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Explosion of a truck carrying explosives 

May 20, 1986 

Saint-Sylvestre [87] 
France 
 
 
 

INSTALLATIONS, INFRASTRUCTURE AND PERTINENT FEATURES 

 

The transport vehicle involved: 
 

The vehicle comprised a road tractor and a semi-trailer loaded with 19.38 tonnes of explosives (18.38 tonnes of 
dynamite plus 1 tonne of an explosive gel in cartridge form, packed in corrugated cardboard crates). The transport 
company, which owned the vehicle, was delivering the explosives from a production plant in France's Calvados 
department (Normandy) to two warehouses, one in Haute-Vienne the other in Puy-de-Dôme. The vehicle was being 
driven by two employees of the transport company, who left the town of Ablon on the same day at 11:15 am. 

 

The vehicle was behind the deadline for its regulatory inspection, which felt 10 days prior; the previous inspection had 
not revealed any specific anomaly. 

The road tractor was equipped with a 3-position battery isolation switch (connection for all lights / complete power 
shutoff / power to the circuit containing backup clearance and position lights) and 2 ABC powder extinguishers, with a 2-
kg extinguisher placed under the driver's seat and the other, a 9-kg model, located outside the cab on the left side. Both 
extinguishers had last been inspected on July 2, 1985. 

 

The 12.2-m long semi-trailer featured: 2 twinned axles separated by a distance of 2.05 m, and a rear deck overhang of 
2.40 m (with respect to the rear axle axis). Each axle carried two twinned wheels. The chassis was composed of two 
450-mm iron stringer beams, spaced 1 m apart and perpendicularly crossed every 50 cm by "U"-shaped iron rods, which 
serve as part of a floor frame made of non-fire retardant wood plates 35 mm thick placed lengthwise. 

The cargo van part of the semi-trailer was composed of: 

- a steel front face, 

- a back face containing 2 metal doors covering the entire width, each articulated using 3 hinges, 

- sidewalls extending over the entire length, with the trailer plate being framed by aluminium alloy boards 2.40 m 
long and 1 m high, fastened by caulked bolts, 

- 10-mm thick plywood sheets fastened onto the boards and over the entire trailer length, 

- the upper part of the floor made up of 20-mm thick plywood sheets of current quality, 

- roof bows placed every 2.45 m supporting the tarpaulin, 

- a polyester tarpaulin, attached to the boards 0.5 m from the van floor, using hasps crossing through eyelets 
and extended by hooks. This tarpaulin had not been "fire-treated". 

- 2 ABC powder extinguishers, each containing 9 kg and fastened to the semi-trailer landing gear. Both 
extinguishers were also replaced on July 2, 1985, at the time of the inspection. 

 

The primary electrical circuit was supplied with 24 volts by two 12-volt batteries placed in series on the tractor. Cabling 
ran through an annealed metal-plastic duct that followed the lower inside part of the flange on the left side stringer. 

A relay box was positioned roughly in the middle of the semi-trailer. An impermeable junction box was also located at the 
end of the left side stringer, where the bundles supplying the rear ramp lights began their trajectory. 

A backup 12-volt battery, placed inside a steel box fitted with a door, supplied an alarm siren (to alert in the event of 
accidental opening of the semi-trailer's rear doors) and was attached to the inside of the right rear stringer. Cabling was 
also run through an annealed metal-plastic duct. The siren was controlled by a caster-cam positioned on the edge of the 
back outer rail. 
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The site: 

When the accident occurred, the vehicle was parked on the right shoulder of the CD5 municipal road, 600 metres from 
the "La Crouzille" junction, where the road intersects the RN 20 national highway (connecting Paris, Limoges and 
Toulouse). 

The CD5 runs along the banks of the Etang de la Pêcherie (also known as the "La Crouzille" lake), a 42-ha body of 
water used as a drinking water supply source for the city of Limoges. 

At the point where the vehicle was parked, the 7-m wide asphalt pavement was flat and straight over a 150 m section in 
both directions from the vehicle. 

 
 

THE ACCIDENT, ITS CHRONOLOGY, EFFECTS AND CONSEQUENCES 

The accident: 

Around 7:30 pm, after having dinner, the two drivers inspected their vehicle and observed that a bolt had become loose 
on the right rear wheel of the semi-trailer. The nuts on the wheel were tightened and the trip resumed. 

At about 9 pm, when changing drivers, they both checked that nothing had moved or was getting hot. Neither touched 
the clamped wheel. 

At 9:45 pm, a couple of motorists indicated for the driver to stop the vehicle shortly beyond the "La Crouzille" junction, 
after noticing that the outside tyre on the right rear axle was flat. 
 

