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რეზიუმე 

sarkinigzo transporti umniSvnelovanes rols asrulebs 

Cveni qveynis ekonomikuri aRmavlobis saqmeSi. satvirTo 

gadazidvebSi gamoiyeneba uaxlesi konstruqciebis da 

Tanamedrove moTxovnebis Sesabamisi moZravi Semadgenlobebi, 

romlebic moZraoben sazRvargareTis rkinigzebze da asruleben 

saerTaSoriso gadazidvebs. sayovelTaod cnobilia, rom 

rkinigzaze moZraoben didi masebisa da sigrZeebis mqone 

matareblebi, romlebic urTierTqmedeben sarelso gzasTan da 

Sesabamisad adgili aqvs intensiur cveTebs moZravi 

Semadgenlobebis savali nawilebis wyvilTvlebis Tvlebis 

qimebsa da relsebis Tavebis Siga waxnagebs Soris. mTlianobaSi 

isini qmnian “Tvali-relsi”-s sistemas da igi ganixileba, rogorc 

erTiani meqanikuri sistema. cveTebis problema Tvlebis qimebsa 

da relsebis Tavebis Siga waxnagebs Soris warmoadgens 

msoflios yvela qveynebis rkinigzebis problemas, romelic 

xasiaTdeba maRali aqtualurobiT. aRniSnul sakiTxs mieZRvna 

umaRlesi donis mravali saerTaSoriso konferencia. mravali 

mkvlevaris mier iqna dayenebuli “Tvali-relsi”-s sistemaSi 

warmoSobili intensiuri cveTebis gamomwvevi mizezebi da 

Sesabamisad dasaxul iqna prevenciis garkveuli zomebi. 

mravalricxovani eqsperimentaluri dakvirvebebis Sedegad 

dadgenilia, rom liandagisa da moZravi Semadgenlobis 

urTierTqmedebisas warmoSobili cveTebis erT-erT mTavar 

wyarod iTvleba satvirTo vagonebis 18-100 modelis orRerZiani 

savali nawilebi. aRniSnuli samelementiani savali nawilis 

mniSvnelovan naklovanebad miCneulia misi arasakmarisi 

SekavSirebis xarisxi Semadgenel elementebs Soris da urikis 

resorebzeda Zelze ganlagebuli horizontaluri srialebi, 

romlebic konstruqciulad warmoadgenen yuTisebur models da 

praqtikulad dadasturebulia, rom isini iTvlebian moZvelebul 

da uvargis konstruqciad. aRniSnuli kvanZi urTierTqmedebaSia 

vagonis Zaris horizontalur srialebTan da exebian maT  

moZraobisas liandagis mrud ubnebze. amitom vagonebis qarxnuli 

warmoebisas da misi remontidan gamosvlisas maT Soris daculi 

unda iyos nominaluri RreCos sidide, rac eqspluataciis 

procesSi mcirdeba da moiTxovs kontrols. garda aRniSnulisa, 

rodesac urikisa da Zaris srialebs Soris sazeTi masala 

mocilebulia urTierTxaxunis Sedegad nacvlad sveli xaxunisa 

adgili aqvs mSral xaxuns da rodesac aris iseTi SemTxveva, rom 

vagonis Zaris diagonelze myofi srialebi da urikis 

diagonaluri srialebi erTmaneTze dajdeba SesaZlebelia 

adgili hqondes vagonis Cavardnas liandagSi, rac rkinigzisTvis 

warmoadgens erTob arasasurvel process da vagonebis relsebze 

xelaxali ganTavseba dakavSirebulia aramarto teqnikis 

gamoyenebasTan, aramed mniSvnelovan ekonomikur zaralTanac. 

garda amisa arsebuli yuTiseburi konstruqciis sriala 
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garkveul gavlenas axdens “Tvali-relsi” sistemis Semadgeneli 

elementebis cveTebis procesze. Sesabamisad samuSaos mizans 

warmoadgens SemuSavdes axali konstruqciis horizontaluri 

sriala. 

amerikis, iaponiis, kanadis da evropis qveynebis satvirTo 

moZravi Semadgenlobebis sxvadasxva modelis saval nawilebSi 

gamoyenebuli srialebis konstruqciebis Rrma analizis 

safuZvelze SemuSavebul iqna sruliad axali konstruqciis 

sriala, Catarebuli kvlevebi praqtikulad adasturebs, rom 

sadisertacio naSromSi warmodgenili satvirTo vagonis 

orRerZiani savali nawilis sriala konstruqciulad 

warmoadgens sruliad gansxvavebul konstruqcias da misi 

analogi arcerT saliteraturo an internet wyaroebSi ar 

moipoveba. amerikuli warmoebis Barber-is tipis yvelaze 

gavrcelebuli urikis modelSi srialebSi gamoyenebulia or-ori 

Sewyvilebuli cilindruli gorgolaWi. am SemTxvevaSi Zaris 

dayrdnobisas srialaze misi winsvliTi moZraobis dros 

sruldeba gorviTi xaxuni, xolo liandagis mrud ubanSi vagonis 

ganivi gadanacvlebisas, romlebic warmoiSvebian vagonebis ganivi 

rxevebis dros swarmoebs srialis xaxuni. e.i. am SemTxvevaSi 

adgili aqvs ori saxis triboteqnikur process – gorviT da 

srialis xaxunebs. maSasadame TviTon gorgolaWs am SemTxvevaSi 

SeuZlia ganaxorcielos mxolod brunviTi moZraoba X RerZis 

mimarT. 

sayovelTaod cnobilia, rom nebismier sxeuls sivrceSi 

OXYZ koordinatTa sistemaSi SeuZlia hqondes eqvsi 

Tavisuflebis xarisxi da Sesabamisad ganaxorcielos X, Y  da Z 
RerZebis mimarT sami winsvliTi da sami brunviTi moZraoba. 

SemoTavazebul axali konstruqciis srialaSi burTulas 

SeuZlia ganaxorcielos sami saxis brunviTi moZraoba X, Y  da Z 
RerZebis mimarT da Sesabamisad mas sivrciT koordinatTa 

sistemaSi eqneba sami Tavisuflebis xarisxi da samive mxolod 

brunviTi (yvela winsvliTi moZraoba misTvis SezRudulia). 

srialas warmodgenili konstruqcia iTvaliswinebs 

specialur yuTs, romelic Sedgeba ori nawilisagan – qveda 

sadac specialur RarebSi Caewyoba burTulebi da zeda, romelic 

asrulebs xufis movaleobas,   romlis zemoTac burTula 

amoweulia daaxloebiT 1/3 nawiliT im mizniT, rom igi ar 

amovardes budidan. budeebSi ganTavsdeba sazeTi masala cveTebis 

da xmauris Semcirebis mizniT. warmodgenili sriala arsebiTad 

Seamcirebs cveTebs aramarto uSualod srialebSi aramed 

nebismier sxva zemoxsenebul srialas konstruqciasTan 

SedarebiT igi Seamcirebs mimmarTveli da gverdiTi Zalebis 

zemoqmedebas Tvlebis qimebisa da relsebis Tavebis Siga 

waxnagebs Soris, rac mniSvnelovnad Seamcirebs Sesabamisad 

cveTebis Sedegebs, romlebic gamowveulia 18-100 modelis savali 

nawilebiT. warmodgenili sriala SesaZlebelia aseve Sesruldes 

kombinirebul variantSi elastomerTan erTad, rac met simdovres 
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SesZens vagonis svlas da Seamcirebs urikebis zigzagur 

moZraobas Zaris ganivi gadanacvlebebis Semcirebis gamo. 

srialas ZiriTad dadebiT Tvisebad sxva konstruqciebis 

srilebTan SedarebiT unda CaiTvalos is Tviseba, rom masSi 

nacvlad ori saxis xaxunisa – gorvis da srialis, xorcieldeba 

erTi saxis xaxuni – gorviTi xaxuni. e.i. am SemTxvevaSi 

gamartivebulia triboteqnikuri procesi da cveTebi 

mniSnelovnad Semcirdeba srialas konstruqciaSi. amasTanave 

konstruqciis mTavar Rirsebad unda iqnes miCneuli, rom Zarisa 

da urikis srialebs Soris arsebuli nominaluri RreCos 

minimumamde Semcirebisas, maSin, rodesac ori urikis diagonalze 

Zara “dajdeba” srialebze ar moxdeba Zaris gaWedva srialebze 

da vagonis Cavardna liandagis mrud ubnebSi, rasac amJamad 

arsebuli yuTiseburi konstruqciis srialebis SemTxvevaSi aqvs 

adgili gansakuTrebiT maSin, rodesac moxaxune zedapirebs Soris 

mTlianad mocilebulia sazeTi masalis fena da xorcieldeba 

mSrali xaxuni.   

Catarebuli samuSaos praqtikul Rirebulebad unda 

CaiTvalos, rom axali konstruqciis srialas warmoebaSi 

danergvis SemTxvevaSi, rac TavisTavad dakavSirebuli iqneba 

sawarmos pirvelad finansur xarjebTan, garkveulwilad 

Semcirdeba cveTebi Tvlebisa da relsebis kontaqtur zedapirebs 

Soris “Tvali-relsi”-s sistemaSi, amaRldeba moZraobis 

usafrTxoeba, savali nawilis saimedooba, gaizrdeba uSualod 

kvanZis muSaobis xangamZleoba, rac mniSvnelovan ekonomikur 

efeqts moutans, rogorc sawarmos aseve mTlianad rkinigzas.   
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Abstract 

Rail transport plays an important role in our country's economic growth. In 
freight traffic are used according for the later structures and modern requirements 
rolling stocks that are moving on the foreign railways and carried out international 
traffic. Widely is known that on railways are moving having large masses and length 
trains, which are interacting with rail track and in accordance takes place of intense 
deterioration between rolling stock running gears driving wheel-pairs flanges and rail 
heads internal surface area. Integrally they constitute the "wheel - rail" system and it is 
considered as a unified mechanical system. The problem of deterioration between 
wheel’s flanges and rail heads internal surface area represents the problem of all 
countries railways that are characterized by a high topicality. For the mentioned issue 
was dedicated lot of highest level international conferences. By lot of researchers was 
put on the agenda causes of originated in the "wheel - rail" system intensive 
deteriorations and accordingly are outlined the certain measures of prevention. 

As a result of the numerous experimental observations, it is estimated that as 
one of the main sources of originated at track and rolling stock interaction 
deterioration are considered two-axles running gears of freight rail-cars model 18-100. 
As significant disadvantage of mentioned three-element running gear is considered its 
non-sufficient level of connection between the constituent elements and the located on 
truck bolster horizontal bearers that structurally represents box-shaped model and 
practically is confirmed that they are considered as obsolete and faulty structure. The 
mentioned unit was in interaction with rail-car’s body's horizontal bearers at its 
movement on track curvilinear sites. Therefore, at the cars factorial production and 
repair would be kept nominal value of clearances that is reducing during operation 
process and requires control. Besides the above mentioned, when lubricating material 
between car truck and rail-cars body’s is removed as a result of inter-friction, takes 
place a dry friction instead of wet friction, and when there is such a case, that the 
located on the tail-car’s body’s diagonal bearers and the car truck’s diagonal bearers 
would be supported to each-another, is possible to occurred rail-car’s dropping on rail 
that represents the very undesirable process for railway and relocation of rail-cars on 
rail track is related not only to the application of equipment, but also with significant 
economic losses. In addition current box-shaped bearers are influenced on 
deterioration process of constituent elements of "wheel - rail" system. Accordingly the 
objective of work is to develop the new structure horizontal bearer. 

On the deeply analysis of applied in the running gears of various model 
freight rolling stock of U.S., Japan, Canada and European countries bearers is 
developed completely new structure of bearing, the conducted researches practically 
confirms that presented in the dissertation work freight rail-car two-axle running 
gear’s bearing represents the a totally different separate structure and its analogous 
will not be found in any literary or Internet sources. As it is above mentioned, the 
most prevalent American-made Barber - type model car truck’s bearers are applied 
two paired cylindrical rollers. In this case, at the body supporting in the bearer at its 
translational movement is occurred rolling friction, and on the rail track curvilinear 
sites at rail-car’s movement that are originated at rail-cars transverse oscillations is 
occurred sliding friction. I.e. in this case there are two types of tribo-technical process 
- rolling and slip friction. Furthermore the roller itself in this case has the possibility to 
execute only rotational motion related the X axis.  
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It is generally known, that any body in space in the OXYZ coordinate system 
would had a six degree of freedom and accordingly carry out three translational and 
three rotational movement around X, Y and Z axis. In the proposed new structure 
bearer the roller can carry out three types of rotational movement around X, Y and Z 
axis, and therefore it will have in spatial coordinate system three degrees of freedom, 
and all of them would be rotational (all translational movement is limited). 

In the presented structure of bearer is presented a special box, which consists 
from two parts - the lower, where in special grooves will be installed  balls and upper, 
that performs as covers, above which the ball is lengthened approximately on 1/3 of 
its diameter in order to prevent its slip out from the groove. In the grooves is located 
lubricant material in order to reduce deterioration and noise. The presented bearer  
substantially reduce deterioration not only directly in bearers but also in comparison 
with any other above-mentioned bearer’s  it would reduce the impact of the guides and 
lateral forces impact between wheels flanges and rails heads internal surface area, that 
significantly would reduce the results, of deterioration which are caused by 18-100 
model running gears. The presented bearer also is possible to perform in combined 
variant with elastomer, which give more smoothness to rail-car movement and reduce 
car trucks zigzag movement due reducing the lateral displacement of rail-car body. 

The main advantages of bearer in comparison with other structure of 
bvearers should be considered the feature that instead of two types of friction - rolling 
and sliding, is occurred one type of friction – rolling friction. I.e. in this case is 
simplified the tribo-technical process and significantly will be reduces deteriorations 
in bearers structure. Thus as the main advantage of structure would be considered that 
at reducing to minimum of existing nominal clearance between rail-cars body and car 
truck’s bearings, while on the two car trucks diagonal the rail-car’s body "drops" on 
bearers would not occurs rail-car’s body’s jamming on bearers and rail-cars 
derailment on curvilinear sites that takes place in currently available box-shaped 
structure bearer’s case, especially when between the frictional surface fully is 
removed layer of lubricant material and is occurred  dry friction.   

As the practical value of carried out work should be considered that in the 
case of production startup of new structure of bearing that is itself connected to the 
company's initial outlays, in some degree would be reduced deteriorations between 
wheels and rails contact surfaces in “wheel – rail” system, will increase traffic safety, 
reliability of running gear, improves durability of unit’ operation, that gives the 
significant economic profit to enterprise as well as to whole railway. 
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შესავალი 

usafrTxoebis TvalsazrisiT rkinigzis transporti 

iTvleba maRali riskis Semcvel satransporto saSualebad, masze 

moZraobis usafrTxoebis uzrunvelyofa da efeqturi muSaoba 

mniSvnelovnad arian dakavSirebuli savagono, salokomotivo da 

saliandago meurneobebis teqnikur saSualebaTa aramarto 

arsebul  mdgomareobaze, aramed perspeqtiulzec. rkinigzis 

transportze gadazidviTi procesis uwyvetad da Seuferxeblad 

SesrulebisaTvis aucilebel pirobad iTvleba rkinigzis gamwev 

da misabmel moZrav SemadgenlobaTa mudmivad gamarTul 

mdgomareobaSi yofna. rkinigzis zemoT xsenebuli qvedanayofebi 

warmoadgenen rkinigzebis teqnikur aRWurvilobaTa ZiriTad 

birTvs da isini gansazRvraven am saxis transportis 

ganviTarebis samomavlo perspeqtivebs. 

rkinigzaze matarebelTa wevis Tanamedrove saxeebi 

saSualebas iZlevian formirebul iqnes mZimewoniani da 

grZelSemadgenlobiani matareblebi, ganviTardes moZraobis didi 

siCqareebi da ganxorcieldes matarebelTa gauCerebeli garbenebi 

did manZilebze. aRniSnulis gansaxorcieleblad vagonebis da 

lokomotivebis konstruqciebs da mTlianad gzis mdgomareobas 

moeTxovebaT saimedoobis gansakuTrebulad maRali xarisxi. 

sarkinigzo transportis roli ganuzomlad didia 

rogorc Cveni qveynis aseve msoflios mTeli rigi 

maRalganviTarebuli qveynebis erTian satransporto sistemaSi. 

rkinigzis gamwevi da misabmeli moZravi Semadgenlobebi 

warmoadgenen xangrZlivi periodiT momuSave cvalebad 

saSualebebs, romelTa konstruqciul simtkiceze da 

saimedoobaze umniSvnelovaneswilad aris damokidebuli 

rkinigzaze moZraobis usafrTxoeba. amasTan dakavSirebiT 

rkinigzis moZrav SemadgenlobaTa modernizacia da srulyofa 

iTvleba erT-erT aqtualur amocanad, romlis gadawyvetazec 

mniSvnelovnad aris damokidebuli qveynis saxalxo-sameurneo 
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gegmebis Sesruleba, warmoebis intensifikacia da mecnierul-

teqnikuri progresis daCqareba. sarelso transportis mudmivad 

ganaxlebisaTvis upirveles amocanas warmoadgens ufro metad 

srulyofili da amaRlebuli iqnes samecniero kvlevebis done 

gansakuTrebiT rkinigzis moZrav SemadgenlobaTa da liandagis 

urTierTqmedebisas warmoSobil dinamikur procesebSi.  

vagonis daproeqteba iTvleba rTul sainJinro amocanad, 

vinaidan yovelmxriv unda iyos gaTvaliswinebuli rkinigzaze 

matarebelTa moZraobis usafrTxoeba. vagoni Tavis mxriv 

warmoadgens rTul sistemas, amitom axali tipisa da 

konstruqciis vagonebis Seqmna moicavs proeqtirebis etapebs, 

eqsperimantalur kvlevebs da sxv. yvela moTxovnebTan erTad 

satvirTo vagonebis meqanikurma nawilma unda daakmayofilos 

simtkicis aucilebeli normebi, muSaobdnen xangrZlivad da 

akmayofilebdnen eqspluataciis aramarto arsebul, aramed 

perspeqtiul moTxovnebsac. satvirTo vagonebi proeqtirdebian 

mZimewonian SemadgenlobaSi eqspluataciis pirobebisaTvis 

moZraobis siCqareebisaTvis 120 km/sT. isini proeqtirdebian 

garemomcveli garemos ukiduresi zRvrebisaTvis +500C-dan -500C-

mde, romlis drosac yvela maTma sistemam unda imuSaos saimedod 

da praqtikulad gamoricxuli iyos seriozuli saxis mtyunebani 

rac safrTxes Seuqmnis rkinigzaze moZraobis usafrTxoebas. 

vagonebis proeqtirebis meTodebi, agreTve ZiriTadi moTxovnebi 

wayenebuli vagonebis konstruqciebisa da maTi sistemebis mimarT 

muSavdeboda aTwleulebis ganmavlobaSi didi raodenobis 

mkvlevarebisa da gamomgoneblebis monawileobiT. Sedegad calke 

gamoiyo damoukidebeli mecniereba vagonis Sesaxeb, romelic 

moicavs Teoriuli da eqsperimentaluri kvlevebis rezultatebs 

da mimarTulia vagonebis konstruqciebis saimedoobis 

amaRlebisaken, savali nawilebis dinamikuri Tvisebebis 

gaumjobesebisaken da a.S. miuxedavad mravali safuZvliani 

mecnieruli kvlevebisa da eqsperimentebisa satvirTo vagonebis 

savali nawilebis konstruqciuli srulyofis sakiTxi 
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vagonmSeneblobaSi momuSave mecnierebisaTvis kvlavac rCeba 

aqtualur sakiTxad, vinaidan swored savali nawilebi (urikebi) 

iTvlebian vagonebis im erT-erT yvelaze sapasuxismgeblo 

kvanZebad, romelTa saimedoobac praqtikulad didmniSvnelovnad 

gansazRvravs sarkinigzo transportze matarebelTa usafrTxo 

moZraobas.  

eqspluataciis Tanamedrove pirobebSi, rodesac 

gazrdilia matarebelTa masebi da moZraobis siCqareebi 

gansakuTrebiT aqtualur problemad kvlavac rCeba “Tvali-

relsi” sistemis cveTebis sakiTxi. liandagis da moZravi 

Semadgenlobis urTierTqmedeba iTvleba erTiani meqanikis 

mniSvnelovan nawilad, romelmac Seqmna fundamentaluri 

mecnieruli mimarTulebebi sarkinigzo teqnikis TeoriaSi. 

aRniSnuli problema aqtualuria mTeli msoflios masStabiT da 

misi gadawyveta kvlavac warmoadgens rTul problemas. 

problemis yvelaze ufro maxasiaTebel sakiTxs warmoadgens gzis 

arastandartul da mcire radiusian ubnebze m)500300 ÷(  

“Tvali_relsi” sistemis urTierTqmedebis Sedegad warmoSobili 

relsebis Tavebis gverdiTi waxnagebis da Tvlis qimebis 

gverdiTi cveTebi. 

rkinigzis moZrav SemadgenlobaTa dinamika, Seiswavlis 

lokomotivebisa da vagonebis liandagze moZraobis, rxevebisa da 

mdgradobis sakiTxebs, aseve matarebelTa stacionaluri da 

gardamavali moZraobis reJimebs. miuxedavad imisa, rom 

dReisaTvis formulirebulia fundamentaluri codna sarkinigzo 

transportis dinamikis sakiTxebSi, zogierTi maTgani kvlavac 

moiTxovs Semdgom gaSuqebas da garRmavebas. liandagisa da 

moZravi Semadgenlobis urTierTqmedeba warmoadgens saerTo 

meqanikis fundamentalur Stos, romlis daxmarebiTac igeba 

sarkinigzo teqnikis Teoriis didi nawili. misi meSveobiT 

dgindeba liandagisa da moZrav SemadgenlobaTa ZiriTadi 

konstruqciuli parametrebi, maTi mowyobiloba da 

eqspluataciaSi Senaxvis normebi. sayovelTaod cnobilia am 
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problemis arsi da misi gadawyvetis sirTule, romelic 

warmoadgens erT-erT yvelaze aqtualur sakiTxs sarkinigzo 

dargSi. aRniSnul problemis yvelaze maxasiaTebel sakiTxs 

warmoadgens gzis mcire radiusian ubnebze “Tvali-relsi” 

sistemis urTierTqmedebis Sedegad warmoSobili relsebis 

Tavebis gverdiTi waxnagebis da Tvlis qimebis gverdiTi cveTebi. 

dadgenilia, rom cveTebis ZiriTad wyaroebad iTvlebian Tvlebis 

qimebis relsebis TavebTan kontaqtis mimmarTveli Zalebi, 

gverdiTi Zalebi, CarCos Zalebi, wyvilTvlebis mier gadacemuli 

Zalebi “relsi-Spalis” meserze, Tvlebis qimebis relsebis 

Tavebze gaqanebis kuTxeebze, damuxruWebis dros Casolvis 

SemTxvevaSi warmoSobili Zalebi, inerciis Zalebi mrudSi da a.S. 

saqarTvelos rkinigzis liandagis rTuli profili 

damatebiT problemebs qmnis satvirTo moZrav SemadgenlobaTa 

mrudwiruli moZraobis dinamikuri analizis procesis Seswavlis 

mizniT, vinaidan rogorc CvenTvis cnobilia matarebelTa masebma 

Cvens rkinigzaze gadaaWarba 2500 tonas. mZimewoniani matareblis 

moZraoba gazrdil qanobebze da mcire radiusian ubnebze, 

gansakuTrebiT ki iseT monakveTebze rogoricaa xaSuri-

zestafonis amJamad arsebuli sarkinigzo ubani, romelic 

gansakuTrebiT xasiaTdeba mixveul-moxveuli ubnebiT da moZravi 

Semadgenlobis mrudwiruli moZraobis dinamikis analitikurad 

Seswavlis TvalsazrisiT warmoadgens erTob aqtualur ubans. 

