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Summary: The paper presents the results of investigation of the 

consequences of accidents involving a farm tractor used in a moun-

victims of the accidents were analysed. The basis for analyses was 

Fund. The results of the analyses allowed for indicating the spec-

damage and the severity of injuries were determined. The tractor 

drivers sustain the injuries of a different kind than the other par-

ticipants of accidents (for example – the passengers). The drivers, 

apart from the upper and lower limbs injuries, sustain damage to 

irreparable damage to the body. In majority, it is 1-5% of perma-

nent damage to health. There are also fatal accidents. 
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INTRODUCTION

The principal element in agricultural engineering is a farm 

a million of farm tractors of different types are in operation. 

agricultural lands where they are used.

In mountainous lands, because of steep slopes, the work 

Classic, traditionally designed farm tractors should be able 

to maintain their stability on a slope of 12o. Special construc-

tions of mountain tractors are designed for working on the 
o. In Poland tractors of traditional designs 

are used in mountainous regions [5, 8, 11, 12].

i.e. on steep slopes, involves the risk of accident if due cau-

tion is not observed, when a tractor working with a unit

loses its transverse stability. Such accidents usually have 

considerable effects on mechanical damages of the tractor 

and the units (or trailers) co-operating with it and on the 

accident participants [7, 18]. 

In order to identify and classify the injuries sustained by the 

persons participating in such accidents, an investigation was per-

formed; the results of the investigation are discussed in this work. 

of using lands in selected counties is presented in Table 1.

The analysis of the above table comparing the charac-

teristics of examined counties shows that the part of the 

The accidents were analysed based on the documents of 

-

tation of all accidents that happened in agriculture. Therefore, 

as source material for analysing accidents with the participa-

tion of farm tractors. In the paper, we used the materials from 

-

lected. The authors assumed these accidents as a representa-

tive sample of the accidents with the participation of a farm

tractor in the mountain region.

The accidents occurred on the meadows and pastures 
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-

tors was a mountain tractor, adapted to work on a land with 

a steep slope.

-

cause of the small sample size, the results give rather quality 

than quantity information.

The number of accidents in individual counties is pre-

sented in Fig. 1

Fig. 1. Number of accidents with the participation of a tractor

in individual counties

From the source material it appears that the number of 

-

-

accidents correlates with the surface development in these 

the county total area. 

The most accidents with farm tractors in the mountain-

-

The results of the analysis of the accident participants 

age groups are presented in Fig. 2.

Fig. 2. 

above 51 years – 14 persons

shows that in a majority of accidents, the participants 

-

ous group, that is 28%, in mountainous regions includes 

people more than 51 years old is also large – 27% of 

all the participants of accidents with farm tractors. The 

persons, i.e. 17% of the total number of victims in such 

accidents. This age structure is presumably the effect 

of the advantageous opinion on abilities and routine of 

middle-aged and older people in the works using a farm 

tractor in mountainous regions. It is notable, at the same 

health problems, which can influence the increase of the 

number of accidents in country lands.

happened. In this period up to 14 persons participated in the 

accidents with farm tractors, ¾ of whom were the persons 

above 41 years old.

The analysis of the victims (driver, passenger, observer) 

Ta b l e  1 .  

County
Total area 

[ha]

Forests
and wood-

land
[ha]

Remained

lands and 

waste land

[ha]

Total
lands

Orchards Pastures

Tatra 1415

% of total 8 57 12

Nowy Targ 2212

% of total 11 1,5 21 14,5

% of total 52 7,4 41,1

% of total 44,7 8,7

% of total 58,2 1,5 11,8 5,4 12,7
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Fig. 3. 

The analysis shows that not only the persons actively 

participating in the works with a farm tractor: driver – 77% 

and passenger – 17%, but also passive observers of the event 

Statistical participation of the victims of accidents with 

-

ers to one injured driver.

Fig. 4. Cause of accidents

The analysis of the accidents causes demonstrates that 

more than a half – 52% of accidents is caused by wrong 

driving technique, not adapted to the current conditions, 

condition of the farm tractors contributes to an increase 

The operation of a farm tractor in a mountainous region 

needs knowing, experience, good equipment and perceptive-

ness as well as full concentration, because it often happens 

that some little error involves heavy accidents and injuries. 

