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Abstract: The first part of the paper focuses on factors analysis that might cause vehicle-pedestrian road accidents. Considering the rapports of victims medical expertise as well as the rapports accomplished by traffic reconstruction experts, there have been synthesized the main injuries suffered by pedestrians and the main characteristics of the touring cars that caused the accident. By an assembly analysis there have been determined the severity of injuries suffered by pedestrian on the AIS scale, according to the touring car rolling velocity, as well as the impact position on touring car hood and windshield.
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1. GENERAL CONSIDERATIONS

A problem that is almost unlikely to be solved in case of vehicle-pedestrian collisions is that many times the vehicle mass and velocity are 30 times respectively 10 times greater than the mass and velocity of the pedestrian hit. Considering the momentary reactions in front of the vehicle there can be delimited a “red area” where, in the event the pedestrian steps on, it is very likely for the collision to be produced. Beside this area there is a “grey area” where, according to the driver and pedestrian momentary physical and psychical states, it is possible for the collision to be avoided.

Many factors influence the collision between vehicle and pedestrian and its consequences. Of course, the greater the vehicle velocity the less the chance to avoid the pedestrian.

In order to avoid the accidents involving pedestrians there is conducted research in three directions:

1 Improving the protection systems and installations;

2 Separating the two traffic routes, auto and pedestrian;

3 Reducing the collision consequences by using protection systems.

Among the above-enumerated possibilities, the best results are obtained by separating the vehicle traffic from the pedestrian traffic. In order to reach this solution there is a need for so big investments to be made that making use of this solution on a large scale is not likely soon.

The use of the protection systems may be extremely difficult at first sight. During the last years there was made a lot of progress in this direction, especially as concerns the vehicle external surfaces design. The first step to take when dealing with this problem is the detailed analysis of road accidents involving pedestrians, analysis whose result was that the pedestrians are more often thrown than run over. Both cases may have fatal consequences. 

Consequently it is necessary to either use protection systems or design the vehicle frontal part in such a way that the collision consequences should be less severe.

2. VISIBILITY CONDITIONS

 The state of repose or motion of the obstacles coming into the driver’s visual area influences his reaction towards them in different ways, that is the importance he pays them, as related to the danger the traffic security might present. Unlike the obstacles in motion whose apparition is noticed more easily and that creates a state of alarm, by stimulating the driver’s attention, the obstacles in state of repose or the obstacles that run with reduced velocity are often not seen. Even if they are noticed in time and in good visibility conditions (during the daytime) they give the impression there is no danger. Many accidents occur because these kinds of obstacles are not paid sufficient attention. There is also added the premise, sometimes wrong, that all participants in traffic respect the legal norms. A vehicle stopped on the right side of the road or running with reduced velocity that may suddenly turn left, crossing in front of the vehicle entering an overtaking; the door of a parked vehicle that is imprudently opened towards the side where the overtaking is being run; an inattentive pedestrian that suddenly crosses the street etc; all these stand for typical causes of accidents involving drivers lacking the “traffic sense”, the anticipation sense.

The careful notice of the events occurring in traffic is a precious training allowing those travelling as passengers to acquire the skill to watch the road with the “driver’s eyes”.

Under conditions of reduced visibility, it is very difficult to distinguish object form and dimensions. The unexpected occurrence of some obstacles that seem to be less dangerous may be deceiving, causing freight and wrong reactions; a piece of paper blown by the wind, often taken for a big stone or animal; the smoke that suddenly cover the main headlamps’ light fascicle appears as a solid obstacle etc.

The temporal loss of the visual capacity, produced at night-time by main headlamps light of the vehicles driving on opposite directions, creates an annoying uncertainty sensation whose effect is increased as the traffic is more intense.

The effect of blinding is accentuated due to the fact that the driver’s sight is involuntary drawn towards the main headlamps’ light. Through will and training, the driver ought to get used to watching only towards the right side of the road. In this way he can avoid the direct blinding, which allows him to notice the possible obstacles: pedestrian, carriages etc. More than that, watching more carefully towards the right side of the road, lighted by the headlamps of the vehicle running from opposite direction, one can take advantage of the so-called “silhouette-effect”: the obstacles are shaped in black against the lighted background.