Tanamedrove pirobebSi axali abreSumis gzis 

amoqmedebasTan erTad garda imisa, rom saqarTvelos rkinigzis 

infrastruqtura moiTxovs mniSvnelovan gaumjobesebas, moZrav 

SemadgenlobaTa moZraobis siCqareebis amaRleba dadgeba dRis 

wesrigSi da mis gareSe SeuZlebeli gaxdeba iseTi didi 

moculobis satvirTo gadazidvebis Sesruleba, rogoric 

uaxloes xanebSi dadgeba saqarTvelos rkinigzis winaSe. amitom 

rkinigzis ubnebis gamtarobis unaris amaRleba pirdapir 

kavSirSia matarebelTa moZraobis siCqaris amaRlebasTan. 
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mravaljeradi eqsperimentaluri kvlevebis safuZvelze 

dadgenilia, rom erT-erT ZiriTad energiis wyaros, romelic 

ixarjeba relsebis Tavebis da Tvlebis qimebis gverdiT cveTebze 

liandagis mcire radiusian ubnebze moZraobis dros warmoadgens 

satvirTo vagonis orRerZiani urika _ modeli 18-100. mraval 

sxvadasxva faqtorTan erTad aRniSnul cveTebze gavlenas axdens 

resorebzeda Zelis urikis gverdiTi CarCoebisadmi moZraobis 

winaaRmdegobis ZalTa momentebi, vagonis Zaris gverdiTi gadaxra 

misi quslidan gverdiT sayrdenebze (srialebze) da am dros 

srialebSi warmoSobili xaxunis Zalebi, romlebic qmnian xaxunis 

ZalTa momentebs resorebzeda Zelis mobrunebisas vagonis Zaris 

da urikis gverdiTi CarCoebis mimarT. 

rkinigzaze moZravi satvirTo vagonebis orRerZiani 

urikebis kvanZebs Soris arasakmarisi kavSirebis gamo adgili 

aqvs savali nawilebis wyvilTvlebis Tvlebis qimebisa da 

relsebis Tavebis Siga waxnagebis intensiur cveTebs. aRniSnuli 

metad mniSvnelovani problemis gamo sarkinigzo dargis 

mecnierebi mividnen daskvnamde, rom aqtualuria oTxRerZiani 

satvirTo vagonebis urikebis (modeli 18-100) modernizireba 

konstruqciuli srulyofis TvalsazrisiT. zemoxsenebuli 

problemis aqtualuroba gamomdinareobs iqidan, rom urika 

xasiaTdeba kvanZebs Soris arasakmarisi bmebiT, rac gulisxmobs 

imas, rom gverdiTi CarCoebi, romlebic moTavsebulia 

wyvilTvlebze ganlagebul sabuqse kvanZebze zemodan 

arasakmarisad arian erTmaneTTan dakavSirebulni da didia 

CarCos mimmarTvelebsa da buqsebis korpusebs Soris grZivi da 

ganivi RreCoebi, rac uaryofiTad moqmedebs urikis dinamikaze da 

Sesabamisad “Tvali-relsi” sistemaSi arsebul cveTebze. 

problemis aqtualurobis erT-erT ZiriTad Semadgenel 

rgols Seadgens urikis resorebzeda Zelze ganlagebuli 

arsebuli konstruqciis horizontaluri yuTisebri konstruqciis 

srialebi, romlebic cnobil mecnierTa kritikuli SefasebiT 
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warmoadgenen uvargis konstruqciebs da moiTxoven 

konstruqciul modernizacias. 

disertaciis mizans warmoadgens, mecnierTa Tanamedrove 

miRwevebis doneze dayrdnobiT, evropis, amerikis da ruseTis 

rkinigzebze moZravi satvirTo vagonebis saval nawilebSi 

gamoyenebuli srialebis konstruqciebis safuZvliani 

gaanalizebiT da kvleviT davasabuTod 18-100 modelis orRerZiani 

savali nawilebis srialebis Secvlis aucilebloba sruliad 

gansxvavebuli konstruqciis srialebiT. 

naSromis siaxles warmoadgens moxdes satvirTo vagonebis 

orRerZiani savali nawilebis modernizacia, rac gulisxmobs 

srialas arsebuli yuTiseburi konstruqciebis Secvlas 

resorebzeda Zelis TiToeul mxares Sewyvilebuli sferuli 

(burTula) konstruqciebis mqone srialebiT. 

amgvarad, yovelive zemoxsenebulis safuZvelze migvaCnia, 

rom aRniSnuli samuSao sakmarisad perspeqtiulia, Seicavs 

mecnierul siaxles da SemoTavazebuli konstruqciis danergva 

warmoebaSi mniSvnelovan ekonomikur efeqts miscems rogorc 

qarxana-damamzadebels, aseve mTlianobaSi rkinigzas.   
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1. ლიტერატურის მიმოხილვა 

sarkinigzo satvirTo moZravi Semadgenlobebis 

konstruqciul srulyofasTan erTad erT-erT umniSvnelovanes 

problemad iTvleba 18-100 modelis orRerZiani savali nawilis 

kvanZebis modernizireba. savali nawilebis teqnikuri mdgomareoba 

da konstruqciuli srulyofis done mniSvnelovanwilad 

ganapirobebs rkinigzaze Tvali-relsi sistemaSi cveTebis 

Semcirebis process. satvirTo moZrav SemadgenlobaTa savali 

nawilebis liandagTan urTierTqmedebis procesi warmoadgens 

rTul dinamikur process, romlis drosac warmoiSveba 

sxvadasxva saxis dinamikuri Zalebi, gansakuTrebiT ki ekipaJebis 

moZraobisas gzis saSualo da mcire radiusian ubnebze. 

Tavidanve unda aRiniSnos, rom mkvlevarTa 

gansakuTrebuli yuradReba eTmoba cveTebis procesebs, romlebic 

warmoiSvebian “Tvali-relsi” sistemaSi moZravi Semadgenlobis 

wyvilTvlebis relsebTan urTierTqmedebisas. aRniSnuli 

umniSvnelovanesi problemis garkveulwilad mogvarebaSi erT-

erTi gadamwyveti roli eniWeba 18-100 modelis savali nawilis 

konstruqciuli modernizirebis kvlevis sakiTxebs im mizniT, rom 

miRebul iqnes ufro srulyofili konstruqciis savali nawili, 

romelic Seamcirebs cveTebs Tvlebis qimebsa da relsebis Tavebs 

Soris, rac gaaxangrZlivebs maT saeqspluatacio vadebs. 

sarkinigzo moZravi Semadgenloba rTuli dinamikuri 

sistemaa, romelic moiTxovs iseTi fundamentaluri sakiTxebis 

gadaWras, rogoricaa vagonisa da liandagis urTierTqmedebis 

dinamika, Semadgenlobis grZivi dinamika, sxvadsxva saxis rxevebi, 

vibraciuli movlenebi da sxv., amitomac mniSvnelovania, rom 

kvlevis Catarebis dros gamoyenebul iqnes jer kidev adreul 

gamoCenil mecnierTa mier samecniero-kvleviT samuSaoTa 

SesrulebiT miRebuli Sedegebi da Tanamedrove uaxlesi 

miRwevebi. XX saukunis mijnaze vagonebis dinamikis sakiTxebis 

Seswavlasa da kvlevaSi ganuzomlad didi wvlili Seitanes 
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msoflioSi iseTma cnobilma specialistebma, rogorebic arian: 

roe, puSi, iubilakeri, kile, vantci, fogeli, mestra, pliase, 

soli, porteri, iakobi, karminski, v.v. maniCevi, k.p. koroliovi, a.v. 

smolianski, v.m. panski, p.a. slitnikovi, i.i. nolavi, n.p. petrovi, 

k.i. ceglinski, a.a. xolodecki, a.m. godicki-cvirko, a.n. krilovi, 

s.p. timoSenko da mravali sxvani. gamoCenili mecnieris n.e. 

Jukovskis mier gadawyvetil iqna satransporto meqanikis 

umniSvnelovanesi amocanebi.   

SemdgomSi msoflios sxvadasxva qveynebSi modis mecnierTa 

axali Taobebi, romelTa mier gadaWril iqna mTeli rigi 

urTulesi problemebi moZravi Semadgenlobisa da liandagis 

urTierTqmedebis rTul dinamikur sakiTxebSi. maT ricxvSi arian: 

v.a. lazariani, a.a. popovi, m.v. vinokurovi, m.a. korotkeviCi, i.a. 

kovaliovi, l.n. nikolski, e.n. nikolski, m.v. verigo, i.f. skiba, i.i. 

Celnokovi, v.n. koturanovi, l.o. graCeva, a.a. lvovi, e.p. bloxini, 

l.a. manaSkini, v.d. danoviCi, v.f. uSkalovi, m.m. sokolovi, m.l. 

korotenko, i.p. boronenko, s.v. verSinski, v.d. danilovi, v.d. 

xusidovi, i.a. Saduri, v.v. lukini v.z. vlasovi, a.a. xoxlovi, p.s. 

anisimovi, p.i. travini, f.p. kazancevi, i.k. matrosovi, v.m. 

kazarinovi, i.n. novikovi, i.p. fedoseevi, o.p. erSkovi, v.v. medeli, 

x. xaimani, a.a. kamaevi, p.g. proskurnevi, g.a. kazanski, a.l. spivakovi, 

n.a. radCenko, v.f. deviatkovi, s.m. kucenko, n.a. kovaliovi, a.l. 

giluCenko, i.p. fediunini, d. kalkeri, t. miuleri, t.a. Tibilovi, 

a.l. golubenko, f. karteri, i. rokari, a.g. bokinsi, d. kalkeri, d. 

klarki, e. lou, n.k. kuperaideri, d.e. xobsi, v.d. meia, k. knote, s.p. 

kaizeri, l.o. gilxrisdi da sxvani. TiTqmis ar darCenila moZravi 

Semadgenlobis sferoSi arcerTi mimarTuleba, rom ganuzomlad 

didi ar iyos aRniSnul mecnierTa da mkvlevarTa Rvawli, 

romelTa mier Catarebula uamravi fundamentaluri kvlevebi da 

eqsperimentebi, romelTa Teoriul aspeqtSi asaxvac 

warmodgenilia maT mier gamoqveynebul samecniero naSromebSi. 

jer kidev XX saukunis dasawyisSi n.v. petrovis mier Seqmnil da 

damuSavebul iqna Tvlis inerciis centris relsTan moZraobis 
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diferencialuri gantoleba, romelmac ganixila uTanabrobaTa 

gavlena moZraobis procesSi Tvalsa da liandags Soris, man 

warmoadgina Tvlis winsvliTi moZraobis siCqaris gavlena 

relsis daZabulobaze.  

liandagisa da moZravi Semadgenlobis urTierTqmedebis 

dinamikur sakiTxebSi gansakuTrebuli wvlili miuZRviT mTeli 

rigi sawavlo da samecniero kvleviTi institutebis samecniero 

koleqtivebs, romelTa ricxvSic arian: sruliad ruseTis 

(yofili sakavSiro) rkinigzis transportis inJinerTa samecniero-

kvleviTi instituti; sruliad ruseTis (yofili sakavSiro) 

vagonmSeneblobis samecniero-kvleviTi instituti; moskovis 

rkinigzis transportis inJinerTa instituti; dnepropetrovskis 

rkinigzis transportis inJinerTa instituti; sankt-peterburgis 

(yofili leningradi) rkinigzis transportis inJinerTa 

instituti; centraluri samecniero-kvleviTi instituti; 

rostovis rkinigzis transportis inJinerTa instituti;  xarkovis 

rkinigzis transportis inJinerTa instituti; belorusiis 

rkinigzis transportis inJinerTa instituti; taSkentis rkinigzis 

transportis inJinerTa instituti; Tbilisis rkinigzis 

transportis inJinerTa instituti; irkutskis gzaTa mimosvlis 

saxelmwifo universiteti; omskis gzaTa mimosvlis saxelmwifo 

universiteti da sxv. CamoTvlili saswavlo samecniero-kvleviTi 

institutebis samecniero potencialis mier gamoqveynebulia 

mravali samecniero Sromebi, romlebic exeba moZrav 

SemadgenlobaTa dinamikis sakiTxebs, sadac praqtikulad aris 

gadawyvetili mravali umniSvnelovanesi sakiTxi an dasmulia 

problematuri amocanebi, romlebic Semdgomi kvlevis obieqtebi 

gaxdnen [ 1 ], [ 2 ], [ 3 ],  [ 4 ], [ 5 ], [ 6 ], [ 7 ], [ 8 ], [ 9 ], [ 10 ], [ 11 

], [ 12 ], [ 13 ], [ 14 ]. 

liandagis swor horizontalur ubanze matarebelTa 

moZraobis dros adgili aqvs vagonebis sworxazovan moZraobas. 

moZrav SemadgenlobaTa liandagze sworxazovani moZraobis 

fundamentaluri Seswavla da safuZvliani kvlevebis Catareba 
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warmoadgenen “Tvali-relsi” sistemaSi urTierTqmedebaTa 

umTavres da aucilebel sakiTxs. gamokvleuli iqna satvirTo 

vagonebis savali nawilebis racionaluri parametrebis 

mniSvnelobebi mSrali xaxunis pirobebSi, sarelso ekipaJebis 

moZraobis mdgomareobis pirobebi da Tvlis relsze dartymiTi 

movlenebi relsebis pirapirebis gavlis dros, romlis drosac 

dadginda dartymebis Sedegad warmoqmnili reaqciis Zalebis 

gansazRvris meTodebi da gamokvleul iqna wyvilTvlis urikis 

CarCosTan grZivi da ganivi kavSirebis racionaluri sqemebi, rac 

mniSvnelovan gavlenas axdens Tvlis qimebis da relsebis Tavebis 

Siga waxnagebis intensiur cveTebze [ 15 ], [ 16 ], [ 17 ], [ 18 ], [ 19 ]. 

liandagisa da moZravi Semadgenlobis urTierTqmedebis 

rTuli dinamikuri procesis dros miRebuli mTeli rigi 

Sedegebi gansazRvrulia Semdegi kriteriumebiT: maRali 

siCqareebis dros dartymis Zalis gavleniT vagonebis saval 

nawilebsa da mTlianad vagonis konstruqciaze; dinamikur 

procesSi warmoSobili xaxunis, reaqciisa da simZimis Zalebis 

modebisa da gansazRvris meTodebiT; moZravi Semadgenlobebisadmi 

wayenebuli mTeli rigi moTxovnebiT liandagze moZraobis dros, 

ris gamoc gazrdili siCqareebis dros Sedgenilia sarkinigzo 

moZravi Semadgenlobis ekipaJisa da liandagis urTierTqmedebis 

kvlevis maTematikuri modeli, rac asaxulia kvlevis maTematikur 

aparatSi [ 20 ], [ 21 ], [ 22 ], [ 23 ]. 

rogorc cnobilia eqspluataciis Tanamedrove pirobebSi 

rkinigzaze farTo gavrceleba hpova urikianma vagonebma, 

romlebic uuriko konstruqciebTan SedarebiT uzrunvelyofen 

liandagis mrud ubnebSi kargad Caweras da iwveven nakleb 

vertikalur gadanacvlebebs relsebis uswormasworobis gamo. 

garda amisa, urikebis konstruqciebSi SesaZlebelia ufro 

racionalurad ganlagdes drekadi elementebis sistema, rxevebis 

STanmTqmelebi, mastabilizebeli mowyobilobani da samuxruWe 

mowyobilobaTa Semsrulebeli organoebi, rac saSualebas iZleva 

daproeqtdes ukeTesi mdovre svlis mqone vagonebi da qondeT maT 
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Zaris mdgradi mdgomareobani matarebelTa maRali siCqareebiT 

moZraobis dros. unda aRiniSnos, rom eqspluataciaSi imyofeba 

urikebis sakmaod mravalferovani parki. sxvadasxva saxis urikebs 

TavisTavad gaaCniaT mravalricxovani konstruqciuli 

Taviseburebani. Tumca, miuxedavad arsebuli konstruqciebis didi 

sxvadasxvagvarobisa urikebi erTiandebian or ZiriTad tipad – 

satvirTo vagonebis urikebi da samgzavro vagonebis urikebi. 

wyvilTvlebis raodenobis mixedviT urikebi arseboben or, sam, 

oTx da mravalRerZiani, resoruli Camokidebis sistemis mixedviT 

erTmagi, ormagi, sammagi da aseve oTxmagi resoruli Camokidebis 

mqone sistemebi. urikebi erTmaneTisagan gansxvavdebian aseve 

maTze Zaris dayrdnobis meTodebis mixedviT: urikebi saquslis 

mowyobilobiT (qusli-saqusle), rodesac Zaris dayrdnoba 

qusliT xdeba pirdapir urikis resorebzeda Zelis saqusleze da 

dayrdnobiT srialebze; rodesac Zara eyrdnoba pirdapir 

horizontalur srialebze, xolo kavSiri Zaris quslsa da 

urikis resorebzeda Zelis saqusles Soris ganxorcielebulia 

specialuri tabikiT; resorebzeda Zelidan urikis CarCoze da 

buqsebze datvirTvis gadacemis meTodebiT; vagonebis urikebis 

resoruli Camokidebis sqemebiT; urikis CarCos wyvilTvlebis 

buqsebTan dakavSirebis sqemebiT [ 24 ], [ 25 ], [ 26 ],  [ 27 ], [ 28 ],  

[ 29 ]. 

oTxRerZian satvirTo vagonze moqmedi yvela dinamikuri 

zemoqmedebis erT-erT umTavres pirvelwyaros warmoadgens 18-100 

modelis savali nawili. post sabWoTa qveynebSi aRniSnuli 

modelis urika warmoadgens praqtikulad satvirTo tipis yvela 

oTxRerZian vagonebze gamoyenebul saval nawilebs, romelTa 

sawyisi modelic amerikuli warmoebis barberis urikis bazaze 

Seiqmna gasuli saukunis 40-ian wlebSi da ganicada 

TandaTanobiTi konstruqciuli saxecvlilebani. am periodis 

ganmavlobaSi amerikuli urika barberis konstruqciaSi Setanil 

iqna mravalricxovani cvlilebani, romlebmac aamaRles savali 

nawilis saimedooba da xangamZleoba. SemuSavebul iqna urikis 
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saproeqto parametrebis kontrolis da Semowmebis 

SesaZlebelobebi, konstruqciaSi Seyvanili iqna axali 

elementebi, romlebmac gaamjobeses urikis dinamika da gazardes 

xangamZleoba. amerikuli urika barberisaTvis gamoiyeneba Senaxvis 

sakmaod mkacri normebi da daSvebebi, kerZod urikas gaezarda 

quslisa da saquslis zomebi, ramac Seamcira maTi cveTebi da 

gazarda vagonis Zaris mdgradoba. amerikis rkinigzis satvirTo 

parki TiTqmis mTlianad ganTavisuflebulia iseTi konstruqciis 

srialebisagan, romlebic gamoyenebulia 18-100 modelis urikebSi 

da isini Secvlilia drekadi an gorgolaWiani sayrdenebiT, 

romlebic ganlagebulia urikis  resorebzeda Zelze da vagonis 

liandagis mrud ubnebze moZraobisas xdeba Zaris maTze 

dayrdnoba. yovelive aman arsebiTad Seamcira dinamikuri Zalebi, 

romlebsac Rebulobs vagoni da relsebi, Sesabamisad Semcirda 

Tvlebis qimebis da relsebis Tavebis gverdiTi cveTebi 

gansakuTrebiT gzis mcire radiusian ubnebze. barberis 

konstruqciis srulyofaSi mTavari mizani yovelTvis iyo, rom 

maqsimalurad uzrunvelyofili yofiliyo wyvilTvlebis 

RerZebis paraleluroba liandagis mrud ubnebze, imis 

miuxedavad, rom urikis Semadgenel kvanZebs Soris ar aris xisti 

kavSiri da Sesabamisad urika iTvleba SeukavSireblad – 

arasakmarisi bmebis mqoned. mrudSi wyvilTvlis RerZebis 

urTierTparalelurobis maqsimaluri uzrunvelyofisTvis urikis 

gverdiTi CarCoebis SerCeva swarmoebs bazis Tanabari sigrZiT 

sizustiT 0,99 mm. amasTanave urikaSi specialuri fiqsatorebis 

meSveobiT ukiduresad SezRudulia resorebzeda Zelis mobruneba 

gverdiTi CarCoebis mimarT. praqtikulad gamoricxulia buqsis 

korpusebis grZivi gadaadgileba gverdiTi CarCoebis sabuqse 

RiobebSi. miuxedevad imisa, rom 18-100 modelis urika warmoadgens 

barberis prototips da mis bazaze agebul urikas zemoxsenebuli 

gonivruli gadawyvetilebani ugulebelyofil iqna da 

gorgolaWsakisrebian buqsebs eqspluataciaSi miecaT Tavisufali 

grZivi gadaadgilebis saSualeba sabuqse RiobebSi 35 mm-mde, 
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xolo buqsas SeeZlo RiobSi Semobruneba 2,50-mde kuTxiT. 

aRniSnulma daSvebebma da mTeli rigi daSvebebis gazrdam, 

romlebic gavlenas axdenen wyvilTvlebis araparalelurobaze 

warmoSva katastrofulad gazrdili intensiuri gverdiTi 

cveTebi relsebis Tavebsa da Tvlebis qimebSi liandagis mcire 

radiusian da arastandartul mrudebSi. aRniSnul cveTebSi 

mniSvnelovan rols asruleben mTeli rigi faqtorebi Tumca, Cven 

ZiriTad yuradRebas gavamaxvilebT srialas konstruqciaze da 

misi 18-100 modelis urikaSi aucilebel Secvlaze sruliad 

gansxvavebuli konstruqciiT, vinaidan arsebuli yuTiseburi 

konstruqcia praqtikulad uvargisia [ 30 ].   

cnobilia, rom Tanamedrove oTxRerZiani satvirTo 

vagonebis urikebi aRWurvilni arian calmxrivi damuxruWebis 

xundebiani muxruWebiT, rodesac xundebi Signidan awvebian 

Tvlebis fersoebis gorvis zedapirebze. damuxruWebis procesis 

saimedooba da siswrafe, gansakuTrebiT ki didi siCqariT moZravi 

mZimewoniani moZravi Semadgenlobis SemTxvevaSi, sxvadasxva 

teqnikur faqtorTa garda, didadaa damokidebuli samuxruWe 

berketuli gadacemis gamarTul teqnikur mdgomareobaze, 

romelic Tavis mxriv miiRweva samuxruWe xundisa da borblis 

gorvis zedapirs Soris, agreTve rgolebis kinematikuri 

wyvilebis gare da Siga elementebs Soris dasaSvebi RreCoebis 

arsebobiT. berketuli samuxruWe gadacemis rgolebis saxsruli 

SeerTebis kinematikuri wyvilebis elementebs Soris RreCos 

dasaSvebi mniSvnelobis gazrda uaryofiTad moqmedebs gadacemis 

dinamikur maxasiaTeblebze da amcirebs damuxruWebis 

efeqtianobas. RreCos gazrda rgolebis saxsrul SeerTebebSi 

aixsneba imiT, rom saxsruli SeerTebebis kinematikuri wyvilebis 

elementebi xangrZlivi drois muSaobis Semdeg da didi 

dinamikuri zemoqmedebis gamo ganicdian cveTas, romlis 

Sedegadac izrdeba RreCos sidide. es RreCoebi SedarebiT mcirea 

kinematikuri wyvilis elementebis geometriul zomebTan 

SedarebiT, magram damuxruWebis normaluri procesis 
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uzrunvelmyofi gamomavali rgolebis funqciis saWiro sizustis 

TvalsazrisiT sagrZnoblad moqmedeben berketuli samuxruWe 

gadacemis saimedoobaze, damuxruWebis xarisxze, agreTve 

samuxruWe xundsa da Tvlis gorvis zedapirs Soris arsebul 

RreCoze. damuxruWebis dabali xarisxi aseve moicavs araTanabar 

dawolas xundebisa Tvlis gorvis zedapirebze, rac aseve iwvevs 

damatebiT arasasurvel datvirTvebs, romelic Tavis mxriv xels 

uwyobs Tvlebis qimebisa da relsebis Tavebis Siga waxnagebis 

cveTebs [ 31 ].   