The two drivers observed that both tyres on the semi-trailer's right rear axle were deflated; the two valves were severed. 
They also noticed a small amount of smoke and a faint smell of burnt tyre; they proceeded by turning on the vehicle's 
side marker and clearance lights and placing the emergency warning triangle 30 m in back of the vehicle. One driver 
then left to find a phone to notify the warehouse and local gendarmerie and to call a repair service. 
 

It was night-time and rain was falling. The gendarme officers from Ambazac, who arrived on the scene at 10:40 pm, lit 
the way using a flashlight for the second driver to place a jack under the trailer's right rear axle and attempt to loosen the 
fastening nuts on the wheel rims in order to change the wheels. 

Around 11:20 pm, it started to pour; everyone looked for shelter, the officers in their small van, the drivers in the tractor 
cab. Five or six minutes later, one of the drivers saw flames in the right rear view mirror. 

He got out of the cab carrying the 2-kg extinguisher, walked along the left side of the semi-trailer and then in back, 
where he saw flames at the level of the board (right rear of the vehicle) creeping into the tarpaulin. The other driver took 
the 9-kg extinguisher fastened to the right-hand landing gear of the semi-trailer, charged it and emptied its contents on 
the flames; the second extinguisher in the semi-trailer was also emptied on the flames, but to no avail. 
 

The drivers then tried to detach the semi-trailer in order to save the tractor, but on three occasions the tractor engine 
stalled. Given the impossibility of arresting the flames, the officers ordered retreat: 2 teams (each composed of a driver 
and an officer) headed out in different directions to block access to the site. 

While retreating from the burning vehicle, witnesses saw the semi-trailer engulfed in flames reaching 5 m high. The 
vehicle and its load exploded at 11:37 pm, i.e. 1 hour and 52 minutes after it pulled onto the shoulder of the CD5 road 
and 20 min after flames were first detected. 

Source: Local gendarmerie 

The "La Crouzille" Lake 



 French Ministry for Sustainable Development - DGPR / SRT / BARPI  No. 33849 

File last updated: December 2009  Page 3 

 
 

Consequences of the accident: 

No injuries were reported. 

The vehicle and its load were pulverized; only a few scattered debris 
would ever be found. The explosion formed a crater with a slightly-
flattened circular cross-section measuring 22.2 m in length along the 
road's median and 20.6 m across, with a depth of 5.8 m. 

Neighbouring woodlands were destroyed over a strip extending 100 m 
long by 80 m wide. 

Property damage was recorded within a 4-km radius (roofs, broken 
glass, etc.); a total of 225 residences were affected by the blast. 

 

The damage observed was directly correlated with explosion of the 
vehicle load, which combined amounted to roughly 20 tonnes of TNT 
equivalent. 

 

 

  
 

Source: Local gendarmerie 

Source: Local gendarmerie 

Source: Local gendarmerie Source: Local gendarmerie 

The crater and nearby damage zone 

The crater 

Fragment of truck in Zone Z1 

Zone Z1 
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The European scale of industrial accidents 

By applying the rating rules of the 18 parameters on the scale officially adopted in February 1994 by the Member States' 
Competent Authority Committee, which oversees application of the "SEVESO" directive on handling hazardous 
substances and in light of available information, this accident can be characterised by the following 4 indices: 

 

Source: Local gendarmerie 

Source: Local gendarmerie 

Damage to the village of Chabannes (located between 400 and 600 m - Zone Z4) 

Damage to the village of Chabannes (located between 400 and 600 m - Zone Z4) 
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The parameters composing these indices and their corresponding rating protocol are available from the following 
Website: http://www.aria.developpement-durable.gouv.fr 

 

Two parameters are used to determine the rating level of the "hazardous materials released" index: Q1 and Q2. 

- The 20 tonnes of explosives involved in the accident represent 40% of the pertinent Seveso threshold (50 
tonnes - unclassified explosive substances within Division 1.4, according to the (United Nations) ADR 
agreement), which corresponds to level 4 of the "quantity of hazardous materials released" index, as defined 
by parameter Q1. 

- The effects of the explosion were equivalent to detonating 20 tonnes of TNT, which rates parameter Q2 at a 4. 

The composite level of the "hazardous materials released" index therefore stands at a 4. 

 

No injuries resulted from the accident, meaning that the "social and human consequences" index reads 0. 

Given that no information was available on environmental consequences, the corresponding index could not be rated; 
the same applies to the "economic consequences" index. 

 

THE ORIGIN, CAUSES AND CIRCUMSTANCES SURROUNDING THE ACCIDENT 

Reason for deflated tyres: 

It appears that these tyres lost air as a result of the valves being severed. At the time of a stop, the tires swivelled on 
themselves, causing the cutting of the valves. The tires were perhaps under-inflated; an excessive additional tightening 
on the "star-shaped" assembly system could have been a worsening factor (see Appendix).  