2.1. Conditions of reduced visibility

As it is known, the visibility is reduced:

systematically,

2 At dawn and sunset (crepuscular light);

3 At night-time;

accidentally, due to unfavourable atmospheric conditions: fog, rain or abundant snow. 

2.2. Vehicle driving and traffic security

Most of the road accidents are produced in the first case due to the following reasons:

1 The traffic is more intense in this situation;

2 The blinding is produced at night-time with clear sky;

3 The fog, the rain or the snow represent a less usual situation; it is added the fact that, in these situations the road is sleepy, which determines a more cautious attitude from the drivers’ part.

Crepuscular light.  For about an hour, before the dawn and sunset, under conditions of crepuscular light, the visibility conditions are very bad out of the following reasons:

1 It is difficult to distinguish the objects form and dimensions;
2 It is impossible to distinguish the colours;
3 The artificial lightning is not efficient.
There is added the fact that many drivers do not lighten the marker lamps, elementary caution measure of a special importance to the traffic security under these circumstances; this measure should be common to all drivers. The dark vehicles are difficult to be distinguished and their velocity is wrongly appreciated.

The danger for not having noticed the other participants in traffic must be admitted as such and appreciated to its real value. Lighting the marker lamps, as soon as the visibility decreases, should be  part of the automatism of the movements effectuated by drivers.

At night-time. If the atmosphere is clear, the artificial lighting improves the visibility conditions.

It is considered that, in order to drive in good conditions, only with the marker lamps, the road artificial lighting must be of minimum 30 lx

For comparison, it is mentioned that the natural lighting is of:

· About 100000 lx in strong sunlight in summer;

· About 0,2 lx at full moon.

The visibility at night-time depends on a series of factors such as: headlamps efficiency, road surface colour, atmospheric conditions, characteristics of obstacles that must be noticed (form, dimensions, colour), driver’s visual capacity etc.

The differences due to the road surface colour are significant. Therefore, the light percentage reflected by the road surfaces made of concrete is of 20-30%, while the roofing roads reflect only 5-15 % of the incident light. The wet surfaces are, from this point of view, more disadvantageous because, except for the fact that they become darker, they are shiny, producing the reflection effect.

3. CASUISTIC ANALYSIS

When the vehicle-pedestrian traffic accidents are reviewed it is very useful that the technical and investigation organs should make use of the data obtained by the medical-legal reports. Consequently, considering a rich casuistic basis, there may be conducted a study regarding the injuries suffered by the pedestrians in various road accidents.

Starting from the medical-legal technical reports viewing the victims and the medical-legal technical reports made by the road technical experts, in the table 1.1 there were synthesised the main injuries suffered by pedestrians as well as the main characteristics of the vehicles that caused the accident. In figure 1 there were marked on severity degrees reached by the injuries suffered by pedestrians and on velocity values reached by vehicles the impact points of the pedestrians on vehicles’ bodies.

Table 1.1. Injuries suffered by pedestrians, data obtained from casuistic

	File no.
	Vehicle brand
	Impact velocity

[km/h]
	Injuries suffered by pedestrians

	33/1998
	Daewoo Cielo
	15 - 20
	Cerebral traumatism, mental shock, contusion of the right lower limb

	686/1999
	Dacia 1310
	20
	Cranial politraumatism, mental shock, fracture of the pelvis, open fracture of the right shank

	172/1998
	Daihatsu
	20
	Politraumatism, TCCAI, cerebral contusion, dislocated fracture of the left femur

	2594/1998
	Dacia 1310
	25
	TCCAD, mental shock, heart attack,  fracture of the left femur and of the right knee

	48/2000
	Dacia 1310
	25
	TCCAD, contusion of the left ear, mental shock, contusion of the left elbow, fracture of the tibia and of the left fibula