manqanis saimedoobisa da xangamZleobis amaRleba iTvleba 

Tanamedrove manqanaTmSeneblobis erT-erT umTavres problemad. 

aRniSnuli problemis ekonomikuri mniSvneloba TvalSi sacemia. 

rogorc statistikuri analizi aCvenebs, manqanis an raime kvanZis 

mwyobridan gamosvlis mTavari mizezia ara misi gatexva, aramed 

moZravi SeerTebebis da muSa organoebis cveTa xaxunis Zalis 

zegavleniT. xaxunis dros swarmoebs urTierTSemxebi moZravi 

SeerTebebis Semadgeneli masalebis zedapiruli fenebis Zireuli 

cvlilebebi. es cvlilebebi gansazRvraven cveTis process da 

xaxunis Zalis sidides. analizTan erTad warmodgenilia 

praqtikuli gamoyenebisaTvis aucilebeli saangariSo 

damokidebulebani xaxunis Zalis gaangariSebisaTvis da cveTis 

sididis gansazRvrisaTvis. ganxilulia aseve xaxunsa da cveTaze 

garemomcveli garemos gavlena. formulirebulia moTxovnebi 

kontaqtSi myofi tanebis masalebis fizikur-qimiuri Tvisebebis 

Sesaxeb, romlebic gansazRvraven maT moqmedebas moZrav 

SeerTebebSi. mniSvnelovania adgeziuri da meqanikuri 

urTierTqmedebani da Sesabamisi damokidebulebaTa grafikebi. 

gansakuTrebul yuradRebas iqcevs abraziuli cveTis movlena da 

misi arsebobis SemTxvevaSi cveTis gaangariSebis meTodika. 

triboteqnikuri procesi moicavs mSral da sasazRvro cveTebs, 

cveTebs dartymisas, gorviTi xaxunis movlenas da sxv. 

mTlianobaSi aRniSnul movlenebs praqtikuli asaxva aqvT Tvlisa 

da relsis urTierTqmedebis dros [ 32 ].  
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dakvirvebebi aCvenebs, rom saerTaSoriso gadazidvebis 

organizaciisas aucilebelia gaviTvaliswinoT vagonebis 

aramarto sxvadasxva tipebi, aramed urTierTqmedebaSi myofi 

qvesistemebis Taviseburebani, kerZod sarkinigzo liandagi, 

gadasanacvlebeli punqtebi da sxv. risTvisac yuradRebis 

centrSi xvdeba evropis rkinigzebze moZravi satvirTo vagonebis 

savali nawilebi. mravalgzis konstatirebulia, rom evropis 

qveynebSi yvelaze metad gavrceleba moipoves urikebma, romelTac 

aqvT buqszeda resoruli Camokidebani. gansxvavebiT amerikis 

SeerTebuli Statebis rkinigzaze gavrcelebuli seriuli 

konstruqciis urikebisagan sadac xazgasmiT SeiZleba iTqvas, rom 

amerikis SeerTebul StatebSi moZrav satvirTo vagonebSi yvelaze 

didi gavrceleba moipoves urikebma centraluri resoruli 

CamokidebiT, egreT wodebulma _   samelementianma urikebma. 

ruseTisa da damoukidebel saxelmwifoTa Tanamegobrobis 

qveynebSi moZrav satvirTo vagonebze ZiriTadad gamoyenebulia 

aseve samelementiani orRerZiani urikebi modeli    18-100 

centraluri resoruli CamokidebiT. dawvrilebiTi ganxilvis 

obieqtad iTvlebian barberis (aSS) da 18-100 (ruseTi da dsT) 

orRerZiani urikebis konstruqciuli sqemebi da maTi 

urTierTSedareba. dgindeba aseve satvirTo vagonebis sabuqse 

kvanZebis konstruqciuli naklovanebani da isaxeba maTi Semdgomi 

ganviTarebis mimarTulebani. ukanasknel xanebSi gansakuTrebuli 

mniSvneloba eniWeba resorebzeda Zelze ganlagebuli 

saqusleebisa da srialebis konstruqciebs urikaSi. aRniSnuli 

faqtori iTvleba erT-erT gadamwyvet faqtorad urikebis 

Secvlis procesis ganxorcielebis dros vagonebis 

eqspluataciisas sxvadasxva konstruqciis (siganis) rkinigzebze. 

risTvisac aseve mniSvnelovania saerTaSoriso gadazidvebisaTvis 

gamoyenebuli urikebis variantebis SerCevis konceptualuri 

midgoma. ganisazRvreba adaptaciuri SesaZleblobebis amaRlebis 

aucilebloba maTi im vagonebis qveS gamoyenebisas, romlebic 

gamoiyenebian saerTaSoriso gadazidvebisaTvis. daskvnis saxiT 
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formulirebdeba ZiriTadi rekomendaciebi saerTaSoriso 

gadazidvebSi gamoyenebuli savali nawilebis Sesaxeb [ 33 ]. 

relsebisa da Tvlebis qimebis intensiuri gverdiTi 

cveTebis winaaRmdeg brZola ZiriTadSi daiwyo gasuli saukunis 

80-ian wlebSi. aRniSnuli problemis gamo eqspluataciidan iqna 

amoRebuli didi raodenobiT relsebi da savali nawilebis 

wyvilTvlebi. relsebis cveTebis paralelurad vagonebis savali 

nawilebis wyvilTvlebis Tvlebis qimebis cveTebma migviyvana 

satvirTo vagonebis mimdinare axsniTi SekeTebis raodenobriv 

gazrdasTan. Txeli qimis miReba aiZulebs rkinigzis am dargSi 

momuSave muSakebs eqspluataciidan moxsnan aRniSnuli defeqtis 

mqone wyvilTvlebi, vinaidan wyvilTvlebi iTvleba vagonebis 

erT-erT yvelaze sapasuxismgeblo kvanZad, romlis gamarTul 

muSaobazec umniSvnelovaneswilad aris damokidebuli rkinigzaze 

moZraobis usafrTxoeba. unda aRiniSnos, rom aRniSnuli 

problemis gamo xSiria erTi da igive vagonebis moxvedra 

mimdinare axsniT SekeTebaSi. gasuli saukunis 90-iani wlebidan 

rkinigzaze am metad mniSvnelovani problemis gadaWris mizniT 

daiwyes egreT wodebuli relsebis da Tvlebis qimebis 

lubrakacia anu dazeTva, rac cveTebis winaaRmdeg brZolis erT-

erTi ZiriTadi saSualebaa. Tumca lubrikaciis procesi teqnikur-

ekonomikuri TvalsazrisiT iTvleba naklebad efeqtur 

saSualebad, vinaidan relsebisa da Tvlebis qimebis dazeTva 

moiTxovs sakmaod ZviradRirebuli danadgarebis gamoyenebas. 

miuxedavad amisa ukanasknel xanebSi lubrikaciis teqnikur 

saSualebaTa raodenoba da aseve liandagisa da moZravi 

Semadgenlobis aRdgenis moculoba mainc gaizarda. yovelive 

zemoxsenebuli ki dakavSirebulia did fulad danaxarjebTan. 

relsebisa da Tvlebis qimebis lubrikacia iTvleba 

ZviradRirebul da arasakmarisad efeqtur saSualebad, amitom 

mecnierTa ZiriTadma aqcentebma gadainacvles am problemis sxva 

gziT mogvarebisaken da mividnen daskvnamde, rom cveTebis 

gamomwvevi mTavari kvanZi aris satvirTo vagonebis savali 
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nawilebi modeli 18-100, ris gamoc iwyeba intensiuri muSaoba 

aRniSnuli modelis savali nawilebis modernizaciisaTvis, 

risTvisc swarmoebs intensiuri saeqsperimento samuSaoebi da 

perioduli dakvirvebani cveTebis Semcirebis TvalsazrisiT      

[ 34 ]. 

dadgenilia, rom cveTebis ZiriTad wyaroebad iTvlebian 

Tvlebis qimebis relsebis TavebTan kontaqtis mimmarTveli 

Zalebi, gverdiTi Zalebi, CarCos Zalebi, wyvilTvlebis mier 

gadacemuli Zalebi “relsi-Spalis” meserze, Tvlebis qimebis 

relsebis Tavebze gaqanebis kuTxeebze, damuxruWebis dros iuzis 

(Casolvis) SemTxvevaSi warmoSobili Zalebi, inerciis Zalebi 

mrudSi da a.S. imisaTvis, rom sruli warmodgena viqonioT 

mimdinare procesebze, romlebic gansazRvraven relsebis da 

Tvlebis qimebis gverdiT cveTebs matarebelTa moZraobisas gzis 

mcire radiusian ubnebze (500 m. da naklebi) aucilebelia 

Catardes parametrebis urTierTSedarebis analizi 18-100 modelis 

urikasa da barbers Soris, romelic amerikaSi eqspluataciaSia 

daaxloebiT 80 wlis ganmavlobaSi. aRniSnuli tipis urikebis 

konstruqciulad didi arsebiTi gansxvaveba ara aqvT, xolo 

parametrebiT barberis maCveneblebi gacilebiT ukeTesia, vidre 

18-100 modelis. l.i. bartenevas azriT barbers axasiaTebs 

Semadgeneli kvanZebis didi SekavSirebuloba 18-100 modelTan 

SedarebiT da am urikis kvanZebis SekavSirebas (bmebs) miiCnevs 

arasakmarisad. aqedan gamomdinare urikis gverdiTi CarCoebis 

urTierTgaqaneba da Tvlebis relsebze gaqanebis kuTxeebi 18-100 

modelSi arsebiTad didia vidre barberis. Tu SevadarebT 

oficialurad dadgenil RreCoebs amerikul urikebTan SedarebiT 

5-6 jer aRemateba, rac amave sididiT zrdis Tvlebis relsebze 

gaqanebis kuTxes, Sesabamisad amdenjerve zrdis Tvlebis qimebis 

da relsebis gverdiT cveTebs. SevniSnavT, rom maqsimaluri 

RreCoebis faqtiuri jamebi buqsebis korpusebsa da sabuqse 

mimmarTvelebs Soris, romelic izomeba erTsa da imave 

wyvilTvalaSi aRwevs 64 mm-s, rac 10 jer ufro aWarbebs zomaTa 
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daSvebebs amerikul urikasTan SedarebiT. amave dros 18-100 

modelis urikis buqsis korpusis forma wyvilTvalas saSualebas 

aZlevs Semobrundes urikis gverdiTi CarCos mimarT 

winaaRmdegobis gareSe sakmarisad didi kuTxiT da SesaZlebelia 

man miaRwios 50-s, rac sagangaSoa cveTebis TvalsazrisiT. 

Tanamedrove barberis tipis urikebi gansxvavdebian aseve imiT, 

rom isini aRWurvilni arian drekadi an gorgolaWiani gverdiTi 

sayrdenebiT, romlebic uzrunvelyofen urikebis saimedo da 

msubuq mobrunebas Zaris mimarT; 18-100 modelSi ki srialebis 

cveTebi aRweven 12 mm-s, rasac mivyavarT urikis mier didi ZalTa 

momentebis gadalaxvis aucileblobamde imisaTvis, rom maRal 

siCqareebze mobrundes igi Zaris mimarT vagonis mrudSi 

Sesvlisas da moZraobisas gzis uswormasworo ubnebze [ 35 ]. 

rkinigzis transportze moZraobis usafrTxoebis da misi 

efeqtiani muSaobis uzrunvelyofis problematuri sakiTxebi 

mniSvnelovnad arian damokidebulni savagono da saliandago 

meurneobis teqnikur saSualebaTa mdgomareobaze. eqspluataciaSi 

praqtikam da 18-100 modelis urikebis mqone satvirTo vagonebis 

mravalricxovanma kompleqsurma gamocdebma aCvena am modelis 

urikebis arsebiTi naklovanebani. rogorc profesori m.f. verigo 

aRniSnavs 18-100 modelis urika warmoadgens amerikis rkinigzaze 

gavrcelebuli barberis tipis urikebis gauaresebul variants. 18-

100 modelis saval nawilSi centralur resorul CamokidebaSi 

gamoyenebul rxevebis friqciul STanmTqmelebSi gamoyenebuli 

solebis daxrili zedapirebis daxris kuTxeebi 550-dan 

Semcirebulia 450-mde, ramac migviyvana gverdiTi CarCoebis 

grZivad urTierTgadanacvlebis (gaqanebis) winaaRmdegobis 

Zalebis Semcirebamde, e.i. urikis SekavSirebulobis Semcirebamde, 

amave dros arsebiTad Secvlilia buqsebis korpusebis gverdiT 

CarCoebTan SeerTebis konstruqcia, aseve gaizarda maTi 

moZraobis saSuleba CarCoebis mimarT da wyvilTvlebis 

mobrunebis SesaZlebloba sakmarisad didi kuTxiT gverdiTi 

CarCoebis mimarT, rac uaryofiTad moqmedebs vagonis relsebze 
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mdgradobaze. cnobilia, rom grZivi da ganivi RreCoebi sabuqse 

RiobebSi gverdiT CarCosa da buqsis korpuss Soris Sesabamisad 

15 da 13 mm-dea dasaSvebi. amerikul urikebze grZivi RreCo 

dasaSvebia mxolod 2 mm. mravalricxovanma eqsperimentebma 

aCvenes, rom 18-100 modelis urikaSi RerZebis gadaxra Tvlebis 

relsebze gaqanebis kuTxiT 1-dan 50-mde 62 ÷ -jer amcirebs 

Tvlebis qimebis kontaqtis “laqebis” farTobs relsebTan da 

Sesabamisad amdenjerve zrdis sakontaqto Zabvebs kontaqtirebis 

adgilebSi. rac amcirebs daRlilobiTi simtkicis maragis 

koeficients da mivyavarT “Tvali-relsi” sistemis elementebis 

cveTebamde [ 36 ]. 

satvirTo vagonebis 18-100 modelis savali nawilebi 

aRWurvilni arian calmxrivi damuxruWebis mqone xundebiani 

muxruWebiT, rodesac xundebis dawola Tvlebis fersoebis 

gorvis zedapirebze ganxorcielebulia Siga mxridan. berketuli 

saxsruli samuxruWe gadacemebi muSaoben didi dinamikuri 

datvirTvebis qveS, ris gamoc saxsrul SeerTebebSi adgili aqvs 

RreCos sididis gazrdas, es ki Tavis mxriv uaryofiT gavlenas 

axdens aramarto saval nawilebze, aramed vagonis 

konstruqciazec da dakavSirebulia Tvlebis gorvis zedapirebis 

araTanabar cveTebTan. samuxruWe berketuli gadacema isea 

SerCeuli misi geometriuli rgolebis zomebis mixedviT, rom 

samuxruWe cilindridan ganviTarebuli dawolis Zala gazrdili 

mniSvnelobiT gadaecema samuxruWe xundebs, romlebic 

damagrebulia sistemis bolo Semsrulebel kvanZis erT-erT 

saxsrul SeerTebaSi, aq ukve adgili aqvs gazrdil xaxuns 

SeerTebis Siga da gare elementebs Soris izrdeba dinamikuri 

datvirTvebi, razec gavlenas axdens Tvlis dartymis Zalac 

relsebis pirapirebSi. yovelive aRniSnulis gamo damuxruWebis 

Semsrulebeli meqanizmis dinamikuri modelis agebis dros 

gaTvaliswinebul unda iyos aramarto gadacemis berketebis 

geometriuli parametrebi, masebi da amave dros xundis masac, 

aramed liandagis pirapirebSi Tvlis dartymis Zalis sididec. 
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dinamikuri modelis damuSavebis dros mxedvelobaSi unda iyos 

miRebuli xaxunis Zalebis mniSvneloba saxsruli SeerTebebis 

Siga da gare elementebis zedapirebs Soris, rac Tavis mxriv 

gulisxmobs mSrali an sveli xaxunis arsebobas. am xaxunis 

daxasiaTebisaTvis unda Semotanil iqnes Sesabamisi dinamikuri 

parametrebi da kvlevis maTematikuri aparati. rogorc aRiniSna, 

samuxruWe berketuli sistemis saxsrul SeerTebebSi dinamikuri 

parametrebis cvlilebaze gavlenas axdens Tvlis dartymis Zala 

liandagis arsebul pirapirebSi. aqedan gamomdinare aucilebelia 

sistemis dinamikuri modelis Seqmnisas gaTvaliswinebul iqnes, 

rogorc vagonis moZraobis siCqaris Sesabamisi dartymis Zala 

pirapirebis gavlisas, aseve liandagis geometriuli uTanabrobani 

da relsis standartuli sigrZe. unda ganzogaddes Tvlis 

pirapirebSi dartymis sixSire matareblis moZraobis siCqarisa da 

drois mixedviT. yovelive es unda Sevides sistemis 

Semsrulebeli kvanZis moZraobis diferencialuri gantolebebis 

formulebSi ganzogadoebuli Zalis erT-erTi damatebiTi 

parametris saxiT. ra Tqma unda, ganzogadoebuli Zala Seicavs 

yvela im dinamikuri faqtoris maTematikur asaxvas, romelic 

samuxruWe sistemaze imoqmedebs liandagis sxva geometriuli an 

kanonzomieri uTanabrobis SemTxvevaSi, magram am faqtorebisgan 

yvelaze mniSvnelovans warmoadgens sistemaze dinamikuri 

zemoqmedebis sididis mixedviT Tvlis relsis pirapirebze 

dartymis Zala, amitom kvlevis maTematikuri modeli unda 

Seicavdes am Zalis amsaxvel mniSvnelobebs. “Tvali-relsi” 

sistemis dinamikaze, rogorc zemoaRniSnulidan Cans 

mniSvnelovan gavlenas axdens berketuli gadacemis gamarTuloba 

da swori regulireba, amitom aucilebelia calmxrivi 

damuxruWebis berketul samuxruWe gadacemaSi gaTvaliswinebul 

iqnes gadacemis Semadgeneli rgolebis drekadoba, ganisazRvros 

yvela dinamikuri parametrebi, romlebic xels Seuwyoben 

saproeqto gaangariSebas optimaluri masalebis SerCevis mizniT, 

aseve aucilebelia xaxunis gaTvaliswineba kinematikur 
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wyvilebSi, da daculi iqnes nominaluri RreCoebi da 

kinematikuri sizusteebi, yovelive aRniSnuli udavod imsaxurebs 

Semdgom seriozul mecnierul kvlevebs [ 37 ], [ 38 ]. [ 39 ], [ 40 ],  

[ 41 ], [ 42 ], [ 43 ], [ 44 ], [ 45 ]. 

“vagoni-liandagi”, warmoadgens erTian meqanikur sistemas 

sadac Camoyalibulia ra sistemis kvlevis mizani da amocanebi 

ganisazRvreba vagonze moqmedi Zalebi, xisti elementebis 

dinamikuri maxasiaTeblebi, saisro gadamyvanebis da jvaredinebis 

gavlena vagonis dinamikaze, vagonisa da liandagis rxevaTa 

aRZvris pirobebi, Tvlisa da relsis urTierTqmedebis dinamikuri 

Zalebi da maTi urTierTqmedebis dinamikuri datvirTvebi 

liandagis geometriis gaTvaliswinebiT, sadac mniSvnelovania 

liandagis wriul mrudebSi aRZruli urTierTqmedebis 

dinamikuri Zalebi. “vagoni-liandagis” dinamikuri sistemis 

mdgradoba iTvaliswinebs mTel rig pirobebs raTa Tavidan iqnes 

acilebuli relsze Tvlis asvla, liandagis mrude ubanSi 

moZraobisas misi gadayiraveba da sxv. gansakuTrebul 

mniSvnelobas iZens dinamikuri datvirTvebiT aRZruli vagonis 

rxevebis diferencialuri gantolebebis amoxsnis meTodebi, 

dinamikurad datvirTuli vagonebis sakuTari rxevebis 

diferencialuri gantolebebis analizi da amonaxsnebi, vagonis 

dinamikuri datvirTvebiT aRZruli iZulebiTi rxevebis 

diferencialuri gantolebebis analizi da dinamikurad 

datvirTuli “borbali-relsis” sistemis vagonis RreCoian 

meqanikur gadacemaTa rxevebis diferencialuri gantolebebis 

analizi moZraobis usafrTxoebis TvalsazrisiT. aseve Tvali-

relsi sistemis mdgradobisaTvis uaRresad mniSvnelovania 

vibraciuli movlenebis gaTvaliswineba [ 46 ], [ 47 ], [ 48 ], [ 49 ]. 

gadasabmeli da samuxruWe mowyobilobebi iTvlebian 

SemadgenlobaTa gansakuTrebulad sapasuxismgeblo kvanZebad, 

romlebic mniSvnelovan rols asruleben moZravi Semadgenlobis 

da liandagis urTierTqmedebis erTian dinamikur sistemaSi da 

udidesi roli eniWebaT usafrTxoebis TvalsazrisiT. yuradRebas 
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imsaxurebs maTi genezisis anu warmoSobis kvleva, risTvisac 

ganixileba amerikis SeerTebuli Statebis, iaponiis, CineTis 

saxalxo respublikis gadasabmel mowyobilobaTa genezisi, 

ruseTis moZrav Semadgenlobebze gamoyenebuli avtogadasabmeli 

mowyobilobebis ganviTarebis procesi, asve evropis qveynebis 

moZrav Semadgenlobebze gamoyenebuli avtogadasabmeli 

mowyobilobebis evoluciuri ganviTarebis etapebi da aseve 

vagonebis gadasabmel mowyobilobaTa situaciuri adaptacia. 

Sesabamisad analogiurad umniSvnelovanes yuradRebas imsaxurebs 

damoukidebel saxelmwifoTa Tanamegobrobis qveynebSi 

sarkinigzo moZrav Semadgenlobebze gamoyenebuli samuxruWe 

mowyobilobebi, evropis qveynebis moZrav Semadgenlobebze 

gamoyenebuli samuxruWe mowyobilobebis da sistemebis evolucia 

da amerikis SeerTebuli Statebis satvirTo moZrav 

Semadgenlobebze gamoyenebuli samuxruWe mowyobilobebi. 

aRniSnuli kvanZebi Seuferxeblad unda asrulebdnen weliwadis 

nebismier dros nebismier meteorologiur pirobebSi maT mimarT 

wayenebul moTxovnebs da imyofebodnen mudmivad gamarTul 

mdgomareobaSi, vinaidan maTze modis SemkumSavi, gamWimavi, 

samuxruWe da inerciis Zalebi, romlebic vagonis eqspluataciis 

procesSi gansakuTrebul rols asruleben liandagze maTi 

mdgradobis TvalsazrisiT [ 50 ], [ 51 ]. 

vagonis saxsruli berketuli samuxruWe gadacema muSaobs 

didi dinamikuri datvirTvebis qveS, ris gamoc saxsrul 

SeerTebebSi adgili aqvs RreCos gazrdas, rac Tavis mxriv, 

uaryofiTad moqmedebs saval nawilebze. vagonis saxsruli 

berketuli samuxruWe gadacema warmoadgens brtyel meqanizms, 

romlis saxsrul SeerTebebSi RreCos daniSnulebaa uzrunvelyos 

berketuli gadacemis rgolebis akreba. es SeerTebani qmnis 

kinematikur wyvilebs, romlebSic RreCoebis arsebobisas 

garTulebulia sistemis moZraobis analizi, vinaidan am dros 

erT an ramodenime kinematikur wyvilSi erTdroulad warmoiSoba 

erTi an ori damatebiTi Tavisuflebis xarisxi. liandagis 
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garkveul ubanze vagonebis moZraobisas RreCoian saxsrovan 

SeerTebebSi SeiZleba xorcieldebodes kontaqturi, wyvetis an 

wyveta-kontaqturi moZraobani. berketul saxsrul SeerTebebSi 

kontaqtisa da wyvetis mdgomareobebis morigeobiTi 

cvalebadobisas, swarmoebs mravaljeradi dartymebi am 

SeerTebebis Siga da gare elementebs Soris. ris gamoc dartymas 

Tan axlavs wyveta an kontaqti, izrdeba xaxuni elementebis 

zedapirebs Soris, rac Tavis mxriv, iwvevs RreCos sididis 

gazrdas. yovelive amas mivyavarT berketuli samuxruWe gadacemis 

muSaobisunarianobis garkveulwilad dakargvamde, muSa ciklSi 

safexurebrivi mtyunebebis gamo. 

moZrav SemadgenlobaTa samuxruWe mowyobilobebis 

srulyofis nebismieri RonisZieba mimarTulia misi saimedoobis 

da xangamZleobis gazrdis, momsaxurebisa da remontis pirobebis 

optimizaciis da matarebelTa maRali siCqariT moZraobis 

usafrTxoebisaTvis. RreCos sididis moZraobis usafrTxoebaze 

gavlenis optimizaciis amocanis gadawyvetisaTvis aucilebelia 

dadgindes: 

- matareblis samuxruWe manZili, romelic ZiriTadad 

damokidebulia moZraobis siCqareze, xundis Tvalze 

moWeris Zalasa da gzis profilze; 

- moZraobis dasaSvebi sawyisi siCqare, rodesac cnobilia 

samuxruWe saSualebebi, qanobi da dadgenilia samuxruWe 

manZili, siCqare samuxruWe manZilis sxvadasxva wertilSi 

an siCqare droze damokidebulebiT; 

- aucilebeli saangariSo koeficientebi mocemuli 

maqsimaluri siCqaris, samuxruWe manZilis da qanobis 

dros. miviCnevT, rom matareblis masa Tavmoyrilia erT 

wertilSi, romelzedac modebulia samuxruWe Zala da 

tolia moZravi Semadgenlobis yvela erTeulebis 

samuxruWe ZalTa jamisa. 