 

Origin of the fire: 

None of the potential hypotheses forwarded (lightning, static electricity, heating/wear of mechanical parts, damage to the 
electrical circuit…) could be clearly substantiated by investigation findings. The four individuals involved spent almost 50 
minutes near the axle (before seeking shelter from the storm) without noticing anything abnormal. However, the drivers 
noticed the smoke and faint burnt smell, while the vehicle was stopped. Thus, the heating caused by friction of the 
deflated tyres is a highly probable fire ignition source.  

 

Two observations can nonetheless be made: 

• Emptying the 2-kg extinguisher from the cab and both of the 9-kg extinguishers from the semi-trailer was not 
sufficient to snuff out the fire in its early stages, even despite the presence of rainfall (this confirms the 
inefficiency of the extinguishers on a fire of tires). 

• The rapid spread of flames was undoubtedly aided by the presence of relatively combustible elements and a 
large surface area, composed of: 

o the 70 m2 of non-fire-retardant tarpaulin. On this point, it could be pointed out that the trailer tarpaulin 
was not compliant with the regulation specific to the transport of hazardous substances, which 
stipulates the use of an impermeable and relatively inflammable fabric; 

o the 50 m2 of ordinary, 10-mm thick plywood interior sidewall; 

o the 30 m2 of upper vehicle floor section made of ordinary, 20-mm thick plywood; 

o the cardboard used to package the explosives. 

 

 

ACTIONS TAKEN 

The road repairs undertaken required 700 m3 of material to fill the funnel-shaped excavation created by the explosion. 
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LESSONS LEARNT 

 

This accident raises the issue of the number and efficiency of fire-fighting equipment placed on vehicles transporting 
hazardous substances, such as the number of extinguishers, their ease of access… If the extinguishers (of which the 
capacity was passed to 12 kg for the vehicles transporting more than 7,5 t) can be effective on a beginning of engine or 
cargo1 fire for example, they are on the other hand ineffective on a tires fire.  

The “star assembly” system, unpractical in particular with regards to its tightening, was gradually replaced by a “disc 
assembly” device. 

 

Moreover, this accident illustrates that once flames appear, the time left prior to explosion (in this particular case, 20 
minutes) must be put to good use to escape the scene and block access to the zone. As such, having two drivers trained 
and aware of both the risks involved and the measures to take upon the appearance of flames (e.g. in forming two 
teams to prevent access) resulted in no victims. This was not the outcome with other accidents, e.g. Peterborough, UK 
1989 (ARIA 36670), Thistle, USA 2005 (ARIA 30436), Sacramento, Mexico 2007 (ARIA 33811). 

                                                      
1 Except for explosive which remains reactive because of its composition (oxygen within the molecule). 
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APPENDIX: PROCEDURE FOR FASTENING WHEELS ONTO THE AXLE  

The wheels were fastened using a so-called "star assembly" system, which refers to an assembly with a clamping hoop. 

The star is a part with 6 branches rotating around the spindle positioned at the end of the axle by means of 2 bearings 
with conical rollers. 

On the interior side, bolts serve to attach the brake drum to the star. Yet neither of the rims are fastened to the star by 
bolts and instead form the system depicted in the following diagram. 

 

 
 

The interior rim, whose flange is tapered, lies against the raised edge of the star. A circular brace 82 mm wide and 4 mm 
thick is inserted in order to create spacing. The exterior rim pushes against this brace. 

The entire set-up is clamped by means of six bolts or six studs crossing a clamping hoop with a conical/circular face; the 
hoop however is discontinuous in order to allow for the valves to cross. 

According to this system, the rims therefore are not "locked" in position but rather attached by clamping without any 
fastening tie between the various parts. 

 

As a consequence of the repeated and excessive clamping of nuts (using wrenches delivering powerful impacts or a 
crank whose handle has been reinforced by welding a tube containing a lever arm), the edges of the brace separating 
the two rims are compressed and expanded, a process that decreases brace width. To prevent the rims from rotating on 
themselves around the star, the nuts need to be tightened even more. 

Yet over time, by taking up the slack created upon each clamping, the "root" of the threaded bolt or stud rod is actually 
reached. In this case and despite forceful clamping of the nuts, the level of tightening on the hoop, rims and brace is 
insufficient and the rims can enter into slight rotation around the star, thereby inducing shear against one of the star's 
struts on one of the valve protection cams welded to the rim. This situation causes the valve to fold, deteriorate or split. 

The “star assembly” system, unpractical in particular with regards to its tightening, was gradually replaced by a “disc 
assembly” device. 

Source: DRIRE, Limousin 
 

This diagram does not display both rims 

Brake drum 

Star-shaped disc 

Brace 

Clamping hoop 

Fastening bolt and nut 


