén they became on fire; in ome of these, three .
people suffered slight burns; 8ll of these three incidents occurred in July.
In a fourth incident a person was rescued from a crashed minibua having
sufféred minor injuries. In the fifth inoident three people sustainad severe
burns when their van caught fire and were detained in hospital.

Thé sixth incident, when a car was in collision with a lorry, was, perhaps,
thé most serious. The car. wag severely damaged and its occupant died fTom
asphyxiation and severe burns.

Information published by the Road Research Laboratnry6 ghows that there were
42 fatal and 579 non=fatal casualties in 1964 on the M. 1 and its associated roads;
Fire casuslties in 1964 were one fatal and seven non-fatal,

Discussion

The average asnnual frequency per mile compares very unfavourably with other
roads and there is a suggestion that with greater speed thére is a gréater risk
of fire., This was particularly noticeable with lorries which travel appreciably
faster than on other roads, The large number of fires attributed to tyre
friction on lorries stresses the importancé of keeping tyres at their correct
pressure and fres of grit; particularly in winter. The extent to which tyre
friction is associated with the twin tyres fitted to many heavy vehicles is not
known, but there is certainly a possibility of friction when tyres of this type
are under-inflated, The increase in pressure which occurs in hot weather is.

& possible explanation of the difference between the gummer and winter frequencies
of fires dus to tyre friction. : .

The rural nature of the M.1, and the consequent high brigade -attendance
times, suggests that it might be a good idea to construct some emergency slip
roads solely for the use of the fire brigade and other emergency services,
The carrying of portable extinguishers by vehicles would. facilitate the early
extinction of fires and the possibility of providing road-side hydrants might
be considered.

Conclusions

There were 96 fires on the M. 1 motorway and its associated roads M. 10
and M. 45 in 1964; of these 14 occurred in service aress or slip rads. This
represents an average annual frequency of 0.69 fires per km (1.11 fires per
mile) of road if fires in service areas or slip roads are excluded, Fires
occur more often on downhill sections of the motérway and the highest frequency
per mile is in Buckinghamshire. TFires are not so frequent on the sections with
the greatest traffic density, i.e. in Hertfordshire.

- 10 =



Tyre friction accounted for 27 incidents, 25 of which involved lorries.
Electrical faults accounted for 19 incidents, 13 of which involved cars.

On account of the rural nature of the districts traversed and the distances
between interchanges on the M. 1, the average attendance time of the' fire
brigades was about 12 minutes, Twenty-four of the incidents did not require
brigade attention; of the remaining incidents, two were put out by small means,
52 were extinguished by hose reel jets, the remaining 18 necessitated the use of

power pumps and hydrants.

Six incidents involved fire casualties, rescues or evacuation of vehicles;
three of these involved buses. There were one fatal and seven non-fatal fire
casualties in 1964,
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