The best solution for the work in mountainous regions is 

a mountain tractor, which by its design and technology in-

creases the safety and facilitates the work.

It results from the analysis of injuries severity of the vic-

tims of accidents with the participation of farm tractors, that 

persons) sustained constant, irreversible damage to health, 

of prolonged and constant injuries. The severity of prolonged 

damages to health, i.e. the percentage of damage to health, 

From the group of 52 persons, half of them will be disabled 

for life. The scale of danger involved in the work using 

Fig. 5. Injury severity rate of the victims

The location of the post-accident injuries is presented 

Fig. 6. 

The analysis of the post-accident injuries shows that 

lower (27%). Trunk injuries are ¼ of all the injuries. Head 

injuries and multiple-organ injuries are seldom encountered; 

they represent 25% of all post-accident injuries.

-

senger is presented in Fig. 7

Fig. 7. Comparison of injury location in accident victims: 
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It results from the analysis of post-accident injury loca-

tion in a driver and in a passenger, that the passenger mostly 

lower limbs. However, a comparative analysis demonstrates 

a difference in location of the remaining post-accident inju-

ries; 1/5 injuries of drivers are damages to trunk, a passenger

suffers such injuries twice less. It is similar in the case of 

head injuries – a driver suffers such injuries twice more 

often than a passenger.

The post-accident injuries to upper (Fig. 8) and lower 

Fig. 8. Post-accident injuries to upper limbs

the injuries to the upper limb self. The most frequent injury 

as a result of accidents with a farm tractor in a mountainous

region is collarbone fracture and sprain of hand as well as 

fracture within the shoulder. The most frequent injury is 

fracture – 45% of injuries, and less serious ones– bruise 

Fig. 9. Post-accident injuries to lower limbs

The analysis of the injuries to a lower limb shows that 

of all the injuries – next are damages to knee and shank 

(shin). The most common is the fracture of shin, knee sprain 

and fracture of thigh. Fracture is the most common injury to 

a lower limb. It happens in almost half of cases.

Decisive for the extensiveness of injuries are the follow-

ing factors: place, surface and energy of the vehicle impulse 

contact between the tractor and the victim. Furthermore, 

it is notable that the extensiveness as well as the quality 

of injuries would be dependent on the physical condition 

(properties) of a particular person. It depends, among other 

things, on the features like bone and soft tissue elasticity, i.e. 

Determinants of the injury type are the kind of the 

collision, the position occupied by the person and the 

safety measures used by this person, like safety cabin, 

The collected and analysed source material proves 

that the most common location of injuries occurring in 

both tractor drivers and passengers is a lower limb. The 

type of injury most commonly sustained by the victims 

is fracture.

Fracture is a break of bone continuity on its whole cross 

section. It happens under the action of an external force 

applied to the bone. These forces act on the bone until the 

moment of surpassing the allowable stress causing destruc-

tive deformations – crack and fracture of the bone.

The mechanism of the fracture depends on the position 

and direction of the force causing the injury. There are two 

principal mechanisms: direct – when the injury force acts 

directly on the bone, and indirect – when the injury force 

are the drivers. The injury type is determined by the acci-

dent run, the position occupied by the particular person, as 

well as the safety measures used by this person, like safety 

cabin, safety belts.

– The number of accidents within a representative sample 

from a mountainous region correlates with the region’s 

development.

-

ing technique, not adapted to the working conditions in 

a mountainous region and by problems connected with 

agriculture.

age group affected are people after 41 years of age. The 

-

– In the accidents, the injured drivers and passengers sus-

tain different kind of damages. The passengers are more 

exposed to the injuries of lower and upper limbs, which 

may be connected with jumping down the tractor during 

the accidents. The drivers sustain damages to lower and 

upper limbs as well, but they are exposed almost as often 

to head and trunk injuries. 

– In the accidents, half of victims sustain irreparable dam-

age to the body, though the severity of these injuries 

– 5% of permanent damage to health), however a farmer

with a leg or hand motor disability would have trouble 

performing his duties.
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– The work with a farm tractor in a mountainous region 

requires knowledge, experience, good equipment as 

well as perceptiveness and full concentration on the per-

formed task, because it often happens that some small 

error or an oversight results in heavy accidents. The 

best solution for the work in mountainous regions is 

a mountain tractor, which by its design and technology 

increases the safety and facilitates the work.
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