SeiZleba davaskvnaT, rom saxsrul SeerTebebSi RreCos 

sididis gazrda mniSvnelovnad zrdis samuxruWe manZils, rac 
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moZraobis usafrTxoebaze axdens mniSvnelovan gavlenas [ 52 ],    

[ 53 ], [ 54 ].   

Tvali-relsi sistemis urTierTqmedeba dakavSirebulia 

mraval problemasTan, romelTagan gansakuTrebuli yuradReba 

eTmoba Tvlebis profilis sistemas da am procesSi strategiis 

SerCevas. gadamwyvet faqtorad iTvleba ama Tu im strategiis 

Sesabamisoba realurad arsebul pirobebTan. 

urTierTSedarebisTvis yuradRebas iqcevs sami avstraliuri 

sarkinigzo sistemis gamocdilebaTa mokle istoriuli 

aRweriloba, sadac naCvenebia moRvaweobaTa zogierTi 

mimarTulebani, romelnic SeiZleba sasargeblo iyvnen sarkinigzo 

kompania-operatorebisTvis gamocdilebaTa gaTvaliswinebis 

TvalsazrisiT [ 55 ]. 

mniSvnelovan yuradRebas iqcevs ZiriTadi mimarTulebani 

da damuSavebani, romlebic Catarebula rkinigzebze, rac 

dakavSirebulia liandagisa da moravi Semadgenlobis 

urTierTqmedebasTan. gansakuTrebiT dawvrilebiT gaSuqebas 

iTxovs yvela is sakiTxebi, romlebic exebian matarebelTa 

zRvruli dasaSvebi siCqaris dadgenas, liandagisa da moZrav 

SemadgenlobaTa urikebis Senaxvis normativebs, moZravi 

Semadgenlobis serTificirebul gamocdas, Tvlebis qimebisa  da 

relsebis Tavebis muSa waxnagebis cveTebs [ 56 ]. 

gamsxvilebuli satvirTo erTeulebis Sereuli 

gadazidvebisas gaanalizebas moiTxovs satransporto 

kompleqsebis ZiriTadi elementebi, ufro dawvrilebiT ki 

aucilebelia sarkinigzo moZrav SemadgenlobaTa konstruqciuli 

Taviseburebebis gamokvleva, romlebic moZraoben damoukidebel 

saxelmwifoTa Tanamegobrobis, litvis, latviis, estoneTis, 

saqarTvelos, evropis sxva qveynebis, CineTis, amerikis 

SeerTebuli Statebis da kanadis rkinigzebze. sabuTdeba, rom 

saerTaSoriso vaWrobis efeqturi ganviTarebisaTvis aucilebelia 

satransporto momsaxurebaTa teqnologiis reorganizacia 

sistemuri midgomis safuZvelze, romelnic dakavSirebulia 
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sarkinigzo transportis situaciur adaptaciasTan. amitom 

mniSvnelovania vagonebis kvanZebis konstruqciuli sqemebis 

gabarituli SezRudvebis Sefaseba, ekipaJebis saerTaSoriso 

gadazidvebTan variantebis generacia da moZrav SemadgenlobaTa 

modernizebuli tipebis saangariSo eqsperimentaluri 

Sepirispireba. vagonebis situaciuri adaptaciis safuZvelze 

gamokvleulia gadakeTebuli cisternebis, konteinerebis 

gadasazidi modernizebuli baqnebis da gadaxsnadi Zarebiani 

fletebis, aseve gamsxvilebuli satvirTo erTeulebis or da 

samsafexuriani gadazidvebisaTvis gamoyenebuli satransporto 

erTeulebis maxasiaTeblebi [ 57 ], [ 58 ], [ 59 ]. 

rkinigzis mcireradiusian mrudebSi gare relsis Warbi 

SemaRlebis pirobebSi moZravi Semadgenlobidan gare da Siga 

relsebze gadacemuli datvirTvebi did gavlenas axdens Tvlis 

qimebisa da relsis Tavebis gverdiTi cveTebis intensiurobaze 

matareblebis moZraobis usafrTxoebis TvalsazrisiT. 

sauReltexilo ubnebis mcireradiusian mrudebSi mimdinareobs 

gare sarelso Zafis intensiuri gverdiTi cveTa. rogorc 

Catarebuli analizi gvaCvenebs relsebma, romlebmac liandagSi 

unda imuSaon 8-10 weli, cveTis intensiurobis gamo 2-3 weliwadSi 

Sesacvleli xdeba. Ee.i. relsebis samsaxuris vada mcirdeba 

daaxloebiT 3,5-4-jer. Tvlis qimebisa da relsis gverdiTi cveTis 

formirebaSi ZiriTad gavlenas axdens relsis Tavis gverdiT 

waxnagze mibjenili Tvlis qimebis gardauvali wriuli sriali 

orwertilovani kontaqtirebisas da Tvlis grZivi sriali 

relsze, ganpirobebuli mrudSi Siga da gare sarelso Zafebis 

sigrZeTa sxvaobiT. gare relsis Warbi SemaRlebisas Tvlebis 

gardauvali grZivi sriali maTi RerZze xistad Camocmis gamo 

xdeba mrudis gare sarelso Zafze. ramdenadac Tvlis qimebis 

umravlesoba mibjenilia gare sarelso Zafze, qimebis grZivi 

sriali relsis gverdiT waxnagze xdeba wriul srialTan erTad. 

gaangariSebis Sedegebi gvaCvenebs, rom urikis Tvlebidan Siga da 

gare relsebze gadacemuli datvirTvebis sxvaobis procentuli 
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mniSvnelobebi aRwevs 70%-mde. Ggare relsis Warbi SemaRlebisas 

moZravi Semadgenlobis Zaris ayiravebis gamo Siga srialebidan 

mrudis Siga Zafze moZrav Tvlebs gadaecemaT meti datvirTva. 

amitom Siga Tvlebis winaRoba srialisadmi (buqsaoba) gacilebiT 

metia, vidre gare Tvlebis winaRoba grZivi srialis (iuzi) 

mimarT. Tvlebis gardauvali grZivi sriali xdeba im sarelso 

Zafze, romlis mimarTac srialisadmi winaRoba naklebia. es 

faqtori ki ganapirobebs Tvlis qimebisa da relsebis gverdiTi 

cveTis intensiurobis zrdas. daskvnis saxiT SeiZleba iTqvas, 

rom arasakmarisad SemaRlebul mrudebSi matareblis Cavardna 

praqtikulad ar xdeba, vinaidan vagonis Zaris gare Zafis mxares 

srialebze ayiravebis gamo gare Tvlebi 30-70%-iT ufro metad 

awveba relsebs vidre Siga Tvlebi. es ki xels uSlis qimis 

acocebas gare relsis Tavze da Tvlebis gardauvali grZivi 

sriali gare sarelso Zafidan gadaerTveba Siga sarelso Zafze 

(buqsaoba), amitom aseT mrudebSi ufro metad cvdeba Siga relsis 

Tavi da mniSvnelovnad klebulobs Tvlis qimebis da gare 

relsis gverdiTi cveTis intensiuroba [ 60 ], [ 61 ], [ 62 ], [ 63 ]. 

iseTi rkinigzebis saeqspluatacio moRvaweobis 

ekonomikuri aspeqtebi, sadac xorcieldeba mZimewoniani 

matareblebis moZraoba ukanaskneli wlebis  ganmavlobaSi 

warmoadgens mniSvnelovans, romelic gamomdinareobs Tvali-

relsi sistemis urTierTqmedebidan. zogierTi sargebloba, 

romlebic SeiZleba miviRoT am problemaTa gadawyvetiT da maTi 

Tanmdevi arasasiamovno movlenebis  aRmofxvriT, isini 

gamoyenebul iqna uSualod maTi mniSvnelobis sailustraciod 

rkinigzaze mZimewoniani matareblebis moZraobis konteqstSi      

[ 64 ]. 

sayuradReboa resorul CamokidebaTa konstruqciis 

gavlena moZravi Semadgenlobis mrudSi Caweris maxasiaTeblebze 

Tvalsa da relss Soris urTierTqmedebis procesi. kvlevis 

obieqtia kontaqtis da im Zalis meqanika, romelic moqmedebs 

Tvalsa da relss Soris, risTvisac dasaxulia Tvlisa da 
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relsis profilebis damuSavebis mimarTulebani Tvali-relsi 

sistemaSi moqmedi da moZravi Semadgenlobis mrudSi Caweris 

maxasiaTeblebis optimizirebis miznebiT. rac saSualebas iZleva 

ganisazRvros midgoma relsebisa da Tvlebis mimdinare Senaxvis 

organizaciis Sesaxeb, aseve miTiTebul iqnes misi Semdgomi 

ganviTarebis perspeqtivebi [ 65 ].  

rkinigzaze matarebeli-gza urTierTqmedebis sistemaSi 

mniSvnelovania SemTxveviT vibraciaTa kvlevebis Sedegebis 

Teoriuli dadasturebebi. ris gamoc ganixileba gzisa da 

moZravi Semadgenlobis, rogorc erTiani meqanikuri sistemis 

kombinirebuli statistikuri vibraciebi kvlevis analitikuri 

meTodis gamoyenebiT  [ 66 ]. 

Tvali-relsi sistemaSi Tvlebisa da relsebis 

urTierTqmedebaTa Sesaswavlad da sxvadasxva faqtorebis 

gavlenis Sesafaseblad Tvlebis cveTebze da vagonebis 

dinamikaze damuSavebul iqna modificirebuli maTematikuri 

modeli. damoukidebel saxelmwifoTa Tanamegobrobis da sxva 

qveynebis rkinigzebze moZravi vagonebis savali nawilebis 

Tvlebis profilebis kvlevam daadastura vagonebis Tvlebis 

profilis didi gavlena Tvali-relsis sakontaqto wyvilis 

cveTaze. saWiroeba moiTxovs damuSavebul iqnes 

farToliandagian rkinigzaze moZravi vagonebisaTvis axali 

standartis profilis damuSaveba. kompiuteruli modelirebis 

gamoyenebiT damuSavda savagono Tvlebis ori axali profili da 

aseve Sesrulda maTi efeqtianobis Teoriuli prognozi. 

Catarebuli iqna saeqspluatacio gamocdebi 160 Tvalze 

SemoTavazebuli profiliT samarSruto matareblebis vagonebze, 

romelTa meSveobiTac gadaizideboda wiaRiseuli. 76 aTasi 

kilometris garbenis Semdeg maTma cveTam Seadgina 2 jer 

naklebi, vidre Cveulebrivi eqspluataciisas igive pirobebSi     

[ 67 ].  

zogierTi kvlevebis rezultatebi, romlebic Catarebulia 

sruliad ruseTis rkinigzis transportis samecniero-kvleviT 
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institutSi Tvlis profilis mdgomareobis gavlenis 

SefasebisaTvis sarkinigzo moZravi Semadgenlobis dinamikaze da 

Tvlis cveTis xasiaTze iqcevs gansakuTrebul yuradRebas. 

kvlevebis ori etapi moicavs informaciis Sekrebas Tvlebis 

profilebis da relsebis mdgomareobis Sesaxeb eqspluataciaSi; 

algoriTmebisa da programebis damuSaveba Tvlebis profilebis 

da relsebis gavlenis gamokvlevisaTvis moZravi Semadgenlobis 

dinamikaze da kontaqtis zedapiris cveTebis xasiaTs; aseve 

Sedegebi satvirTo vagonebis Tvlis profilebis da relsebis 

gazomvebis Sesaxeb, romlebic warmodgenilia Tvlebis 

profilebis da relsebis gaSualedebuli saxiT maTi cveTebis 

xarisxze damokidebulebiT. Teoriuli nawili moicavs 

gaangariSebaTa meTodikas da rezultatebs Tvlebis profilebis 

da relsebis Tavebis kontaqtis zonebis aRmosaCenad da maT 

damokidebulebas sarelso gzis geometriul parametrebze, 

romlebic yvelaze did gavlenas axdenen moZravi Semadgenlobis 

dinamikaze. Sesrulebulia Tvlis SerCeuli profilebis gavlena 

moZravi Semadgenlobis dinamikaze da Tvlebis cveTebis xasiaTze. 

Sedegebis safuZvelze SerCeul iqna Tvlis profilebi 

saeqspluatacio gamocdebisaTvis [ 68 ]. 

Teoriuli kvlevebisa da saeqspluatacio gamocdebis 

Sedegebis mixedviT cveTis kriteriumad miRebulia xaxunis ZalTa 

muSaobis Tvlis qimi-relsis kontaqtis zonaSi gavlil manZilTan 

Sefardeba. Seswavlil iqna sxvadasxva faqtorebis gavlena 

moZraobis ramodenime reJimisaTvis liandagis sxvadasxva 

radiusis mrudebSi sxvadasxva siCqariT. am faqtorebs Soris aris 

– urikis konstruqcia, vagonis tipi, Tvlis profili (sul 

ganxilul iqna cxra profili, maT Soris damoukidebel 

saxelmwifoTa Tanamegobrobis, didi britaneTis, germaniis, S1002  

tipis SexamebiT Р 65 da МСЖД-60 tipis relsebTan), xaxuni Tvlis 

qimsa da relss Soris, centralur satabike kvanZSi da solebSi, 

savali nawilebis yvelaze mniSvnelovani parametrebis gadaxra 

mniSvnelobebidan, romlebic dasaSvebia sadepoo remontis Semdeg, 
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gzis mrudi ubnebis mdgomareoba. gamocdebis Sedegebma 

daadastura siswore rogorc modelis, aseve daskvnebis, 

romlebic exeba vagonebis konstruqciis, savali nawilebis da 

gzis mdgomareobis gavlenas Tvlebisa da relsebis cveTebze     

[ 69 ]. 

mniSvnelovania faqtorebi, romlebic gansazRvraven 

Tvali-relsi sistemis tribologiur parametrebs. amitom 

formulirdeba moTxovnebi lokaluri fizikuri reJimebis mimarT 

tribodinamikuri modelebis sakmarisi adeqvaturobis misaRwevad. 

tribologiuri faqtorebi Seiswavleba rogorc maTematikuri 

aseve fizikuri modelebis daxmarebiT. wyvilTvlebis gaelvebadi 

mbrunavi RerZebis im mdgomareobebis da momentebis gavlenis 

kvlevisaTvis, romlebic warmoiSvebian Tvlebis qimebis 

sakontaqto zedapirebis winmswrebi gadaadgilebebiT 

parametrebze, romlebic gansazRvraven Tvlebis qimebis da 

relsebis Tavebis Siga waxnagebis cveTebs, gamoyenebulia 

ramodenime kvazistatikuri modeli. gansakuTrebul yuradRebas 

iqcevs samelementiani urikis konstruqciis gavlena Tvlebis 

qimebis da relsebis Tavebis muSa waxnagebis cveTebis procesze. 

laboratoriuli gamocdebis Catarebisas gansazRvrul iqna 

cveTis oTxi reJimi, romelic klasificirebulni arian saSualo, 

mkacri, mZime da avariul kategoriebad. gansazRvrul iqna 

cveTebis reJimebs Soris zRvrebi. laboratoriuli kvlevebis 

Sedegebis safuZvelze gamovlenilia cveTebis kanonzomierebani, 

romelic SemoTavazebulia gamoyenebisaTvis Tvali-relsi 

sistemaSi urTierTqmedebaTa dinamikuri modelirebis dros [ 70 ]. 

satvirTo vagonis Zaris kavSiri urikebTan xorcieldeba 

centraluri kvanZis qusli-saqusle-s kvanZiT. moZraobis dros 

vagonis Zaris gadayiravebis Tavidan acilebis mizniT urikebs da 

Zaras TiToeul mxares aqvT gverdiTi sayrdenebi srialebis 

saxiT, romlebic RreCos SerCevisas izeTebian. satvirTo vagonis 

aSenebisa da remontis dros qusli-saqusles kvanZis moxaxune 

zedapirebi iseve, rogorc srialebi izeTebian, Tumca mcire 
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garbenis Semdeg Zaris gadaxrisas saqusleze an srialebze 

Cawevisas dayrdnobis kvanZis Ria konstruqciis gamo 

konstruqciis zonebidan TandaTanobiT gamoidevneba sazeTi 

masala, xolo urTierTqmedeba Sexebis zedapirebs Soris iZens 

mSrali xaxunis xasiaTs. amas mivyavarT moxaxune zedapirebis 

cveTebamde da srialebs Soris jamuri RreCos sididis 

cvlilebamde. gamokvleul iqna qusli-saqusle-s kvanZis da 

srialebs Soris RreCos sididis triboteqnikuri mdgomareobis 

gavlena urikis Zarisadmi mobrunebis winaaRmdegobis momentze da 

miRebulma Sedegma aCvena Semdegi: gaxsnili srialebisas urikis 

mobrunebis kuTxis gazrdiT Zaris mimarT winaaRmdegobis momenti 

icvleba umniSvnelod, Zaris gadaxrisas an Cawevisas srialebze 

winaaRmdegobis momenti mniSvnelovnad izrdeba; qusli-saqusle-s 

kvanZis moxaxune zedapirebis gaucximovnebas da cveTas mivyavarT 

winaaRmdegobis momentis gazrdamde, xolo masSi sazeTi masalis 

arseboba ganapirobebs mobrunebis winaaRmdegobis momentis 

Semcirebas; RreCoebis Semcireba srialebSi xels uwyobs 

winaaRmdegobis momentis zrdas; Caketili srialebis SemTxvevaSi 

da quslis ukiduresi dayrdnobisas saqusleze mcirdeba cveTis 

xarisxis gavlena saquslis zonaSi da masSi zeTis arseboba aseve 

dadebiTad moqmedebs jamuri winaaRmdegobis momentis 

cvlilebaze, vinaidan Zaris dajdomisas srialebze vertikaluri 

datvirTva gadanawildeba saquslidan srialebze da adgili aqvs 

winaaRmdegobis momentis SeZenas srialebSi da masze modis 

mTlianad mobrunebis winaaRmdegobis momentis daZlevis 

garkveuli wili; vagonebs, romelTac xangrZlivi periodis gamo 

mouwiaT dgoma mocdenaSi, zeTis arasakmarisobis SemTxvevaSi 

qusli-saqusles sistemuri winaaRmdegobis momenti izrdeba.Aaseve 

Catarebuli kvlevebi aCveneben, rom satvirTo vagonebis 

saeqspluatacio parkis 18-100 modelis urikis modernizacia 

moZraobis usafrTxoebis amaRlebis mizniT da aseve Tvlebis 

qimebis cveTebis Semcirebis mizniT mizanSewonilia 

gaTvaliswinebul iqnes Semdegi: urikis SekavSirebebis gazrda 
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mTlianobaSi, gzis swor horizontalur ubanze zigzaguri 

moZraobis mdgradobis gazrdis mizniT da aseve CarCos Zalebis 

zrdis donis Semcireba gare sarelso Zafze gzis swor ubanze; 

ar unda gamovides remontidan vagonebi, romelTac aqvT 

srialebSi naTelebi. amitom umjobesia RreCoebi TiToeul mxares 

iyos toli (simetriulad), rac Seamcirebs urikis mobrunebis 

kuTxeebis winaaRmdegobas Zaris mimarT da horizontaluri ganivi 

datvirTvebis uTanabrobis ganawilebas sarelso Zafebze vagonis 

datvirTul mdgomareobaSi moZraobisas liandagis mrud ubnebSi    

[ 71 ].   

satvirTo vagonebze Catarebulma gamocdebma saSualeba 

mogvca miRebul iqnes dazustebuli monacemebi urikebis 

intensiuri zigzaguri moZraobis Sesaxeb, rodesac xorcieldeba 

carieli vagonebis moZraoba. Catarebulma eqsperimentalurma 

kvlevebma, rimelic exeba carieli naxevarvagonebis dinamikis 

kvlevebs, saSualeba mogvca gairkves kiTxva, ratom xdeba, rom 

axali vagoni, romelsac pirvelsawyisad ar aqvs gadaxrebi 

urikebis intensiuri zigzaguri moZraobis mimarT, iZens am 

Tvisebas eqspluataciis procesSi. gamocdebis obieqtebad aRebul 

iqna oTRerZiani naxevarvagonebi da 18-100 modelis urikebi. 

dinamikuri gamocdebis pirvel ciklSi naxevarvagonis qveS 

ganlagebul 18-100 modelis urikaze ganlagda wyvilTvlebi, 

romelTac hqondaT qimis sisqe 33 mm, cveTa gorvis wreze nulis 

toli, Tvlebis diametric 949-950 mm-is sazRvrebSi. moZraobisas 

50-120 km/sT, rogorc upirapiro aseve pirapirebian gzaze swor da 

mrud ubnebze ar iqna daregistrirebuli mimoqneviTi avtorxevebi. 

mTlianobaSi Sesrulebuli carieli vagonebis dinamikuri 

gamocdebi, romlebic axlad warmoebulia da aqvT seriuli 

urikebi 18-100 dgindeba, rom moZraoba mdgradia 120 km/sT-mde 

diapazonSi mxolod im SemTxvevaSi, Tu wyvilTvlebi 

SemoCarxulia specialuri standartis profiliT, xolo vagonis 

garbena umniSvneloa. vagonis garbenis Semdeg eqspluataciaSi 

daaxloebiT 20 aTasi kilometri Tvlebis profilebi mimuSavdeba 
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relsebTan, rasac uciloblad mivyavarT mdgradobis dakargvamde 

da warmoiSveba intensiuri zigzaguri moZraoba, rodesac siCqare 

aWarbebs 70 km/sT-s. vagonis garbenis zrdiT urikebis es 

naklovaneba SenarCundeba [ 72 ].  

axali Taobis vagonebisaTvis, romelTa RerZze mosuli 

datvirTvac gazrdilia 25 t.Z.-mde gamoTvlil iqna teqnikuri 

maCveneblebi. RerZze mosuli datvirTvis gazrdam da Sesabamisad 

vagonis tvirTamweobis gazrdam aamaRla axali vagonebis 

mwarmoebluroba 5-10%-iT. aseTi vagonebis eqspluatacia, 

romelTac perspeqtiul naxevarvagonebs uwodeben da 

damuSavebulia uralis vagonmSenebel qarxanaSi modelebi 12-196 

da 12-197 saSualebas iZlevian Semcirdes mimdinare danaxarjebi 

tvirTebis gadazidvebze 10-20%-iT, am moTxovnaTa 

realizaciisaTvis damuSavebul iqna 18-194-1 modelis urika, 

romelsac gaumjobesebuli aqvs resoruli Camokidebani, aseve 

axleburad aris realizebuli wyvilTvlebis kavSiri CarCosTan 

(uretanuli saadebi) da gamoyenebulia axali sriala-dempferi. 

aseve damuSavebulia 26.B502 da 26.B503 modelis urikebi ZiriTadi 

elementebiT (gverdiTi CarCo da resorebzeda Zeli) SeduRebuli 

da Camosxmuli konstruqciis. Mromlis gansxvavebad iTvleba 

drekadi kavSiri CarCosi buqsebTan, srialebis axali 

konstruqcia, adapteri sabuqse RiobSi, romelic datvirTvas 

gadascems wyvilTvlebs aRWurvilia drekadi elementebiT [ 73 ]. 

satvirTo vagonebis parkis ganaxlebis mizniT sruliad 

ruseTis samecniero-kvleviTi da moZravi Semadgenlobis 

sakonstruqtoro-teqnologiuri institutes mier damuSavebul 

iqna axali samelementiani urika satvirTo vagonebisaTvis 

RerZuli datvirTviT 25 tZ. da moZraobis siCqariT 120 km/sT. 

damuSavebis mizans warmoadgenda moZraobis usafrTxoebis 

amaRleba, SekeTebaTSorisi garbenebis gazrda, liandagze 

zemoqmedebis Semcireba. urikaSi axal elementebad iTvlebian 

sxmuli gverdiTi CarCoebi da resorebzeda Zeli, sabuqse 

adapterebi da misi drekadi elementebi, ZarasTan mudmivi 
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kontaqtis drekadi gverdiTi srialebi, saquslis kvanZi. 

resorebzeda Zelebis da gverdiTi CarCoebis konstruqciebi 

SerCeul iqna daZabul-deformirebuli mdgomareobis Sesabamisi 

gaangariSebebis safuZvelze daboloebul-elementur modelebSi, 

racionaluri formebis da detalebis ganivi kveTebis zomebis 

mixedviT, maTSi ZabvaTa koncentraciis donis Sesamcireblad. 

gverdiT srialebad gamoyenebulia poliureTanis krebuli 

elementebi, romelTac aqvT specialuri forma. Ddrekadi 

elementebi winaswar SekumSulia 20 kn. ZaliT statikuri CaRunviT  

20 mm. dinamikuri CaRunva vagonis moZraobisas Seadgens 8-10 mm-s. 

vagonis dinamikuri maxasiaTeblebi, romelic aRiWurva 

gamosacdeli urikebiT imyofeba dasaSvebi mniSvnelobebis 

farglebSi yvela diapazonSi, romelic dadgenilia satvirTo 

vagonebisaTvis moZraobis siCqareebis mixedviT. liandagis swor 

ubanze uzrunvelyofilia datvirTuli vagonis mdgradi moZraoba 

axali TvlebiT siCqareebisas 130 km/sT-mde, xolo gacveTili 

Tvlebi 100 km/sT-mde. cariel mdgomareobaSi Sesabamisad 100 da 

80km/sT, rac 20 km/sT-iT metia carieli vagonebisaTvis, romlebsac 

aqvT 18-100 modelis urikebi, rac arsebiTad aumjobesebs 

vagonebis moZraobis usafrTxoebis pirobebs. amgvarad mcirdeba 

zemoqmedeba gzaze da aumjobesebs carieli vagonis moZraobis 

usafrTxoebas. axali samelementiani urikis eqspluatacia 

satvirTo vagonebze RerZuli datvirTviT 25 tZ. saSualebas 

iZleva aamaRlos vagonis mwarmoebluriba, Seamciros danaxarjebi 

urikis remontze da mocdenis dro teqnikur momsaxurebaze 

SekeTebaTSorisi periodis gazrdis xarjze [ 74 ].  

