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безпечність споруд. Геодезичні вимірювання виступають основою ефективного 

управління просторовими даними в системі сучасного транспортного 

проєктування [5]. 
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Port operations are deeply dependent on the smooth and efficient movement of 

goods, with tractor trucks serving a critical function in transporting cargo across 

terminals, storage facilities, and loading zones [1]. These vehicles endure constant use 

in challenging conditions, such as carrying heavy loads, frequent stopping, and 

navigating diverse terrains [1,2]. Consequently, tire wear emerges as a notable issue, 

influencing both the cost-effectiveness and operational performance of port logistics 

systems [3-6].  Therefore, it is crucial to understand why they wear out and take 

effective measures to extend their lifespan and ensure safe operation. 

This study seeks to present an in-depth examination of tire wear in port tractor 

trucks, concentrating on its underlying causes and impacts. 

 In an inspection of 29 identical truck tractors utilized across four Black Sea ports 

for transporting 40-foot containers, their slightly varying mileage was noted.  

The tires were subjected to a comprehensive inspection, with special attention 

paid to the side surfaces, rims, and front tread sections. 

Additionally, the residual tread depth of the tires was meticulously measured and 

compared with earlier recorded values. This analysis facilitated the assessment of wear 

patterns arising from regular operational use. A specialized depth gauge was employed 

to accurately measure the extent of tread wear during the study. 

The key causes of critical tire wear can be summarized as follows: 
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 Firstly, the accumulation of fatigue stresses and structural damage in the tread 

rubber compound. These factors gradually weaken the material, accelerating the wear 

process. 

Secondly, the increased uneven wear along the tread length leads to variations in 

the rolling radius. Depending on the relationship between the change in rolling radius 

and the movement of the wheel, abrasive or fatigue wear becomes more pronounced. 

Thirdly, the acceleration of tire deformation in the tangential direction also 

contributes to tire wear. 

Fourthly, uneven tire tread wear, where the tread wear is from a higher point to a 

lower point from the front to the rear edge, is often seen on the heel and toe of the tires. 

This situation is caused by uneven tire pressure or differences in tire diameter in a dual 

tire setup.  
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The continuous operation of port tractors is very important for the efficiency of 

terminals, the port, and logistics in general [1,2]. These machines are necessary for 

moving cargo inside and outside the port. Given their operation, which includes 