	2839/1998
	Dacia 1310
	25 - 30
	TCCA, occipital wounds, multiple coastal fractures on the left side, fracture of the right hand, fracture of the pelvis and of the right tibia

	1848/1999
	Dacia 1310
	30
	TCCAD, frontal wound, mental shock, scratches of the elbow and of the right forearm, fracture of the right shank

	203/1998
	VW Golf
	30
	Left-side hemithoracic coastal fractures, fracture of the right shank

	27/2000
	Dacia 1310
	30 - 32
	TCCAD, fracture at the base of the cranium, state of coma

	24/2000
	Citroen Visa 11 RE
	30 - 35
	Cranial-cerebral traumatism, cerebral contusion, acute subdural hematoma

	308/2000
	Dacia 1307
	30 - 35
	TCCAD, mental shock, fracture of the left humerus, fracture of the right lower limb

	3625/1998
	Dacia 1310
	30 - 35
	TCCAD, fracture of the right hand, fracture of the left shank

	494/2000
	Dacia 1310
	30 - 35
	TCC with parietal wound on the left side, cranial fracture, fracture of the right femur, fracture of the tibia, and of the right fibula

	3121/1999
	Dacia 1310
	30 - 35
	TCCAD with occipital wound on the left side, cerebral contusion, fractured maxilla, fracture of the sternum, fracture of the left shank

	31541/1999
	Daewoo Cielo
	30 - 35
	Cranial contusion, scratches on both forehead and nose, fracture and contusions of the right shank 

	1472/2000
	Dacia 1310
	35
	TCCAD wound in the occipital area, open fracture of the right shank

	25/2000
	Lada 1500
	35
	Cranial fracture, multiple coastal fractures, fracture of the pelvis and of the left leg

	3553/1998
	Dacia 1310
	35 - 40
	TCCAD, cerebral contusion, intercranial hematoma, cerebral coma, fracture of the pelvis, fracture of the left tibia, contusion of the left tibia

	20/2001
	Renault 21
	35 - 40
	Cranial fracture, fracture of the pubis and of the right femur

	353/2000
	Dacia 1304
	40
	Cranial fracture, fracture of the vertebral column, fracture of the pelvis

	383/2000
	Renault 21
	47 - 48
	TCCAD, fracture at the base and at the arch of the cranium, frcature and contusions of the left leg

	411/2000
	Dacia 1307
	55 - 60
	Cranial frcature, TCC, fracture of the left femur

	21/2001
	Dacia 1310
	55 - 60
	Cranial facial contusion, comminuted fracture of the right shank
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Figure 1 

4. CONCLUSIONS

Following the data recorded for accidents that occur at velocities ranging from 15 to 60 km/h, there results the fact that the areas that are seriously affected are the head and the lower limbs. The cranial injuries are very severe no matter the velocity the accident is produced at and they are present at all impact velocities.

The injuries suffered by the lower limbs plus the other injuries there may be identified the side the victim was injured on.

The frontal profile of the vehicle did not present a major importance for the hereby analysis.

The age of the pedestrians is an element that must be considered, as regards the injuries suffered since the pedestrians identified as children suffer injuries of the body when they are hit by the frontal part of the vehicle.

The analysis emphasises the fact that the AIS levels ranged between 2 and 6 occur at vehicle velocities under 60 km/h. The injuries severity depends on the pedestrian height.

Following the data systematisation there resulted the fact that the frontal part of the vehicle is the most aggressive one as it causes fractures of the lower limbs in all the cases occurred however high the velocity at which the collision took place was. The cranial fractures occur in 75% of cases. A percentage of 50% is represented by the fractures of the body and of the upper limbs, which is mainly due to the “softness” of the hood or to the impact with the route.

As for the vehicle Dacia 1310 there is confirmed the aggressiveness of its frontal part, which requires changes of the bumper and of the windshield assembling for the futures models, by using absorbent materials and elastic assembling.
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Figure 2. Histogram of injuries suffered by the pedestrians
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