TiTqmis 50 welze metia satvirTo vagonebi 

eqspluataciaSi arian 18-100 modelis savali nawilebiT, 

romlebic daproeqtebulni iqnen 22,5 t. RerZze mosuli 

datvirTvebisaTvis. am periodis ganmavlobaSi mniSvnelovani 

cvlilebebis gareSe RerZze mosuli datvirTva urikaSi gaizarda 

23,5 t-mde. gasuli saukunis miwuruls da axlis dasawyisSi 

dawyebul iqna seriozuli muSaoba axali Taobis satvirTo 
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moZravi Semadgenlobis Sesaqmnelad, romelic iTavaliswinebs 

iseTi vagonebis Seqmnas, romelTac eqneba gazrdili 

tvirTamweobebi da urikis RerZze mosuli gazrdili datvirTva    

25 t.Z, moZraobis siCqareebisaTvis 120 km/sT-mde da RerZze 

mosuli datvirTviT 30 t.Z. moZraobis siCqareebisaTvis 80 km/sT-

mde. RerZze mosuli 25 t.Z. datvirTvis mqone urikis resorulma 

Camokidebam unda uzrunvelyos liandagze zemoqmedeba 

araumetesad, rogorc xorcieldeba 18-100 modelis urikiT, 

romelsac aqvs RerZze mosuli datvirTva 23,5 t.Z. rac Seexeba 

saval nawils RerZze mosuli datvirTviT 30 t.Z. isini Seqmnilia 

rkinigzis calkeuli mimarTulebebisaTvis sxvadasxva saxis 

wiaRiseulisa da qvanaxSiris gadazidvis ekonomikuri 

efeqtianobis asamaRleblad. mTlianobaSi kvlevebi adasturebs, 

rom proeqti romlis mixedviTac unda dainergos moZravi 

Semadgenlobani eqspluataciaSi savali nawilebiT, romelTac 

aqvT RerZze mosuli datvirTva 30 t.Z. ekonomikurad 

gaumarTlebelia [ 75 ]. 

18-100 modelis savali nawilebiT aRWurvili vagonebis 

kompleqsurma gamocdebma gamoavlines wyvilTvlebis qimebis 

gazrdili cveTebi, gazrdili zemoqmedeba gzaze da arasakmarisi 

saimedooba cariel reJimSi moZraobis dros, romlebic exeba 

zogierTi tipis vagonebs. sruliad ruseTis rkinigzis 

transportis inJinerTa institutis kvlevebiT dadginda, rom 

Tvlebis qimebis calmxrivi cveTebis ZiriTad mizezad iTvleba 

wyvilTvlebis gadaxra sarelso gzaze. intensiur cveTebTan 

brZola mimarTulia im faqtorebis gamosavlenad, romlebic 

maqsimalur gavlenas axdenen gadaxraze da mis aRmofxvraze      

[ 76 ].  

moZraobis usafrTxoebis xelSemSlel erT-erT ZiriTad 

mizezad iTvleba satvirTo vagonebis savali nawilebis 

gaumarTaobani. Aucilebelia aRiniSnos, rom miuxedavad miRebuli 

zomebisa umravlesi satvirTo vagonebis savali nawilebi 

aRWurvilni arian moZvelebuli 18-100 modelis savali nawilebiT. 
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sruliad ruseTis rkinigzis transportis inJinerTa institutis, 

moskovis rkinigzis transportis inJinerTa institutis, sankt-

peterburgis mimosvlis gzaTa saxelmwifo universitetis da aseve 

sxva organizaciebis mier gamovlenil iqna maTi damaxasiaTebeli 

naklovanebani, romelTac pirvel rigSi miekuTvnebian statikuri 

CaRunva, mniSvnelovani gauresorebeli masa, urikis elementebis 

arasakmarisi kavSiri, mSrali xaxunis arseboba kvanZebSi da sxv, 

romelnic warmoadgenen gazrdili dinamikuri datvirTvebis 

warmoSobis mizezs, rac uaryofiTad moqmedebs urikis kvanZebze, 

rasac Tavis mxriv mivyavarT konstruqciis daRlilobiTi 

simtkicis koeficientis Semcirebamde da bzarebis warmoSobamde, 

rac SeiZleba gaxdes resorebzeda Zelis da gverdiTi CarCoebis 

gatexvis mizezi. mniSvnelovania aRiniSnos, rom warmoSobili 

grZivi Zalebi buqsas da gverdiT CarCos Soris damatebiT xels 

uwyobs CaWidebis Zalis Semcirebas Tvalsa da relss Soris. es 

faqtori iwvevs samuxruWe ZalTa momentis gadametebas, Tvalsa 

da relsis SeWidebis Zalaze metad, rac iTvleba erT-erT 

ZiriTad mizezad Tvlebis gorvis zedapirebze nacocebis 

warmoSobisa cariel matarebelebSi rTuli klimaturi pirobebis 

dros. miRebuli Sedegebi adastureben sabuqse RiobebSi arsebuli 

RreCoebis mniSvnelovan gavlenaze vagonebis gverdiTi CarCoebis 

bolo nawilebis dinamikur datvirTvaze, rac gansazRvravs maTSi 

bzarebis warmoSobas, rac Tavis mxriv safrTxes uqmnis moZraobis 

usafrTxoebas. Catarebuli kvleva miuTiTebs gadaudebel 

aucileblobaze imis Sesaxeb, rom moxdes satvirTo vagonis 18-100 

modelis urikis dinamikuri maxasiaTeblebis kardinaluri 

srulyofa, rac xels Seuwyobs rkinigzaze matarebelT moZraobis 

usafrTxoebis amaRlebas da matarebelTa wevaze saeqspluatacio 

xarjebis Semcirebas [ 77 ].  

gazrdili RerZze mosuli datvirTvis mqone perspeqtiuli 

satvirTo urikebis Seqmna mecnierTaTvis iTvleba yvelaze 

aqtualur amocanad, rac warmoadgens axali Taobis satvirTo 

vagonebis Seqmnis kompleqsuri amocanis nawils. satvirTo 
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vagonebis RerZuli datvirTvebis da moZraobis siCqaris gazrda 

mniSvnelovnad ganapirobebs rkinigzis gamtar da 

gamzidunarianobis amaRlebis umniSvnelovanesi problemis 

gadawyvetas, rac ekonomikurad gamarTlebuli iqneba mxolod im 

SemTxvevaSi Tu axali satvirTo urikebi uaryofiT gavlenas ar 

moaxdenen liandagze zemoqmedebis TvalsazrisiT. saaqcio 

sazogadoeba uralis vagonmSenebelma qarxanam daamuSava da 

seriul warmoebaSi gamouSva 18-194-1 tipis urika RerZuli 

datvirTviT 25 tZ. ZiriTad sistemur principebad urikis 

Seqmnisas iTvleboda moZraobis usafrTxoebis amaRleba, 

sasicocxlod maRali xarisxianobis da dabali Rirebulebis 

uzrunvelyofa SekeTebaTaSorisi garbenebis gazrdis xarjze. 

amerikis SeerTebul StatebSi, kanadaSi, ruseTSi da sxva 

qveynebSi dakvirvebebi aCvenebs, rom samelementiani urikebi 

araxisti CarCoTi Seicavs gacilebiT maRali xarisxis 

mdgradobas relsebidan gadavardnis TvalsazrisiT. aRniSnuli 

urikebi konstruqciulad gacilebiT martivia, xolo damatebiTi 

konstruqciul-teqnologiuri gadawyveta, romlebic 

realizebulia 18-194-1 urikaSi saSualebas iZleva mniSvnelovnad 

Semcirdes iseT naklovanebaTa gavlena, romlebic 

damaxasiaTebelia samelementiani urikebisaTvis. garda amisa 

maqsimalurad aris gamoyenebuli konstruqciuli gadawyvetebi, 

romlebic aprobirebulia eqspluataciaSi ZiriTadi teqnikur-

ekonomikuri procesebis aTvisebis gaTvaliswinebiT, kerZod 

samxsmelo warmoebaSi da eqspluataciaSi momsaxurebisa da 

remontis dros. resorebzeda Zelze gverdiTi srialebis 

mosaTavseblad gaTvaliswinebulia meqanikurad damuSavebuli 

moednebi xraxnuli naxvretebiT da aseve teqnologiuri fanjrebi 

urikaSi gamoyenebulia mudmivi kontaqtis drekadi srialebi 

metalopolimeruli dempferiT an drekad-gorgolaWiani sriala 

polimeluri dempferiT [ 78 ]. 

sarkinigzo transportis erT-erTi umniSvnelovanesi 

problema, romelic exeba gzis mcire radiusian ubnebze 



50 

satvirTo vagonis da liandagis urTierTqmedebis Sedegad 

warmoSobili Tvlebis qimebisa da relsebis Tavebis gverdiTi 

cveTebis Semcirebas, romelTa warmoSobis erT-erT wyaros 

warmoadgens oTxRerZiani satvirTo vagonis 18-100 modelis 

orRerZiani urikis resorebzeda Zelze ganlagebuli 

moZvelebuli da arasrulyofili yuTiseburi konstruqciis 

srialebi. aRniSnuli konstruqciis srialebi warmoadgenen 

cveTebis gamomwvev erT-erT mizezs, ris gamoc misi modernizacia-

Secvla kvlavac aqtualuria da moiTxovs Semdgom srulyofas. 

miuxedavad gorgolaWiani srialebis sxvadasxva konstruqciebisa, 

romlebic gamoyenebulia evropisa da amerikis qveynebis satvirTo 

vagonebis urikebze, gamokvlevebiT dadginda, rom upiratesoba 

eniWeba sruliad axleburi konstruqciis srialebs, romlebic 

ganlagebulia specialur yuTebSi da gaaCniaT sferuli 

(burTulebiani) konstruqcia. masSi gaTvaliswinebul unda iqnes 

Zelis TiToeul mxares Sewyvilebuli burTula konstruqciis 

srialebi burTulebis grZivi ganlagebiT, romlebic SeiZleba 

aseve ganxilul iqnes kombinirebul variantSic elastomerTan 

erTad. Catarebuli gamokvlevebiT dadginda, rom nacvlad wyvili 

cilindruli gorgolaWebisa (romlebic gamoiyeneba amerikul 

urika barberSi) sayrden srialebad TiToeul mxares 

gamoyenebuli unda iqnes sferuli (burTula) or-ori sayrdeni 

TiToeul mxares minimaluri reglamintirebuli RreCoTi. 

cilindrul gorgolaWebze Zaris dayrdnobisas winsvliTi 

gadanacvlebis dros sruldeba gorviTi xaxuni, xolo ganivi 

gadanacvlebisas (rxeviTi) adgili aqvs srialis xaxuns. amgvarad, 

adgili aqvs ori saxis triboteqnikur process. amave dros 

zogerT konstruqciaSi gorgolaWs SeuZlia ganaxorcielos 

mxolod winsvliTi moZraoba X RerZis mimarT. Cvens SemTxvevaSi 

burTulebi ganlagdeba specialur budeebSi sazeT masalebTan 

erTad, romelTac SeuZliaT Seasrulon brunviTi moZraobebi X,  

Y,  Z RerZebis mimarT da sistemas eqneba sami Tavisuflebis 

xarisxi. mocemul SemTxvevaSi icvleba triboteqnikuri procesi 
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da adgili aqvs mxolod gorviT xaxuns. aRniSnuli konstruqcia 

arsebiTad Seamcirebs cveTebs aramarto uSualod srialebSi, 

aramed srialebis nebismier zemoxsenebul konstruqciasTan 

SedarebiT igi Seasustebs mimmarTveli da gverdiTi Zalebis 

zemoqmedebas Tvlebis qimebsa da relsebis Tavebs Soris, rac 

mniSvnelovnad Seamcirebs cveTebis im katastroful Sedegebs, 

romlebic gamowveulia 18-100 modelis savali nawilebiT. 

SemoTavazebuli srialis konstruqcia SeiZleba aseve Sesruldes 

kombinirebul varintSi elastomerTan erTad, rac met simdovres 

SesZens vagonis svlas da Seamcirebs urikis zigzagur moZraobas. 

mimdinareobs aRniSnuli konstruqciis srialebis konstruqciuli 

naxazebis Sedgena da srulyofa, misi erTiani dinamikuri 

modelis da aseve maTematikuri aparatis damuSaveba [ 79 ], [ 80 ].  

Catarebuli literaturuli mimoxilvis safuZvelze 

sadisertacio Temis aqtualuroba, mizani, miRebuli Sedegebi da 

misi praqtikuli Rirebuleba SesaZlebelia mTlianobaSi 

formulirebul iqnes Semdegi saxiT. 

naSromis aqtualuroba mdgomareobs imaSi, rom rkinigzaze 

“Tvali-relsi” sistemaSi relsebis Tavebis Siga waxnagebis da 

Tvlebis qimebis cveTebis ZiriTad wyarod mecnierTa mier 

mravaljeradi eqsperimentaluri da saeqspluatacio 

dakvirvebebis Sedegad aRiarebuli iqna satvirTo vagonis 18-100 

modelis savali nawili, romelic moiTxovs sxvadasxva kvanZebis 

aucilebel modernizacias, romelTa Sorisac erT-erT 

umniSvnelovanes kvanZad, romelic saWiroebs gadaudebel 

modernizacias iTvleba urikis resorebzeda Zelze ganlagebuli 

horizontaluri srialebi.  

naSromis mizans warmoadgens amerikis, kanadis, germaniis, 

safrangeTis, ruseTis da iseTi qveynebis rkinigzebze 

gamoyenebuli satvirTo moZravi Semadgenlobebis saval 

nawilebSi gamoyenebuli srialebis konstruqciebis detaluri 

analizis Sedegad, rac moicavs maT srul evolucias rkinigzebze 

damuSavebul iqnes sruliad axleburi konstruqciis sriala.  
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kvlevis Sedegad damuSavebulia da miRebulia sruliad 

axali konstruqciis sriala, romelic konstruqciulad 

warmoadgens specialur daxurul yuTSi ganlagebul 

Sewyvilebul metalur burTulebs, romlebic warmoadgenen 

vagonis Zaris bolo SemzRudvel kvanZebs maTi gadaxrisas 

mrudSi moZraobis dros. aseve urikisa da Zaris mudmivi Sexebis 

elementad SesaZlebelia damatebiT gamoyenebul iqnes  

specialuri elastomeri rac Seamcirebs Zaris mimoqnevas da met 

simdovres SesZens vagonis svlas.  

praqtikul Rirebulebad unda CaiTvalos is garemoeba, 

rom aRniSnuli konstruqciis srialebi praqtikulad 

gamoricxaven Zaris da urikis arasasurvel urTierTkavSirs e.w. 

Casolvas (gaWedvas) rac Tavidan agvacilebs vagonis amovardnas 

relsebidan am mizezis gamo da aseve sxva nebismieri 

konstruqciis srialebTan SedarebiT am dros icvleba 

triboteqnikuri procesi da nacvlad ori saxis xaxunisa 

(gorviTi da srialis) adgili eqneba mxolod erTi saxis xaxuns, 

vinaidan sistema imuSavebs sami Tavisuflebis xarisxiT da 

sivrciTi sakoordinato RerZebis mimarT Seasrulebs mxolod 

brunviT moZraobebs, Sesabamisad advilad moxdeba xaxunis 

momentis gadalaxva romelic warmoiSveba Zaris srialebsa da 

urikis srialebs Soris.     
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2. შედეგები და მათი განსჯა 

2.1. სატვირთო ვაგონებში სავალი ნაწილების  გამოყენების 
აუცილებლობა, მათი ევოლუცია და მსოფლიოს სხვადასხვა 
ქვეყნების სატვირთო ვაგონებზე გამოყენებული სავალი 
ნაწილების სქემები,  ძირითადი პარამეტრები და მათში 

გამოყენებული სრიალების კონსტრუქციები 
 

2.1.1. სატვირთო ვაგონების სავალი ნაწილების მსოფლიო 
ევოლუციური პროცესი და მათი ძირითადი კონსტრუქციული 

გადაწყვეტისა და მოდერნიზირების კრიტერიუმები 
 

sarkinigzo transportze satvirTo vagonebis evoluciuri 

ganviTarebis istoria adasturebs, rom orRerZiani vagonebis 

gamoyenebis SesaZleblobebi mzardi tvirTbrunvis da maRali 

siCqareebis pirobebSi praqtikulad SezRudulia da Seiqmna 

aucilebloba ZiriTadi kvanZebi – CarCo, wyvilTvlebi buqsebiT, 

resoruli Camokidebebi, damabrunebeli da mastabilizerebeli 

mowyobilobani, berketuli samuxruWe gadacema, resorebzeda 

Zeli da zogierTi sxva Semadgeneli detalebi gaerTianebuliyo 

erT saerTo kvanZad, romelsac ewoda vagonis savali nawili 

(urika). satvirTo vagonebSi saval nawilebad urikebis gamoyeneba 

pirdapir iyo dakavSirebuli iseTi aqtualuri sakiTxis 

gadawyvetasTan, rogoric aris gazrdili tvirTamweobis mqone 

satvirTo vagonebis Seqmna, romelTac eqnebaT gazrdili bazebi. 

mZimetonaJian vagonebSi wyvilTvlidan relsebze gadacemuli 

dasaSvebi datvirTvis SezRudvis gamo wyvilTvlebis raodenoba 

dauSvebelia SeizRudos oriT an samiT da garda amisa vagonebis 

Cawera liandagis mcire radiusian ubnebze urikebis gareSe  

rTuldeba. am problemis gadawyveta SesaZlebelia vagonebSi  

urikebis gamoyenebiT, romlebic saSualebas iZlevian vagonebs 

hqondeT wyvilTvlebis saWiro raodenobebi (aranakleb oTxi). 

urika xasiaTdeba mokle baziT, rac vagonebs saSualebas aZlevs 

Tavisuflad Caeweron rkinigzis liandagis mcire radiusian 
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ubnebze moZraobisas SedarebiT mcire winaaRmdegobebiT. isini 

xels uwyoben vagonebis mdovre svlas sarelso gzaze mcire 

vertikaluri da ganivi gadaadgilebebiT, romelebic 

warmoiSvebian vagonebis mier relsebis Tavebis muSa zedapirebis 

uswormasworobebis, relsebis pirapirebSi arsebuli RreCoebis, 

jvaredinebis, isrebis, naburcebis, liandagis adgilobrivi 

gafarToebebis mqone ubnebis da sagzao struqturaSi arsebuli 

araTanabari sixistis mqone ubnebis gavlis dros. CamoTvlili 

ubnebis gavlisas vagonebis wyvilTvlebi moZraobisas Rebuloben 

Zlier dartymebs da biZgebs, romlebic gadaecemian 

ukumimarTulebiT Zaras da masSi moTavsebul tvirTs. idealur 

warmodgenaSi vagonebis savali nawilebi unda warmoadgendnen 

rTul avtomatizirebul sistemis regulirebadi parametrebiT 

imisaTvis, rom liandagis zemoxsenebuli konstruqciuli 

naklovanebebis miuxedavad maRali siCqareebis gaTvaliswinebiT 

uzrunvelyos satvirTo ekipaJebis mdovre svlis saWiro done. 

unda aRiniSnos, rom satvirTo vagonebis arsebuli savali 

nawilebis konstruqciebi msoflios masStabiT jer kidev Sors 

aris srulyofili sistemisagan, Tumca satvirTo vagonSi, 

rogorc konkretulad aRebuli erTiani meqanikuri sistemis 

iseTi ganuyofeli nawilebi, rogorebic arian savali nawilebi 

warmoadgenen erT-erT Semadgenel wamyvan qvesistemebs da maTi 

Semdgomi konstruqciuli daxvewa da modernizacia, rac garkveul 

xarisxSi miaaxlovebs srulyofil sistemasTan sarkinigzo 

transportze iTvleba erTob aqtualur problemad. 

mTeli msoflios masStabiT XIX saukunidan moyolebuli 

XX saukunis 20-ian wlebamde sarkinigzo transportze moZrav 

satvirTo moZrav Semadgenlobebze gamoyenebulma savalma 

nawilebma ganicada mniSvnelovani evoluciuri procesi. 

