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InxeHepHa reojie3isi € OJIHIEKD 3 KJIIOYOBUX JUCIUIUIIH Y CUCTEMI IiJATOTOBKHU
(haxiBIIiB OyAiBEJILHOTO Ta TPAHCIIOPTHOIO MPOP1iIO.

Bona 3a6e3mneuye TouyHe BU3HAYEHHS ITPOCTOPOBOTO TIOJIOKEHHSI CIIOPY/, IUISAXIB,
CTaHI[I# Ta €JNIeMEHTIB 1HPPACTPYKTYpH, a TaKOX KOHTPOJb iX TE€OMETPUYHHX
napaMmeTpiB miJg 4Yac OyAiBHUITBA Ta eKcIulyaTamii. ['eonme3uuHi pobotu
CYNPOBOIKYIOTh YBECh ITUKJI peati3allii TpPaHCIIOPTHUX 00’ €KTIB — BiJ IPOEKTYBAHHS
710 BBEJICHHS B eKCILTyaTarlito [4].

OCHOBY 1H)KEHEPHO-TEOIC3UTHOTO 3a0€3MEUCHHS CTAHOBJISTh TPU TOJIOBHI TPYIU
BUMIPIOBaHb: HIBEIIOBAHHS, TEOAOJITHI CIIOCTEPEKEHHS Ta TaXEOMETPUYHA 3MOMKa.
KoskeH 13 ux MeTo/11B Ma€ CBOi OCOOJIMBOCTI, MPU3HAYEHHS Ta TOYHICTh, aJI€ BC1 BOHU
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CTIpSIMOBaHI Ha MOOYAOBY €IMHOI MPOCTOPOBOI CUCTEMH KOOPIMHAT, HEOOX1IHOT AJIst
reoMeTpuyHOi TOUHOCTI criopyA (auB. popmynu 1,2) [2], [3].

h=sxtan(v) +i—-v (1)

ne h — mepeBuIIeHHS; S — TMOXWJIA BIJICTaHb, V — KyT HaXWjiy;,; 1 — BHCOTa
npuiaay; Vv — BHCOTA BI3UPHOI 1.

S=D x cos(v) (2)

ne S — ropusoHTalIbHE NPOKIaAeHH; D — BifcTaHb; Vv — KyT HaXuiy.
HiBenmoBaHHS 3aCTOCOBYETHCS [IJIs BHU3HAUCHHS IMEPEBUINECHbh MK TOYKAMH
MICIIEBOCTI, CKJIaJIaHHsI TUTaH1B peibedy Ta moOy10BH ropusoHTaei (qus.puc.l).

>

Puc. 1. Cxema reoMeTprU4HOTO HIBEIIIOBAHHS.

Oco0OyMBe 3HAUEHHS Ma€ METOJ HIBEJIIOBAHHS IO KBajpaTax, KUl J03BOJIsIE
OTpUMAaTH BUCOTHY MO/IEJb ITOBEPXHI Ha Oy/iBEIbHOMY MailjaHYuKy. (AUB. hopMyiTy
3).

h=a-b (3)
ne h — nepeBulieHHs MK TOUKaMU; a, b — BIJIIKY 0 3a/1HIH Ta IepeaHIN pekax
B1/IMOBITHO.

OTpuMaHi pe3ynbTaTi BUKOPUCTOBYIOTH JJIs MPOEKTYBaHHS 3€MJITHOTO MOJIOTHA,
JIPEHAKHUX CUCTEM 1 TpaC TPAHCIIOPTHUX IIJISAXIB.

KoHTponb TOYHOCTI 3M1MCHIOIOTH 3a BUCOTHOIO MPUB’A3KOI0, L0 HE IMOBHHHA
MePEBUIIYBaTH JIOMyCTUMI 3HaueHHs. (IuB. popmyiy 4).

fh=2a—-2b (4)
ne f, — BUCOTHA HEB s3Ka; Xa, b — CyMH BIIJIIKIB 11O 33HIX Ta MEePEAHIX perKax.

Teom0miITHI BUMIPIOBaHHS Aal0Th 3MOT'Y BU3HAYaTH TOPU30HTAIIbHI Ta BEPTUKAJIbHI
KyTH, 10 € OCHOBOIO JJi1 MOOYJOBH 3HIMAJIBHUX XOJIB 1 BU3HAYEHHS KOOPAMHAT
MyHKTIB. Pe3ynbTaTy BUMIpIOBaHb OOpOOJIAIOTH 32 (QOpMyNaMH 3 ypaxXyBaHHSAM
KOJIMalIiHOI TOMWIKHM, IO MiABUUIYE TOYHICTh PO3paxyHKiB. TaxeoMeTpuuHa
3iloMKa O0O0’€lHy€e KyTOBI Ta JIIHIMHI BUMIpPIOBaHHS ¥ JO3BOJIIE CTBOPIOBATU
tonorpadiyHi MiIaHd, HUPPOBI MOJEII MICHEBOCTI Ta 1HXKEHEPHI CXEMH 3 BUCOKOIO
neranizarmiero [2], [3].

BaxxnuBoro CkJ1aJj0BOI0 1HKEHEPHO-TEOIC3UTHUX POOIT € 3a0e3MeUeHHsI TOYHOCTI
P MPOEKTYBAHHI Ta PEKOHCTPYKIIIT 3aTI3HUYHUX CTaHIIIH 1 By3:iB [4].

CyvacHi TeHJEHIIi PO3BUTKY Teoie3ii MOB’s3aHl 3 yHPOBAKEHHSIM IH(PPOBUX
TEXHOJIOT1I — EJIEKTPOHHHMX TaxeoMeTpiB, JazepHux ckaHepiB, GPS- ta THCC-
cucteM. lle no3Bossie aBTOMaTU3yBaTH TIpolec 300py, 0OpoOKU Ta Tepenayl JaHUX,
MIIBUIIMTH MIBUIKICTh BUKOHAHHS POOIT 1 MiHIMI3yBaTH BIUIMB JIFOACHKOTO (PakTopy.
OTxe, 1HXEHEPHO-T€oJie3nyHEe 3a0e3MEeUeHHs TPAHCIOPTHOTO OYIIBHMUIITBA €
KOMILJIEKCOM B3a€MOIIOB’3aHUX MPOIIECIB, 110 TAPAHTYIOTh TOYHICTh, HAIIWHICTD 1

261



0e3meyHicTh cropy. ['eoie3nyH1 BUMIPIOBAHHSI BUCTYNAIOTh OCHOBOIO €(heKTUBHOTO
YOpPaBIiHHSA TMPOCTOPOBUMHU JAHUMH B CHCTEMI CY4YacCHOTO TpPAHCHOPTHOTO
MPOEKTyBaHHA [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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