Tavdapirveli konstruqciis oTxRerZian satvirTo vagonebSi 

gamoCnda orRerZiani urikebi. orive wyvilTvalas buqsebze 

WanWikebis meSveobiT mierTebuli hqonda foladis zolovani 

gverdiTi Zelebi, aseTi urikis baza Seadgenda 1228 mm-s. buqsis 
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korpusebis zeda kedlebze, romelTac hqondaT CaRrmavebebi, 

eyrdnobodnen grZivad ganlagebuli da zemoT amoRunuli 

resorebis boloebi. am resorebze eyrdnoboda ganivi xis 

resorebzeda Zeli, romelic armirebuli iyo foladis 

furclebiT. Zelis boloebi ukavSirdebodnen resorebis 

caluRebs. resorebzeda Zels centrSi hqonda naxvreti tabikis 

mosaTavseblad, xolo napirebze hqondaT srialebi. Zelze 

eyrdnoboda vagonis Zara, risTvisac mas hqonda satabike Zeli. 

urika aRWurvili iyo Tujis TvlebiT gorvis wris diametriT 915 

mm. buqsebSi gamoiyeneboda spilenZis sakisrebi. XIX saukunis 60-

ian wlebSi am urikis konstruqcia gaumjobesebul iqna da 

nacvlad qveda gverdiTi Zelebisa buqsebze zemodan miuerTda 

Zelebi zemoT aRunuli boloebiT, romlebzec sayureebiT 

ekidebodnen grZivi resorebi, romelTac boloebSi hqondaT 

yurebi. resorebzeda Zeli darCa cvlilebis gareSe. aseTi 

resoruli Camokideba uzrunvelyofda biZgebis ukeTes 

Semsubuqebas. XIX saukunis bolosaTvis 25 t. tvirTamweobis mqone 

cisternebSi gamoyenebul iqna urika, romlis CarCosac hqonda 

datvifruli fuclovani gverdiTi Zelebi gadaRunuli bortebiT, 

romlebic zrdida konstruqciis sixistes. gverdiTi Zelebis Sua 

nawilebze mimagrebul iyo yuTiseburi kveTis ori ganivi Zeli, 

romlebic aseve damzadebulni iyvnen datvifriT. ganiv Zelebze 

damagrebuli iyo datvifruli saqusle, srialebi da samuxruWe 

berketuli gadacemis sakidarebi. gverdiTi Zelebis boloebSi 

hqondaT amonaRarebi, romlebic armirebuli iyvnen sabuqse 

mimarTulebiT da exebodnen buqsebis korpusebis gverdiT 

kedlebs. gverdiTi Zelebi buqsebze eyrdnobodnen cilindruli 

zambarebis daxmarebiT, romlebic datvirTvas gadascemdnen mokle 

balansirebis boloebze. balansirebis Sua nawili ganlagdeboda 

buqsebis korpusis zeda nawilze. urika iyo erTmagi resoruli 

Camokidebis, drekad elementebad iTvlebodnen zambarebi da 

Camokideba iyo buqsebze. urikaSi gamoiyeneboda calmxrivi 

damuxruWebis muxruWebi xundebis Tvlebze SigniTa mxridan 
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dawoliT. am sistemiT muSaobda rusuli da franguli foks-

arbelis sistemis savali nawilebi. mis ZiriTad naklovanebad 

iTvleba datvirTvis eqscentriuli modeba gverdiT Zelebze, rac 

iwvevda maT xSir dazianebas. SemdgomSi XX saukunis dasawyisSi 

naxevarvagonebSi iqna gamoyenebuli analogiuri konstruqciis 

urika im gansxvavebiT, rom cilindruli zambarebi uSualod 

eyrdnobodnen buqsebze. am zambarebis zeda boloebi ki 

eyrdnobodnen kronSteinebze, romlebic mimagrebulni iyvnen 

urikis CarCos gverdiT Zelebze (nax. 1). 

imave wlebSi daxuruli vagonebisaTvis da baqnebisaTvis 

Seqmnil iqna erTmagi resoruli Camokidebis mqone urika, 

romelSic drekadi elementebi ganlagdnen mis centrSi – 

centralur resorul CamokidebaSi. am urikaSi (nax. 2) buqsebze 

eyrdnoboda grZeli moRunuli Zelebi (balansirebi). orive 

balansiris Sua nawilebi SeerTebulni iyvnen qveda ganivi ZeliT, 

romelic ewinaaRmdegeboda urikis erTi mxaris gadaadgilebas 

meoris mimarT. aseTi Zeli Sedegad iwvevda urikis ganiv 

SekavSirebas. ganivi kavSiris TiToeuli bolos gverdebze 

ganlagdeboda vertikaluri dgarebi anu svetebi. zeda svetis 

boloebi zeda sartyelebis meSveobiT WanWikebiT 

ukavSirdebodnen buqsebs da balansirebis boloebs. buqsebs 

hqondaT gaxsnili korpusebi. ganivi kavSiris TiToeul boloze 

ganlagebuli iyo resoruli kompleqti, romelic Sedgeboda oTxi 

cilindruli zambarisagan, romelzedac eyrdnoboda resorebzeda 

Zeli, romelic damoqlonebuli iyo ori yuTiseburi 

elementisagan. datvirTva Zaridan urikaze gadaecemoda 

resorebzeda Zelze Cveulebrivi meTodiT saquslidan da Semdeg 

gverdiTi  srialebidan.   am   urikis   naklovanebad   miCneul 

iqna balansirebi, romlebic Tavis mxriv warmoadgendnen 

Sromatevad da ZviradRirebul  naWedebs,  amitom  am 

konstruqciis urikam metalis didi xarjis gamo farTo 

gavrceleba im periodis rkinigzebze ver moipova.  
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gamocdebma aCvena, rom im periodisaTvis upiratesoba 

eniWebodaT sartyeliani konstruqciis gverdiTi CarCoebis mqone 

saval nawilebs. gverdiTi CarCo aq Sedgeboda sami sartyelisagan 

(zeda, diagonaluri da qveda) da oTxi svetisagan, romlebic 

erTmaneTTan dakavSirebulni iyvnen WanWikebiT da qanCebiT 

sartyelebTan. WanWikuri SeerTeba hqondaT gverdiT CarCoebs 

buqsebTan. danarCeni nawilebi analogiuri iyo wina konstruqciis. 

sartyeliani urikebis mwarmoeblebi iyvnen inglisi, amerikis 

SeerTebuli Statebi, ruseTi, kanada da germania. aRsaniSnavia 

Tavdapirveli konstruqciis urika (nax. 3), romelic msoflios 

TiTqmis yvela qveyanaSi gamoiyeneboda da warmoadgenda 

sartyeliani CarCos mqone konstruqciis urikas, sadac 

gamoyenebuli iyo zambaruli Camokidebani resorebzeda da 

resorebqveda ZelebiT. am konstruqciis urikebi eqspluataciaSi 

iyvnen sakmaod xangrZlivi periodis ganmavlobaSi, Tumca isini 

gamoiyenebodnen matarebelTa SedarebiT dabali siCqareebiT 

moZraobis dros, daaxloebiT 11 m/wm. sartyeliani urikebi 

arsebobdnen kombinirebuli resoruli CamokidebebiT da akvnuri 

CamokidebebiT, sadac gamoiyeneboda  elifsuri resorebi.  

moZraobis siCqaris daaxloebiT 11÷ 17 m/wm-mde gazrdasTan 

erTad dadga sakiTxi arsebuli urikis bazaze Seqmniliyo misi 

modernizirebuli urika, romelsac gauZlierda resorebqveda 

kavSirebi im mizeziT, rom xSirad hqonda adgili mis gatexvas da 

aseve Seiqmna urikis konstruqcia, romelsac saerTod moexsna es 

kvanZi da amiT praqtikulad ganTavisuflda resorebqveda 

kavSirisagan. aseTi konstruqciis saval nawilebSi centralur 

resorul  CamokidebebSi  gamoyenebul iqna elifsuri 

konstruqciis furclovani resorebi, romlebic axdendnen 

vagonis Zaris vertikaluri rxevebis Caqrobas (nax. 4).  
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vertikaluri rxevebis Camqrobebad elifsuri 

konstruqciis furclovani resorebis calke gamoyeneba satvirTo 

moZrav SemadgenlobaTa savali nawilebis centralur resorul 

CamokidebebSi ar aRmoCnda problemis gadaWris gza, vinaidan igi 

amJRavnebda mTel rig uaryofiT Tvisebebs da naklovanebebs 

muSaobis procesSi, amitom im periodis gamomgonebelTa mier 

miRebul iqna gadawyvetileba urikis centralur resorul 

CamokidebaSi CarTuliyo rxevebis friqciuli STanmTqmelebi 

xazobrivi moqmedebis drekad elementebTan erTad, romelTa 

urTierTSexamebuli muSaobiT miRebul iqna im periodisaTvis 

sasurveli Sedegebi da aRniSnuli konstruqciis savalma 

nawilebma konkurencias gauZles ori aTeuli wlis ganmavlobaSi 

(nax. 5).  

miuxedavad imisa, rom uwyvetad mimdinareobda satvirTo 

ekipaJebis savali nawilebis konstruqciuli srulyofis da 

modernizaciis procesi mainc ZiriTadi xarisxobrivi naxtomi 

urikebis konstruirebis saqmeSi aRiniSneba XX saukunis Sua 

wlebSi. am periodisaTvis mecnierebi da gamomgoneblebi 

Rebuloben mniSvnelovan da erTob saWiro gadawyvetilebas, rom 

satvirTo moZrav SemadgenlobaTa saval nawilebSi resorul 

CamokidebaTa konstruireba iwyeba im mosazrebiT, rom 

gaiTvaliswineba vertikaluri da horizontaluri 

gadanacvlebebis da dartymebis SesaZlo amortizaciis procesi. 

aq gaiTvaliswineba gadanacvlebani da dartymebi, romlebic 

moZravi Semadgenlobis saval nawilebze da Sesabamisad Zarebze 

modioda liandagis mizeziT – relsebs Soris manZilis 

adgilobrivi gafarToebiT, relsebis drekadi gaweviT, Spalebisa 

da qvesadebebis gadaxrebiT da cveTebiT, Spalebisa da balastis 

drekadi dajdomiT da sxv. mniSvnelovania, rom aRniSnuli 

konstruqciis savali nawilebis sixiste SedarebiT mcirdeba, 

xolo rxevebis Caqroba xorcieldeba sibrtyobrivi an 

sivrcobriviLLLmoqmedebisLLLrxevebisLLfriqciuliLSTanmTqmelebis

saSualebiT,L romlebicLCamontaJebulniL(Cadgmulni) arian savali 
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nawilis centralur resorul CamokidebaSi (nax. 6).   

aRniSnuli konstruqciis savali nawilebis eqspluatacia 

rkinigzaze moicavs erT aTeul wels da iwyeba Semdgomi muSaoba 

misi konstruqciuli modernizaciis mimarTulebiT. am periodis 

mecnierebi urikaze iyeneben ori saxis srialebs da Sesabamisad 

miiReba ori modernizebuli urika, romelTagan erT-erT maTgans 

aqvs drekadi srialebi (nax. 7), xolo meores madempfirebeli 

srialebi (nax. 8). Tumca unda aRiniSnos, rom aRniSnulma 

modelebma savali nawilebis roli didxans ver Seasrules da 

mimdinareobs mecnieruli kvlevebi kidev ufro srulyofili 

konstruqciis savali nawilebis Sesaqmnelad satvirTo moZravi 

SemadgenlobebisaTvis. 

mTlianobaSi satvirTo sarkinigzo ekipaJebi ganicdian ra 

swraf evolucias da izrdeba moTxovnilebebi tvirTgadazidvebze 

avtomaturad dadga sakiTxi moZraobis siCqareebis amaRlebaze 

sarkinigzo transportze, rac Tavis mxriv moiTxovs 

gansakuTrebul yuradRebas moZraobis usafrTxoebis amaRlebis 

TvalsazrisiT. amitom mecnierTa winaSec dgeba amocana, rom 

usafrTxoebis erT-erTi garanti vagonebis savali nawilebi iyos 

rac SeiZleba saimedo, xangamZle da muSaobisunarianobis 

TvalsazrisiT akmayofilebdes yvela saWiro kriteriumebs. 

mravalricxovani eqsperimentaluri kvlevebis, dakvirvebebisa da 

Catarebuli cdebis safuZvelze mecnierebi adastureben, rom 

satvirTo vagonebis moZraobisas 31÷ 33 m/wm rxevebis friqciuli 

STanmTqmelebi 18-100 modelis samelementian urikebSi ver 

uzrunvelyofen gverdiTi CarCoebis sakmaris kavSirebs (bmebs). 

amis gamo Cqarosnuli satvirTo vagonebisaTvis urikebis aRWurva 

kvlav iwyeba specialuri drekadi kavSirebiT da SuasadebebiT 

sabuqse kvanZebSi, ufro zustad e.w. adapterebis gamoyeneba (nax. 

9). 

 

 

 



66 

 

 

 

 

 

 

 

n
a
x
. 
7
. 
o
T
x
R
e
r
Z
i
a
n
i
 
s
a
t
v
i
r
T
o
 
v
a
g
o
n
i
s
 
o
r
R
e
r
Z
i
a
n
i
 
s
a
v
a
l
i
 
n
a
w
i
l
i
s
 
p
r
i
n
c
i
p
i
a
l
u
r
i
 

s
q
e
m
a
 
f
r
i
q
c
i
u
l
i
 
S
T
a
n
m
T
q
m
e
l
e
b
i
T
 
d
a
 
d
r
e
k
a
d
i
 
s
r
i
a
l
e
b
i
T
 



67 

 

 
 

 

 

 

 

 

 

n
a
x
. 
8
. 
o
T
x
R
e
r
Z
i
a
n
i
 
s
a
t
v
i
r
T
o
 
v
a
g
o
n
i
s
 
o
r
R
e
r
Z
i
a
n
i
 
s
a
v
a
l
i
 
n
a
w
i
l
i
s
 
p
r
i
n
c
i
p
i
a
l
u
r
i
 

s
q
e
m
a
 
m
a
d
e
m
p
f
i
r
e
b
e
l
i
 
s
r
i
a
l
e
b
i
T

 



68 

sarkinigzo transportis ganviTarebis TvalsazrisiT 

msoflios  wamyvani  qveynebis  satvirTo vagonebis aRWurva 

yvelaze ufro srulyofili da modernizirebuli savali 

nawilebiT kvlavac aqtualuria da maTi aRWurva iwyeba 

centralur-resorul CamokidebaSi regulirebadi pnevmaturi 

CamokidebebiT da  sadaveebiani kavSirebiT, iseTi mowyobilobebiT 

romelTa saSualebiTac SesaZlebeli xdeba Zaris gverdiTi 

qanaobis (rxevis) Semcireba, rxevebis hidravlikuri 

STanmTqmelebiT da sxv. mowyobilobebiT (nax. 10). Tumca 

Tanamedrove pirobebSi arc bolo modelis savali nawilebi 

iTvlebian srulyofil da Seucvlel modelebad da dResac 

mimdinareobs mecnierTa didi muSaoba satvirTo vagonebis savali 

nawilebis konstruqciuli srulyofis TvalsazrisiT, maT Soris 

unda aRiniSnos iaponia, amerikis SeerTebuli Statebi, kanada, 

ruseTi, germania, safrangeTi, inglisi, sadac ZiriTad 

mimarTulebad miRebulia axali urikebis konstruirebis dros 

sworad iqnes SerCeuli parametrebi da vagonis Zarasa da urikis 

elementebis dakavSirebis meTodebi da aseve ZiriTad 

mimarTulebad iTvleba radialuri savali nawilebis sqemebis da 

konstruqciebis Seqmna, ra mimarTulebiTac msoflio masStabiT 

gadadgmulia mniSvnelovani nabijebi. 

rogorc satvirTo vagonebis savali nawilebis 

evoluciuri procesi aCvenebs, udidesi muSaoba iqna gaweuli 

praqtikosTa, gamomgonebelTa da mecnierTa mier urikebis 

konstruqciuli srulyofisa da modernizirebis mimarTulebiT, 

ramac Seqmna fundamentaluri baza imisaTvis, rom eqspluataciis 

Tanamedrove pirobebSi sarkinigzo transportze asaSenebel 

perspeqtiul satvirTo moZrav Semadgenlobebze gamoyenebul 

iqnes modernizirebuli an axali iseTi modelebis savali 

nawilebi, romlebic miaxloebulni iqnebian e.w. “idealur” 

variantTan, rac kidev erTxel unda aRiniSnos, rom kvlavac 

warmoadgens am dargSi momuSave praqtikosTa, gamomgonebelTa da  
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mecnierTa erT-erT ZiriTad amocanas, vinaidan satvirTo vagonis 

srulyofili savali nawili aris erT-erTi garanti imisa, rom 

Semcirdes cveTebis procesi, romlebic warmoiSvebian liandagisa 

da moZravi Semadgenlobebis urTierTqmedebis dros. 
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2.2. მსოფლიოს სხვადასხვა ქვეყნების რკინიგზებზე მოძრავ 
თანამედროვე ოთხღერძიან სატვირთო ვაგონებში გამოყენებული  

სავალი ნაწილები და მათი ძირითადი ტექნიკური და 
კონსტრუქციული პარამეტრები 

 
Tanamedrove msoflioSi rkinigzebma ganicades uaRresad 

mniSvnelovani progresi, gansakuTrebiT es exeba sarkinigzo 

sainJinro mimarTulebiT maRalganviTarebul qveynebs – 

safrangeTi, germania, iaponia, amerikis SeerTebuli Statebi, 

inglisi, CineTi, kanada, ruseTi da sxv. sadac gansakuTrebiT 

maRalia matarebelTa moZraobis siCqareebi da masebi, xdeba didi 

moculobis mgzavrgadayvanebi da tvirTgadazidvebi da 

Sesabamisad am qveynebSi rkinigzebi xasiaTdebian usafrTxoebis 

maRali xarisxebiT da moZrav Semadgenlobebs SeuZliaT 

praqtikulad daakmayofilon maTdami wayenebuli ZiriTadi 

moTxovnebi, rogorc arsebul pirobebSi aseve sakmaod 

grZelvadian perspeqtivaSic. Sesabamisad ukanasknel xanebSi 

msoflios masStabiT gamoCnda sruliad axali tipis sarkinigzo 

satvirTo moZravi Semadgenlobani, romlebic aRWurvilni arian 

sakmaod srulyofili konstruqciis savali nawilebiT, Tumca es 

ar niSnavs imas, rom problema gadawyvetilia da isini ar 

saWiroeben Semdgom mecnierul kvlevebs. rac Seexeba TviT saval 

nawilebs aRsaniSnavia Semdegi tipis savali nawilebi: “Barber”, 

“Xoland”, “Bakkei”, “Simington Gold”, “Y25”, “Glochester”, “Raidmaster”, “LF1”, 

“LF25”, “TF25”, “LTF25”, “daimond”, “18-100”, “18-115”, “18-131”, “18-477”, 

“18-194-1”, “Barber S-2HD” “Barber S-2-E”, “Barber S-2-R” (modeli 18-9810) 

“Barber S-2-R” (modeli 18-9855) da sxv., romlebic TavianTi 

parametrebiT xasiaTdebian urTierTmimarT mTeli rigi dadebiTi 

da uaryofiTi mxareebiT rac mniSvnelovania Cveni sakvlevi 

obieqtis  18-100 modelis saval nawilTan SedarebisaTvis, 

romelic Tavis mxriv warmoadgens damoukidebeli qveynebis 

Tanamegobrobis, litvis, latviis, estoneTis da saqarTvelos 

rkinigzaze moZrav oTxRerZian satvirTo vagonebze gamoyenebul 
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yvelaze gavrcelebul orRerZian saval nawils, romelic 

konstruqciulad iTvleba sam elementian urikad. 

 

2.2.1. ფრანგული წარმოების სატვირთო ვაგონის “Y” სერიის 
სავალი ნაწილის ძირითადი ტექნიკური და კონსტრუქციული 

პარამეტრები 
 

evropuli qveynebis rkinigzebis satvirTo vagonebis 

orRerZian urikebs Soris mniSvnelovani adgili uWiravs “Y” 

seriis franguli warmoebis saval nawilebs, romelic moicavs 

modelebis did speqtrs da masSi gaerTianebulia Semdegi seriebi: 

Y25, Y21A, Y19, Y25C, Y25CS, Y25CSS, Y25CSi,  Y25CSt, Y25CSSi, Y25RS, Y25RSS, 

Y25RSi, Y25RSSi, Y27C, Y31, Y33, Y35, Y25Lad1, Y25Lad-UiC, Y25Lad1-840, 

Y25LS(S)d1-UiC, Y25XLS, Y25LS(f), Y25LS(S)(f)-K, Y25LS(f)-C,  Y25Lsd, Y25Lsdi, 

Y25Lssd, romelTagan erT-erT gavrcelebul Y25C (nax. 11) tipis 

urikas aqvs sabuqse resoruli Camokideba da H-seburi formis 

CarCo. resoruli kompleqtebi eyrdnobian buqsas korpusis 

frTebs da isini Sedgebian ori cilindruli zambarisagan, 

romelTac aqvT sxvadasxva simaRle, rac qmnis resoruli 

Camokidebis sixistis bixazur maxasiaTebels. TiToeul buqsaze 

ganlagdeba cvalebadi xaxunis mqone rxevebis friqciuli 

STanmTqmeli, romelic axdens vertikaluri da gverdiTi rxevebis 

dempfirebas. am dros iqmneba damabrunebeli momenti, romelic 

zRudavs wyvilTvlis mimoqnevas. RreCos sidide ganivi 

mimarTulebiT buqsis kvanZSi Seadgens 10 mm-s. urika aRiWurveba 

drekadi srialebiT. urikis masa Seadgens 4200-5000 kg-s. am urikis 

eqspluatacia dasaSvebia 33 m/wm siCqaremde, rac dadebiT Sedegs 

iZleva, rogorc carieli aseve datvirTuli vagonebis 

SemTxvevaSi.  

“Y” seriis savali nawilebi farTod gamoiyeneba evropis 

mravali qveynis satvirTo vagonebze. 

“Y” seriis urikebis ZiriTadi teqnikuri monacemebi 

mocemulia cxril 1-Si.  
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evropis rkinigzebze moZravi satvirTo vagonebis franguli modelis “Y” tipis savali nawilebis ZiriTadi teqnikuri parametrebi 

cxrili 1 
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unda aRiniSnos, rom evropis rkinigzebis iseTi wamyvani 

qveynebi    rogorebic    arian    safrangeTi,   germania   da   inglisi  

upiratesobas aniWeben satvirTo vagonebis saval nawilebSi 

sabuqse  resorul  Camokidebebs.  xolo  srialebis konstruqciaSi  

upiratesoba eniWeba drekad srialebs, ris gamoc xisti srialebi 

bolo modelis urikebSi Seicvala drekadiT. 

kvlevis obieqtTan 18-100 modelis urikasTan SedarebiT 

franguli warmoebis Y25C tipis urikas aqvs grexvaze muSaobis 

TvalsazrisiT ufro xisti CarCo, rac Tavis mxriv amcirebs mis 

mdgradobas moZraobis dros da aseve xasiaTdeba mniSvnelovani 

cveTebiT sabuqse kvanZebSi, rac zrdis mis mimoqneviT moZraobas 

sarelso gzaze. Tumca mTlianobaSi unda aRiniSnos misi mTeli 

rigi upiratesobani rusuli warmoebis 18-100 modelis saval 

nawilTan SedarebiT. 

 

 

 

2.2.2. ამერიკული წარმოების სატვირთო ვაგონების 
სავალი ნაწილი „Barber“–ი და მისი ძირითადი ტექნიკური და 

კონსტრუქციული პარამეტრები 
 

 

amerikis SeerTebul StatebSi satvirTo gadazidvebSi 

gamoyenebuli oTxRerZiani vagonebis udidesi umravlesoba 

aRWurvilia “Barber”-is (nax. 12) tipis orRerZiani savali 

nawilebiT, romelic gamoiyeneba 1435 mm siganis rkinigzebisaTvis, 

sadac gansxvavebiT evropuli konstruqciis urikebisa 

upiratesoba nacvlad buqsebisa eniWeba centralur resorul 

Camokidebas. savali nawili xasiaTdeba mTeli rigi dadebiTi 

TvisebebiT rusuli warmoebis (18-100) modelis saval nawilebTan 

SedarebiT, romelic garbenebisa da resursis TvalsazrisiT igi 

82 ÷  jer aRemateba mis monacemebs. “Barber”-is ZiriTadi teqnikuri 

monacemebi warmodgenilia cxril 2-Si. 
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amerikuli warmoebis orRerZiani savali nawili “Barber”-is ZiriTadi  

                    teqnikuri parametrebi.                cxrili 2 

 
konstruqciuli siCqare, m/wm 33 

urikis baza, mm 1800 

urikis masa, t 4,7 

maqsimaluri RerZuli 

datvirTva, t.Z. 

23,5 

liandagis sigane, mm 1435 

muxruWis saxe xundebiani, Tvlebis fersoebis 

gorvis zedapirebze xundebis Siga 

mxridan dawoliT 

urikis gverdiTi CarCoebi mTlianad Camosxmuli qvemoT 

Camoweuli simZimis centriT, 

Zlieri bolo nawilebiT da 

resoruli kompleqtis 

gaZlierebuli drekadobebiT 

gverdiTi CarCos 

mzidunarianoba 

ZiriTadi mzidi elementi aris 

qveda sartyeli 

grZivi RreCo CarCos 

gverdiTi CarCos korZebsa da 

adapters Soris, mm 

62 ÷  

SekeTebaTSorisi garbeni, km 500000 

vertikaluri RreCo gverdiT 

CarCosa da sabuqse kvanZebs 

Soris, mm 

42 ÷  

sabuqse kvanZi gamoyenebuliaLadapteris sistema 

sakisris saxe kaseturi 

RreCos sidide SeerTebis 

nawilebSi 

mkacrad normirebuli da 

minimizirebuli, eqspluataciaSi 

kontrols daqvemdebarebuli 

resoruli kompleqti cilindruli zambarebi gazrdili 

CaRunviT. orriga, TiToeul mxares 

9 kompleqti friqciuli 

dempferebis gamoyenebiT; CaRunva 

brutos qveS  

63-dan 110 mm-de 

friqciuli STanmTqmelebi soliseburi, gadaWarbebuli grZivi 

da kuTxuri dacerebebisagan 

SedarebiT gantvirTulia 

resorebzeda Zeli fermis saxis cilindruli 

saqusliT da damatebiTi drekadi 

Sualeduri sayrdeniT 

srialebi gorgolaWebiT, TiToeul mxares 

TiTo an or-ori cali 
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cxrili 2-is gagrZeleba 

 

resorebzeda Zelis bolo 

nawili 

daxrili zedapirebiT cveTamedegi 

zesadebebiT friqciuli solebis 

mosaTavseblad, specialuri 

mimmarTvelebiT, romlebic 

urTierTqmedeben gverdiTi 

CarCoebis mimmarTvelebTan da 

garantirebulad uzrunvelyofen 

gverdiTi CarCoebis gasworebas da 

gantvirTaven friqciul solebs 

momatebuli grZivi da gverdiTi 

Zalebis zemoqmedebisagan 

mTlianobaSi urikis 

gverdiTi CarCoebis 

wyvilTvlebis buqsebTan 

SekavSirebis xarisxi 

maRali xarisxis 
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2.2.3. რუსეთის წარმოების ორღერძიანი 18–100 მოდელის სავალი 
ნაწილის (კვლევის ობიექტი) ძირითადი ტექნიკური და 

კონსტრუქციული პარამეტრები 
 
 

inJiner xaninis konstruqciis 18-100 modelis savali 

nawilebiT aris aRWurvili post sabWouri sivrcis oTxRerZiani 

satvirTo vagonebis udidesi umravlesoba, xolo saqarTveloSi 

praqtikulad 100% aRWurvilia am tipis urikebiT (nax. 13). mis 

ZiriTad kvanZebSi erTiandebian ori wyvilTvala 

gorgolaWsakisrebiani buqsebiT, ori yuTiseburi sxmuli 

konstruqciis CarCo, centraluri resoruli Camokideba, 

resorebzeda Zeli saqusliT da srialebiT, berketul samuxruWe 

gadacemaSi gamoyenebulia calmxrivi damuxruWebis mqone 

xundebiani muxruWi, rodesac xundebi Tvlebis gorvis zedapirebs 

awvebian Signidan. 

18-100 modelis savali nawilebis gverdiTi CarCoebi 

warmoadgenen sxmul konstruqcias, romlebic ukanasknel xanebSi 

mzaddebian 20ГЛ, 20ФЛ da 20ГФЛ markis foladebisagan nacvlad 

naxSirbadiani 20Л markis foladisa, romlebic Seicaven manganums 

(Г) da vanadiums (Ф). aRniSnuli foladebi xasiaTdebian 

gazrdili dinamikuri simtkiciT. 20ГЛ  da  20ФЛ  markis 

foladisagan damzadebuli detalebis xangamZleoba 30-50%-iT, 

xolo 20ГФЛ markis foladisagan damzadebulisa ki TiTqmis 2-

jer ufro metia, vidre naxSirbadiani foladisagan damzadebuli 

detalebis xangamZleoba. 

urikis ZiriTadi teqnikuri da konstruqciuli parametrebi 

warmodgenilia cxril 3-Si. 
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nax. 13. rusuli warmoebis orRerZiani savali nawili  

modeli 18-100 

 



85 

oTRerZiani satvirTo vagonis 18-100 modelis orRerZiani savali nawilis     

LLLLZiriTadi teqnikuri da konstruqciuli parametrebi.   cxrili 3 

 

konstruqciuli siCqare, m/wm 33 

urikis baza, mm 1850 

urikis masa, t 4,9 

maqsimaluri RerZuli 

datvirTva, t.Z. 

23,25 

liandagis sigane, mm 14351520 4
6

+
−  

muxruWis saxe xundebiani, Tvlebis fersoebis 

gorvis zedapirebze xundebis Siga 

mxridan dawoliT 

urikis gverdiTi CarCoebi mTlianad Camosxmuli, bolo 

nawilebSi ganlagebuli sabuqse 

RiobebiT da mimmarTvelebiT Sua 

nawilSi ganlagebuli RiobiT 

centraluri resoruli 

CamokidebisaTvis 

gverdiTi CarCos 

mzidunarianoba 

datvirTvis ganawileba xdeba 

CarCos qveda da zeda sartyelebisa 

vertikalur svetebs Soris  

grZivi RreCo CarCos 

gverdiTi CarCos korZebsa da 

buqsas ybebs Soris, mm. 

35 

SekeTebaTSorisi garbeni, km. 210000 

vertikaluri RreCo gverdiT 

CarCosa da sabuqse kvanZebs 

Soris, mm. 

nulovani 

sabuqse kvanZi Tavisufali kavSiriT CarCosTan, 

adapteris gareSe  

sakisris saxe gorgolaWiani, ori 

cilindrulgorgolaWiani sakisris 

cxlad formirebiT 

RreCos sidide SeerTebis 

nawilebSi 

ar aris mkacrad normirebuli 

resoruli kompleqti orriga zambarebis 

Svidkompleqtiani ganlagebiT 

TiToeul mxares (SesaZlebelia 6 

da 5 kompleqtiani sqemis 

gamoyeneba) CaRunva bruto masis 

qveS 49 mm. 

friqciuli STanmTqmelebi soliseburi 

resorebzeda Zeli toli winaRobis koWis saxis, 

cilindruli konstruqciis 

saqusliT 
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cxrili 3-is gagrZeleba 

 

srialebi xisti, yuTiseburi 

resorebzeda Zelis bolo 

nawili 

daxrili zedapirebiT bolo 

nawilebSi resoruli 

Camokidebebis friqciuli solebis 

mosaTavseblad, romlebic 

zambarul kompleqtebTan erTad 

gansazRvraven mis mdgomareobas 

gverdiTi CarCoebis mimarT  

mTlianobaSi urikis 

gverdiTi CarCoebis 

wyvilTvlebis buqsebTan 

SekavSirebis xarisxi 

arasakmarisi, dabali xarisxis 

gabariti  02 – BM 
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2.2.4. ამერიკული წარმოების ორღერძიანი ინოვაციური სავალი 
ნაწილი Barber S-2-R  

 
orRerZiani savali nawili Barber S-2-R  modeli 18-9810 

warmoadgens uaxlesi konstruqciis urikas, romlis gamocdac 

moxda 2010 wels da gaTvlilia RerZul datvirTvaze 23,5 tZ, 

xolo modeli 18-9855 ki RerZul datvirTvaze 25 tZ. urika Barber 

S-2-R damuSavebulia amerikis SeerTebuli Statebis q. CikagoSi 

Standard Car Truck (SCTCO, Wabtec Corporaition, г. Чикаго, США) kompaniis 

sakonstruqtoro biuros bazaze. 

Barber S-2-R (nax. 14) urika damzadda rusuli bazrisaTvis 

da aRniSnul amerikul kompaniasTan erToblivi gamocda Catarda 

tixvinis vagonmSenebeli qarxnis warmomadgenlobasTan erTad 

qarxnis mier axali teqnikis aTvisebis mizniT. urika warmoadgens 

Barber-is ojaxis erT-erT saukeTeso models, romelsac rogorc 

cnobilia msoflio parkSi igi sam milionze metia da CrdiloeT 

amerikaSi misi wili aWarbebs 80%-s. 

axali urikis ZiriTad saeqspluatacio upiratesobad iTvleba 

SekeTebaTSoriso garbenis gazrda 500 aTas kilometramde. 

cveTamedegi elementebis samsaxuris vada 1 milion kilometramde, 

aseve 18-100 modelis urikasTan SedarebiT gazrdilia carieli 

vagonis Tvlebis relsebidan gadasvlis mdgradobis maragis 

koeficienti 30%-mde. gamoyenebulia ra urikaSi proeqtirebis 

Tanamedrove teqnologiebi da maRalxarisxovani komponentebi 

uzrunvelyofen urikis konstruqciis mniSvnelovnad did 

resurss. urika Barber-is arsebiT gansxvavebad iTvleba misi 

dabali Rirebuleba. rogorc ekonomikuri gaTvlebi adastureben 

arsebobis sruli ciklis ganmavlobaSi urika Barber S-2-R-is 

Rirebuleba urikis momsaxurebasa da remontze  77%-iT  ufro  

naklebia  18-100  modelis  urikasTan SedarebiT, rac 

mTlianobaSi rkinigzas aZlevs uaRresad mniSvnelovan 

ekonomikur efeqts. 
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Barber S-2-R amerkuli inovaciuri urikis (modeli 18-19810) 

da sakvlevi obieqtis 18-100 modelis urikis teqnikuri 

maxasiaTeblebis urTierTSedareba warmodgenilia cxril 4-Si. 

18-100 da 18-9810 modelis savali nawilebis teqnikuri maxasiaTeblebi. 

cxrili 4 

teqnikuri maxasiaTeblebi urikis modeli da 

parametrebis mniSvnelobebi 

18-100 18-9810 

urikis masa, kg. 4900 4800 

urikis baza (nominalis 

mixedviT), mm. 

1850 1850 

wyvilTvlidan relsebze 

gadacemuli maqsimaluri 

saangariSo statikuri 

datvirTva, tZ. (kn) 

23,5 

(230,5) 

23,5 

(230,5) 

vagonis moZraobis 

konstruqciuli siCqare, km/sT. 

(m/wm) 

120 

(33) 

120 

(33) 

manZili wyvilTvlis RerZis 

yelebis centrebs Soris 

2036 2036 

manZili gverdiTi srialebis 

grZiv RerZebs Soris, mm. 

1524 1524 

Tvlis diametri gorvis wris 

mixedviT, mm. 

957 957 

manZili relsebis Tavebis 

donidan saquslis sayrden 

zedapiramde, mm. 

_ Tavisufal mdgomareobaSi 

_ carieli vagonis qveS (vagonis 

tara 21 t). 

 

 

806 

 

795 

 

 

816 

 

795 

CaRunvis sxvaoba cariel da 

datvirTul vagonebs Soris, mm. 

42 51 

resoruli Camokidebis 

saangariSo statikuri CaRunva, 

mm. 

_ carieli vagonis qveS (vagonis 

tara 21 t.) 

_ datvirTuli vagonis qveS 

(vagonis bruto 100 t.) 

 

 

 

7 

 

49 

 

 

 

25 

 

48 

gverdiTi srialebi xisti, 

RreCoTi 

zambaruli 

drekadi 

gverdiTi CarCos sayrdeni 

zedapiri  

mosaxsneli 

cveTamedegi 

kavi 

mosaxsneli 

cveTamedegi 

kavi 
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cxrili 4-is gagrZeleba 

 
kaseturi sakisris adapteri buqsa cveTamedegi 

Tujis 

adapteri 

resoruli Camokidebani wrfivi 

maxasiaTebliT 

nawilobriv 

wrfivi 

maxasiaTebliT 

friqciuli soli  brtyeli 

formis, 

foladis 

masalis 

sivrcobrivi, 

Sedgenili  

ВЧ-120 markis 
Tujisagan 

friqciuli Tamasa Sedgenili 

30ХГСА 
foladis 

masalisagan 

mTliani У9,  
У10 

foladisagan 

samsaxuris vada, weli 30 32 

SekeTebaTaSorisi garbeni, aTasi 

km. 

110 500 

 

amerikuli urika Barber S-2-R modeli 18-9855 (nax. 15) da 

rusuli warmoebis urika 18-194-1-is teqnikuri maxasiaTeblebis 

urTierSedareba warmodgenilia cxril 5-Si. 

18-194-1 da Barber S-2-R modeli 18-9855 urikebis ZiriTadi parametrebi. cxrili 5  

teqnikuri maxasiaTeblebi urikis modeli da parametrebis 

mniSvnelobebi 

18-194-1 18-9855 

urikis masa, kg. 4960 5000 

urikis baza (nominalis 

mixedviT), mm. 

1850 1850 

wyvilTvlidan relsebze 

gadacemuli maqsimaluri 

saangariSo statikuri 

datvirTva, tZ. (kn) 

25 

(245,2) 

25 

(245,2) 

vagonis moZraobis 

konstruqciuli siCqare, km/sT. 

(m/wm) 

120 

(33) 

120 

(33) 

manZili wyvilTvlis RerZis 

yelebis centrebs Soris 

2036 2036 

manZili gverdiTi srialebis 

grZiv RerZebs Soris, mm. 

1524 1524 

Tvlis diametri gorvis wris 

mixedviT, mm. 

957 957 
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cxrili 5-is gagrZeleba 

 

manZili relsebis Tavebis 

donidan saquslis sayrden 

zedapiramde, mm. 

_ Tavisufal mdgomareobaSi 

_ carieli vagonis qveS (vagonis 

tara 21 t). 

 

 

 

816 

 

800 

 

 

 

830 

 

795 

CaRunvis sxvaoba cariel da 

datvirTul vagonebs Soris, mm. 

63 55 

resoruli Camokidebis 

saangariSo statikuri CaRunva, 

mm. 

_ carieli vagonis qveS (vagonis 

tara 21 t.) 

_ datvirTuli vagonis qveS 

(vagonis bruto 100 t.) 

 

 

 

12 

 

51 

 

 

 

25 

 

51 

resoruli Camokidebis xvedriTi 

cveTis koeficienti, mm. 

_ carieli vagonis qveS (vagonis 

tara 21 t.) 

_ datvirTuli vagonis qveS 

(vagonis bruto 100 t.) 

 

 

0,08 

 

0,11 

 

 

0,10-0,40 

 

0,08-0,15 

gverdiTi srialebi drekadi 

poliureTanis 

drekadi 

elementebiT 

zambaruli 

drekadi 

gverdiTi CarCos sayrdeni 

zedapiri  

mosaxsneli 

cveTamedegi 

kavi 

mosaxsneli 

cveTamedegi 

kavi 

kaseturi sakisris adapteri adapteri 

poliureTanis 

sadebiT  

cveTamedegi 

Tujis 

adapteri 

resoruli Camokidebani bixazuri 

maxasiaTebliT 

nawilobriv 

wrfivi 

maxasiaTebliT 

friqciuli soli  brtyeli 

formis, ВЧ-120 
markis 

Tujisagan 

polimeluri 

zesadebiT  

sivrcobrivi, 

Sedgenili  

ВЧ-120 markis 
Tujisagan 

friqciuli Tamasa Sedgenili 

30ХГСА 
foladis 

masalisagan 

mTliani У9,  
У10 

foladisagan 

samsaxuris vada, weli 32 32 

SekeTebaTaSorisi garbeni, aTasi 

km. 

150 500 
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rogorc teqnikuri parametrebis urTierTSedareba 

adasturebs 18-100 da 18-194-1 modelis rusuli warmoebis savali 

nawilebis teqnikuri parametrebi mniSvnelovnad CamorCebian 

Sesabamisad Barber S-2-R (modeli 18-9810) da Barber S-2-R (modeli 18-

9855) modelis savali nawilebis teqnikur parametrebs. 
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2.3. ოთღერძიანი სატვირთო ვაგონის ძარის სავალ ნაწილებთან 
შეერთების ერთიანი დინამიკური სქემის შედგენა და 18-100 
მოდელის სავალი ნაწილის სრიალების კონსტრუქციული 

მოდერნიზაციის აუცილებლობის დასაბუთება 
 

rkinigzaze satvirTo gadazidvebis ganxorcielebis 

yvelaze mosaxerxebel saSualebas warmoadgenen oTxRerZiani 

satvirTo vagonebi, sakiTxis ufro naTlad warmodgenis mizniT 

sqematurad SemoTavazebulia satvirTo vagonis yvelaze 

universaluri tipis - daxuruli satvirTo vagonis Zaris 18-100 

modelis saval nawilebTan SeerTebis erTiani dinamikuri sistema 

(nax. 16), radganac dinamikur zemoqmedebaTa udidesi nawili, 

romelic moqmedebs oTxRerZian satvirTo vagonebze 

warmoiSvebian 18-100 modelis orRerZiani savali nawilebidan. 

aRniSnuli modelis urika gamoirCeva konstruqciuli simartiviT, 

romelic Sedgeba gverdiTi CarCoebisagan, wyvilTvlebisagan 

buqsebTan erTad, centraluri resoruli Camokidebisagan da 

berketuli samuxruWe gadacemisagan. maT Soris mzid elementebad 

iTvlebian gverdiTi CarCoebi, wyvilTvlebi buqsebiT da 

resorebzeda Zeli. satvirTo vagonis Zara urikebs yovelTvis 

eyrdnoba satabike Zelis qusliT resorebzeda Zelis saqusleSi, 

e.i. sruli datvirTvis gadacema Zaridan xorcieldeba uSualod 

TiToeuli urikis resorebzeda Zelis saqusleSi. sqemis mixedviT 

Zaris urikebTan SeerTebisas dinamikaSi Zaram SeiZleba 

Seasrulos rxeviTi moZraobebi sivrciTi koordinatebis X, Y, Z 

mimarTulebiT da kuTxuri gadaadgilebani vertikalur sibrtyeSi 

,ϕ β  da γ  kuTxeebiT. amasTan erTad vagonis Zaris simZimis O 

centri dinamikaSi X, Y, Z RerZebis mimarT horizontaluri da 

vertikaluri mimarTulebebiT virtualurad gadanacvldeba 

garkveuli cvalebadi eqscentrisitetebiT, romelTa sidideebic 

ganisazRvreba urikis tabikis ZarasTan SeerTebisas warmoSobili 

RreCoTi   (romelic  cveTebis  gamo  eqspluataciaSi  icvleba),  
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nax. 17. Zaris urikaze dayrdnobis principialuri sqema vagonis  

moZraobisas mrudSi 
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resorebzeda Zelis ganivi gadaxriT (gadanacvlebiT) zambarebze 

da  Zaris  xtunviTi  moZraobis  sididiT  urikis  mimarT,   rac 

damokidebulia resoruli Camokidebis CaRunvaze. am dros adgili 

eqneba simZimis centris rxevebs vertikalur sibrtyeSi 
1

ϕ  kuTxiT 

da horizontalur sibrtyeSi X RerZis mimarT 
1

γ  kuTxiT, xolo Y 

RerZis mimarT 
1

β  kuTxiT. SeerTebis im adgilSi, sadac Zara 

qusliT eyrdnoba resorebzeda Zelis saqusles warmoiSveba 

xaxunis momenti xax.s.M  da xaxunis Zalebi xax.s.F . Zaris satabike 

Zelis da resorebzeda Zelis srialebis kontaqtisas warmoiSveba 

xaxunis momenti xax.sr.M  da xaxunis Zalebi xax.sr.F . rac Seexeba 

urikis gverdiTi CarCoebis buqsebis korpusebTan SeerTebis 

adgilebSi moZraobis procesSi warmoiSveba xaxunis momenti 

xax.b.M  da xaxunis Zalebi xax.b.F . uSualod centralur resorul 

CamokidebaSi ki realizdeba xaxunis momenti xax.c.M  da xaxunis 

Zalebi xax.c.F . Zaris da urikis sayrdeni elementebis 

urTierTqmedeba liandagis marjvena mogezulobis mrudSi 

warmoSobili vagonis bruto masiT warmodgenilia nax. 17-ze, 

sadac 1 - aris vagonis Zara; 2 – urikis resorebzeda Zeli; 3 – 

Zaris satabike Zelis qusli; 4 – urikis resorebzeda Zelis 

saqusle; 5 – Zaris satabike srialebi; 6 – urikis resorebzeda 

Zelis srialebi. rogorc sqemidan Cans vagonis moZraobisas 

liandagis mrud ubanze adgili aqvs Zaris gadaxras saqusleSi, 

ris gamoc igi eyrdnoba Tavisi srialebiT urikis srialebs da 

gadascems maT datvirTvis garkveul nawils, ris gamoc 

srialebis kontaqtis adgilebSi realizdeba xaxunis momenti da 

xaxunis Zalebi. datvirTvis gadacemis aseTi saxe warmoadgens 

qusli-saqusle-srialebis sayrden sistemas. 

satvirTo vagonis umniSvnelovanes dinamikur qvesistemad 

iTvleba Zaris urikebTan dayrdnobis qvesistema, romelic 

Cveulebrivad Sesruldeba qusli-saqusle-srialebi qvesistemis 

saxiT. 
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sarkinigzo transportis erT-erTi mniSvnelovani 

problema, romelic exeba gzis mcire radiusian ubnebze 

satvirTo vagonis da liandagis urTierTqmedebis Sedegad 

warmoSobili Tvlebis qimebisa da relsebis Tavebis gverdiTi 

cveTebis Semcirebas. gamoCenil mecnierTa eqsperimentaluri 

kvlevebiT dadgenilia, rom am saxis cveTebis umTavres wyaroebad 

iTvlebian Tvlebis qimebis relsebis TavebTan kontaqtis 

mimmarTveli Zalebi, gverdiTi datvirTvebi, romlebic 

gamowveulia mrudSi centridanuli da qaris dawolis ZalebiT, 

urikis CarCos Zalebi, wyvilTvlebis mier relsebi-Spalebis 

erTian meserze gadacemuli Zalebi, mrudSi damuxruWebis (uares 

SemTxvevaSi Casolvis warmoSobis) Zalebi, damuxruWebis Sedegad 

warmoqmnili inerciis Zalebi, Tvlebis qimebis relsebis Tavebze 

gaqanebis kuTxeebis sidide da sxv. aRniSnul ZalTa zemoqmedeba 

gansakuTrebiT didia matareblis SemadgenlobaSi myofi 

calkeuli vagonebis maqsimaluri bruto masebis dros, anu 

mTlianobaSi matareblis maqsimaluri bruto masis dros. am 

cveTebis warmoSobis erT-erT wyaros aseve warmoadgens 

oTxRerZiani satvirTo vagonis 18-100 modelis orRerZiani urikis 

resorebzeda Zelze ganlagebuli moZvelebuli da 

arasrulyofili yuTiseburi konstruqciis srialebi. aRniSnuli 

konstruqciis srialebi warmoadgenen cveTebis gamomwvev erT-erT 

mizezs, romelic vagonebis eqspluataciis procesSi xSirad 

iqceven yuradRebas uaryofiTi gamovlinebebis kuTxiT, ris gamoc 

misi modernizacia-Secvla ufro srulyofili konstruqciiT 

kvlavac aqtualuria da moiTxovs Semdgom kvlevebs. miuxedavad 

gorgolaWiani srialebis sxvadasxva konstruqciebisa, romlebic 

gamoyenebulia evropisa da amerikis qveynebis satvirTo vagonebis 

urikebze, kvlavac rCeba am kvanZebis Semdgomi konstruqciuli 

modernizaciisa da srulyofis amocana.  

mravalmxrivi Teoriuli da eqsperimentaluri  

dakvirvebebiT  damtkicebulia, rom 18-100 modelis urikaSi 

gamoiyenebuli arsebuli primitiuli yuTisebri konstruqciis 
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srialebi (nax. 18), romlebic swrafad cveTadia da warmoadgenen 

Tvlebis qimebis da relsebis Tavebis gverdiTi cveTebis 

warmoSobis erT-erT mniSvnelovan wyaros. (srialas ZiriTadi 

teqnikuri monacemebi mocemulia cxril 6-Si).  

 

18-100 modelis savali nawilis srialas ZiriTadi teqnikuri parametrebi.               

cxrili 6 

parametrebi ZiriTadi zomebi, masa da 

dasamzadebeli masala 

srialas xufis sigrZe, mm. 3
2234+

−  

srialas xufis sigane, mm. 3
2108+

−  

srialas xufis simaRle, mm. 3
276+

−  

srialas masa, kg. 4,48 

srialas xufis dasamzadebeli 

masala 

foladi 3 

 

eqspluataciisas srialebs Soris arsebuli sazeTi masalis 

swrafad mocilebiT warmoiqmneba mSrali triboteqnikuri 

procesi da vagonis liandagis mrud ubanze moZraobisas 

SesaZlebelia adgili hqondes Casolvis movlenas srialebs 

Soris, ramac ukontrolod SeiZleba gazardos mimmarTveli da 

gverdiTi Zalebi, romlebsac Rebuloben gare relsebi (gare 

Zafebi). garda aRniSnulisa aris SemTxvevebi rodesac Zarisa da 

savali nawilebis horizontaluri srialebis Casolvis gamo 

maSin, rodesac satvirTo vagonis Zaris srialebsa da or saval 

nawilSi ganlagebul srialebs Soris RreCo diagonalze   xdeba   

nulovani   e.i.   rodesac   vagonis  Zaris horizontaluri 

diagonaluri srialebi mTlianad daeyrdnoba savali nawilebis 

resorebzeda Zelebze ganlagebul horizontalur diagonalur 

srialebs, maSin SeiZleba vagoni saerTod gadavides (amovardes) 

relsebidan. aqedan gamomdinare SesaZlebelia adgili hqondes 

Tvlebis da relsebis mwyobridan gamosvlas. aRniSnuli movlena 

gansakuTrebiT xSiria gzis mcire radiusian da arastandartul 

mrudebSi. 
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evropisa da amerikis SeerTebuli Statebis satvirTo 

moZravi SemadgenlobebisaTvis gamoyenebul saval nawilebSi (Y-

25, Y-31, Y-33, TF-25, LTF-25, Barber, Swing motion II  da sxv.) mTlianad 

aRmofxvrilia 18-100 modelis urikisaTvis maxasiaTebeli 

srialebi da maTSi ZiriTadad gamoyenebulia cilindruli 

gorgolaWebiani an drekad-friqciuli srialebi. 

ZiriTadi sazRvargareTuli firmebi, romlebic amuSaveben 

da uSveben satvirTo vagonebis srialebs internetis monacemebze 

dayrdnobiT warmoadgenen staki, barberi, simington-goldi da 

maieri.  

stakis firmis srialebis gaanalizebis safuZvelze 

SegviZlia davaskvnaT, rom isini warmoadgenen yuTiseburi formis 

konstruqciebs  (nax. 19), (nax. 20), (nax. 21), sadac Cveulebrivi 

cilindruli gorgolaWebi ganTavsebulni arian Tavisufal 

mdgomareobaSi, romelTac yuTSi SeuZliaT ganaxorcielon 

mxolod winsvliTi an ukusvliTi moZraoba. maTi mTavari 

amocanaa SezRudon satvirTo vagonis Zaris gadaxris kuTxe 

resorebzeda Zelis mimarT da uzrunvelyon urikis mobruneba 

misi Caweris dros liandagis mrud ubanze gorgolaWiani 

sayrdenebis xarjze. imave firmis mier SemdgomSi damuSavebuli 

da warmoebaSi gaSvebul iqna SedarebiT rTuli konstruqciis 

sriala (nax. 22), romlis ZiriTad konstruqciul Semadgenel 

elementebs warmoadgenen yuTi, romelSic ganTavsdeba sami 

elastomeruli sadebi da ori xisti Canadgami. am SemTxvevaSi 

satvirTo vagonis Zaris srialebi mudmivad exebian elastomerul 

sadebebs da garkveulwilad kumSavs maT da amiT srialas 

SeZenili aqvs drekadi funqcia. vinaidan elastomers aqvs xaxunis 

dabali koeficienti sriala umniSvnelod zrdis xaxunis moments, 

romelic ewinaaRmdegeba urikebis mobrunebas liandagis mrud 

ubnebze. xisti Canadgamebis arseboba, romelnic garkveuli 

RreCoTi arian dacilebulni vagonis Zaris srialebTan 

uzrunvelyofen Zaris kuTxuri gadanacvlebis amplitudas 

resorebzeda  Zelis   mimarT.  garda  amisa  imave  firmis  mier  
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warmodgenilia sriala gorgolaWiani SemzRudveliT da drekad-

madempfirebeli meqanizmiT (nax. 23), (nax. 24), (nax. 25), romelic 

Sedgeba soliseburi Canadgamisagan, elastomeruli sadebebiT, 

romelic uzrunvelyofs drekad-madempfirebel moqmedebas 

vagonis Zaris gadaxraze da zrdis xaxunis moments, urikis 

mimoqneviTi rxevebis Casaqrobad. aRniSnuli srialas drekad-

madempfirebeli meqanizmi moiTxovs zust Casmas da regulirebas, 

rac damokidebulia mis ganlagebaze ama Tu im tipis vagonze da 

arsebiTad aris damokidebuli saeqspluatacio pirobebze, 

vinaidan am srialaSi realizdeba rxevebis friqciuli 

STanmTqmelis gansakuTrebuli saxe. misi parametrebi 

Cveulebrivad SeirCeva siCqaris viwro diapazonSi miRebuli 

efeqturi muSaobis gaangariSebis meTodikiT, aseve datvirTvebisa 

da gzis mdgomareobaze damokidebulebiT, sadac gaiTvaliswineba 

aramarto vagonis maxasiaTeblebi aseve urikis resorul 

CamokidebaTa parametrebic.  

firma barberis warmoebis srialebi iTvlebian 

gorgolaWian srialebad da stakis firmis msgavsi konstruqciis 

srialebisagan gansxvavdebian yuTis konstruqciiT, 

gorgolaWebiT, sayrdeni SuasadebebiT da sxv. isini 

ganekuTvnebian xist srialebs, romlebic zRudaven Zaris kuTxur 

gadaxrebs da xels uwyobs urikis Caweras liandagis mrud 

ubanze. yuradRebas iqcevs firma simington-gold-is srilebi, 

romelTa Taviseburad iTvleba misi sayrdeni zedapirebis mudmivi 

SekumSva vagonis Zaris srialasTan rezinuli Canadebis 

meSveobiT. rogorc Cveulebrivi drekadi sriala is 

uzrunvelyofs Zaris garkveul damabrunebel moments da xaxunis 

gazrdil moments urikis mimoqneviTi rxevebis Caqrobis mizniT.   

rusuli warmoebis 18-131 modelSi gamoyenebulia drekad-

friqciuli (nax. 26), xolo 18-194-1-Si da 18-578-Si drekad-

friqciuli (nax. 27) an kombinirebuli drekad-gorgolaWiani (nax. 

28) konstruqcia.  gorgolaWi   warmoadgens   Zaris    gverdiTi  
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gadaxris saboloo SemzRudvels. mTlianobaSi ki srialebis 

konstruqciuli evolucia moicavs srialebs Camosxmul daxurul 

an Ria yuTSi ganlagebuli erTi an ori cilindruli 

gorgolaWiT, metaluri sayrdenebiT poliureTanis CanarTebTan 

erTad, elastomeruli, kombinirebuli konstruqcia gorgolaWiT 

da elastomeriT da sxv.  
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2.4. სატვირთო ვაგონის ორღერძიანი სავალი ნაწილის ახალი 
კონსტრუქციის ჰორიზონტალური სრიალა და ვაგონის ძარის 

სრიალებსა და ურიკის სრიალებს შორის მიმდინარე 
ტრიბოტექნიკური პროცესის დადგენა 

 
Catarebuli kvlevebi praqtikulad adasturebs, rom 

sadisertacio naSromSi warmodgenili satvirTo vagonis 

orRerZiani savali nawilis sriala konstruqciulad 

warmoadgens sruliad gansxvavebul konstruqcias da misi 

analogi arcerT saliteraturo an internet wyaroebSi ar 

moipoveba. rogorc zemoT aRvniSneT amerikuli warmoebis Barber-

is tipis yvelaze gavrcelebuli urikis modelSi srialebSi 

gamoyenebulia or-ori Sewyvilebuli cilindruli gorgolaWi. am 

SemTxvevaSi Zaris dayrdnobisas srialaze misi winsvliTi 

moZraobis dros sruldeba gorviTi xaxuni, xolo ganivi 

gadanacvlebisas, romlebic warmoiSvebian vagonebis ganivi 

rxevebis dros swarmoebs srialis xaxuni. e.i. am SemTxvevaSi 

adgili aqvs ori saxis triboteqnikur process – gorviT da 

srialis xaxunebs. maSasadame TviTon gorgolaWs am SemTxvevaSi 

SeuZlia ganaxorcielos mxolod brunviTi moZraoba X RerZis 

mimarT. 

sayovelTaod cnobilia, rom nebismier sxeuls sivrceSi 

OXYZ koordinatTa sistemaSi SeuZlia hqondes eqvsi 

Tavisuflebis xarisxi da Sesabamisad ganaxorcielos X, Y  da Z 

RerZebis mimarT sami winsvliTi da sami brunviTi moZraoba. 

SemoTavazebul axali konstruqciis srialaSi burTulas 

SeuZlia ganaxorcielos sami saxis brunviTi moZraoba X, Y  da Z 

RerZebis mimarT da Sesabamisad mas sivrciT koordinatTa 

sistemaSi eqneba sami Tavisuflebis xarisxi da samive mxolod 

brunviTi (yvela winsvliTi moZraoba misTvis SezRudulia). 

srialas warmodgenili konstruqcia awyobil  (nax.L29) da 

daSlil (nax. 30) mdgomareobaSi iTvaliswinebs specialur yuTs,  

   



115 

 

 

 

 

 

n
a
x
. 
2
9
. 
a
x
a
l
i
 
k
o
n
s
t
r
u
q
c
i
i
s
 
s
r
i
a
l
a
 



116 

 

 

 

nax. 30. axali konstruqciis sriala daSlil mdgomareobaSi 
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romelic Sedgeba ori nawilisagan – qveda  nawili anu srialas 

Ziri,  sadac specialur RarebSi   Caewyoba   burTulebi    da   

zeda nawili,  romelic asrulebs  xufis   movaleobas  da  

magrdeba  6 WanWikiT  zomiT 12M  srialas Zirze moWril 

2012×M  mm. kuTxvilebSi.  

saxuravis zemoT burTulebi amoweulia daaxloebiT 1/3-ze 

meti nawiliT im mizniT, rom isini ar amovardnen TavianTi 

budeebidan. burTulebi warmoadgenen Zaris bolo SemzRudvel 

elementebs, romlis qvemoTac igi veRar gadaadgildeba, e.i. 

burTulebi gauresorebelia. srialas ZiriTadi gabarituli 

zomebi emTxveva arsebuli yuTiseburi modelis srialas zomebis 

kerZod: sigrZe 
3
2234+

−  mm.; sigane 
3
2108+

−  mm. da simaRle srialas 

Ziridan budeebidan amosuli burTulebis zeda wertilebamde 

3
276+

−  mm. budeebSi ganTavsdeba sazeTi masala cveTebis da xmauris 

Semcirebis mizniT. warmodgenili sriala arsebiTad Seamcirebs 

cveTebs aramarto uSualod srialebSi aramed nebismier sxva 

zemoxsenebul srialas konstruqciasTan SedarebiT igi 

Seamcirebs mimmarTveli da gverdiTi Zalebis zemoqmedebas 

Tvlebis qimebisa da relsebis Tavebis Siga waxnagebs Soris, rac 

mniSvnelovnad Seamcirebs Sesabamisad cveTebis Sedegebs, 

romlebic gamowveulia 18-100 modelis savali nawilebiT. 

warmodgenili sriala SesaZlebelia aseve Sesruldes 

kombinirebul variantSi elastomerTan erTad, rac met simdovres 

SesZens vagonis svlas da Seamcirebs urikebis zigzagur 

moZraobas Zaris ganivi gadanacvlebebis Semcirebis gamo. 

srialas ZiriTad dadebiT Tvisebad sxva konstruqciebTan 

SedarebiT unda CaiTvalos is Tviseba, rom masSi nacvlad ori 

saxis xaxunisa – gorvis da srialis, xorcieldeba erTi saxis 

xaxuni – gorviTi xaxuni. e.i. am SemTxvevaSi gamartivebulia 

triboteqnikuri procesi da cveTebi mniSnelovnad Semcirdeba 

srialas konstruqciaSi. amasTanave konstruqciis mTavar 

Rirsebad unda iqnes miCneuli, rom Zarisa da urikis srialebs 
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Soris arsebuli nominaluri RreCos minimumamde Semcirebisas, 

maSin, rodesac ori urikis diagonalze Zara dajdeba srialebze 

ar moxdeba Zaris gaWedva srialebze da vagonis Cavardna 

liandagis mrud ubnebSi, rac amJamad arsebuli yuTiseburi 

konstruqciis srialebis SemTxvevaSi xandaxan xdeba 

gansakuTrebiT maSin, rodesac moxaxune zedapirebs Soris 

mTlianad mocilebulia sazeTi masalis fena da xorcieldeba 

mSrali xaxuni, rac erT-erT problemad iTvleba rkinigzaze.     

sadisertacio naSromSi warmodgenili srialas axali 

konstruqcia cxadyofs, rom satvirTo vagonis Zaris satabike 

Zelze ganlagebul horizontalur srialebsa da urikis 

horizontalur srialebs Soris vagonebis moZraobisas liandagis 

mrud ubnebze swarmoebs gorviTi xasiaTis triboteqnikuri 

procesi.  

konkretuli SemTxvevisaTvis vagonis Zaris srialadan 

urikis srialaze mosuli datvirTva da maT Soris ganviTarebuli 

procesi sqematurad SeiZleba warmodgenili iqnes nax. 31-is 

Sesabamisad. rogorc sqemidan Cans vagonis Zaris srialadan 

urikis srialaze moqmedebs normaluri Zala Fn.Z.,  romelic 

nawildeba or burTulaze   

Fn.sr.=Fn.1+ Fn..2                    (1) 

 

srialas calkeul burTulaze moqmedeben gorvis xaxunis 

Zala Fg.x.sr., romelic Tavis mxriv nawildeba TiToeul 

burTulaze Fg.x.1 da Fg.x.2 Sesabamisad mTlianad srialaze 

Fg.x.sr.= Fg.x.1+ Fg.x.2                (2) 

 

analogiurad iqneba burTulebis mamoZravebeli Zalebis 

SemTxvevaSi mTlianobaSi srialas burTulebis mamoZravebeli 

Zala aRvniSnoT Fm.Z.sr. da Sesabamisad pirvel burTulaze Fm.Z.1 da 

Fm.Z.2, maSasadame 

Fm.Z.sr.= Fm.Z.1+ Fm.Z.2                 (3) 
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wonasworobis piroba moiTxovs, rom vagonis Zaridan 

burTulebze mosul normaluri Zalebis tolqmedi da 

mamoZravebeli Zalebis tolqmedi iyos erTmaneTis toli. e.i. 

Fg.x.sr.= Fm.Z.sr.    (4) 

 

arsebiTad am SemTxvevaSi gansakuTrebuli roli eniWeba 

srialas burTulebis mamoZravebel momentebs, kerZod TiToeuli 

burTulisaTvis  igi  toli  iqneba  mamoZravebeli Zalis 

namravlisa burTulis radiusze, xolo mTlianad srialebisaTvis 

mamoZravebeli momenti toli iqneba: 

Msr.=Fm.Z.1R+ Fm.Z.2R=R(Fm.Z.1+ Fm.Z.2) =R(Fg.x.1+Fg.x.2)                (5) 

srialas mamoZravebeli momentis gawonasworeba moxdeba 

gorvis xaxunis ZaliT, romelic ganisazRvreba xaxunis 

koeficientis namravliT Zaris srialaze mosul normalur 

Zalaze: 

           n.sr.g.x.g.x.sr. FfF ⋅=               (6) 

pirobiTad miviCniT, rom srialas rogorc pirvel aseve 

meore burTulaSic gorvis xaxunis koeficientebis mniSvnelobebi 

nebismier konkretul SemTxvevaSi erTmaneTis tolia. aqedan 

gamomdinare gorvis xaxunis koeficienti warmoadgens 

mamoZravebeli momentebis jamis fardobas srialaze moqmed 

normalur ZalasTan: 

       
n.sr.

g.x.1

n.sr.

m.Z.2m.Z.1

g. F
FFR

F
FFRf xg )()( 2..+

=
+

=        (7) 

saidanac mTlianad srialis gorvis xaxunis Zala toli 

iqneba 

              
R

FFf
F n )( 2.+⋅

= n.1g.

g.x.sr.             (8)   

vinaidan konstruqciaSi gamoyenebulia sazeTi masala 

burTulebis brunvis dros xaxunis koeficienti TavisTavad 

damokidebuli iqneba zeTis fenebs Soris warmoSobili 

winaaRmdegobis Zalebis daZlevaze, amitom srialaSi unda SeirCes 
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iseTi siblantis sazeTi masala, rom burTulebs TavisTavad 

SeeZloT masSi brunva.   

“Zaris sriala-urikis sriala” sistemis muSaobisas 

moxaxune zedapirebis mcire Sexebis dros adgili aqvs adheziur 

movlenas, e.i. am SemTxvevaSi adgili aqvs zedapirul 

zemoqmedebebs, xolo maSin, rodesac didia vagonis Zaris dawola 

srialas burTulebze SesaZlebelia adgili hqondes ufro rTul 

movlenebs, romelic aisaxeba koheziur procesSi, e.i. adgili 

eqneba burTulas SigniT movlenebs, Tumca koheziuri Zalebi am 

SemTxvevaSi ewinaaRmdegebian Siga deformaciebs da SesaZlebelia 

moxdes burTulebis zedapirebis agleja, rac gansakuTrebul 

pirobas uyeneben burTulebis dasamzadebel masalebs. Sesabamisad 

mizanSewonilad migvaCnia gamoyenebuli iqnes maRali simtkicis 

sasakisre foladebi, romelTa jamuri Semadgenlobac mocemulia 

cril 7-Si. 

               foladebis qimiuri Semadgenloba              cxrili 7 

 

foladis sasakisre masalebis Seswavlis safuZvelze 

varCevT ШХ4 markas, romelic saSualebas iZleva gaizardos 

burTulebis muSaobis saimedooba da xangamZleoba. am SemTxvevaSi 

vsargeblobT Termuli damuSavebis axali meTodiT, rac 

gulisxmobs zedapiruli wrTobis meTods foladis siRrmiseuli 

induqciuri gaxurebiT, rac saSualebas iZleva miviRoT 

burTulas reglamintirebul siRrmeSi mTlian kveTebSi 

wrTobisaTvis sakmarisi xarisxi. burTulebi aseTi Termuli 

damuSavebis Sedegad miiReben mtkice cveTamedeg zedapirul fenas 

ganivi kveTis mTel perimetrze, romelsac eqneba sisale 

HRC6258 ÷  35,2 ÷  mm. siRrmeze da aseve isini iqnebian 

foladis 

marka 

elementebis Semcveloba, % ara umetesi 

naxSirbadi 

C 
manganumi 

Mn 
siliciumi 

Si 
qromi 

Cr 
gogirdi 

da 

fosfori 

S da P  

nikeli 

Ni 
spilenZi 

Cu 

ШХ15 0,95...1,10 0,20...0,40 0,17...0,37 1,30...1,65 0,02...0,027 0,30 0,25 

ШХ15СГ 0,95...1,10 0,90...1,20 0,40...0,65 1,30...1,65 0,02...0,027 0,30 0,25 

ШХ15СГ
Ш 

1,01 1,10 0,52 1,50 0,008...0,00

07 

0,21 0,20 

ШХ4 0,95...1,05 0,15...0,30 0,15...0,30 0,35...0,50 0,02...0,027 0,30 0,25 
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ganmtkicebulni, oRond eqnebaT siblantis sakmarisi maragi 

SuagulSi sisaliT HRC4035 ÷ . SerCeuli foladi, romelsac 

viyenebT srialas konstruqciaSi burTulebis dasamzadeblad 

diametriT ø60  mm. xangrZlivi periodis ganmavlobaSi 

dazianebaTa gareSe gauZlebs Zaris srialebidan gadacemul 

maqsimalur datvirTvebs, rac SeiZleba movides vagonis 

moZraobisas liandagis mrud ubnebze. 
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3. დასკვნა 

 

- Sesrulebuli samuSaos safuZvelze dabejTebiT SeiZleba 

iTqvas, rom sadisertacio naSromSi dasmuli sakiTxi 

aqtualuria da satvirTo vagonebis 18-100 modelis 

orRerZiani savali nawilebis srialebis arsebuli 

konstruqciebi saWiroeben aucilebel modernizacias; 

- burTulebiani konstruqciis warmodgenil srialaSi 

gamartivebulia triboteqnikuri procesi vagonis Zaris 

horizontalur srialebsa da urikis horizontalur 

srialebs Soris, kerZod am SemTxvevaSi xorcieldeba 

mxolod gorviTi xaxuni da burTulebs moZraoba SeuZliaT 

OXYZ sivrciTi sakoordinato RerZebis X, Y  da Z  RerZebis 

mimarT ganaxorcielon mxolod brunviTi moZraobebi, ris 

gamoc sistema daxasiaTdeba sami Tavisuflebis xarisxiT 

(winsvliTi moZraobebi ar xorcieldeba); 

- vinaidan burTulebs SeuZliaT sivrciT koordinatebSi 

yvela RerZis mimarT brunviTi moZraobebis ganxorcieleba 

praqtikulad gamoricxulia Zaris srialebze 

diagonalurad dajdomis SemTxvevaSi adgili hqondes Zaris 

urikis srialaze gaWeqvas (Casolvas), rasac adgili aqvs 

arsebuli konstruqciis urikis srialebis 

urTierTqmedebisas Zaris srialebTan da ramac SeiZleba 

gamoiwvios vagonis relsebidan amovardna liandagis mcire 

radiusian mrud ubnebze moZraobis dros; 

- naSromSi warmodgenili srialas konstruqcia warmoadgens 

siaxles da misi analogi arcerT saliteraturo da 

internet monacemebSi ar moipoveba; 

- samuSaos praqtikul Rirebulebad unda CaiTvalos, rom 

misi warmoebaSi danergvis SemTxvevaSi, srialebis arsebul 

sxva konstruqciebTan SedarebiT garkveulwilad xels 

Seuwyobs Semcirdes cveTebis procesebi Tvlebis qimebsa da 
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relsebis Tavebis Siga waxnagebs Soris mimmarTveli da 

Tvlebidan gare relsze gadacemuli Zalebis zemoqmedebis 

Semcirebis gamo gansakuTrebiT maSin, rodesac vagonebi 

moZraoben liandagis mcire radiusian ubnebze; 

- mniSvnelovnad Semcirdeba cveTebi TviTon srialas 

konstruqciaSi, vinaidan praqtikulad gamoricxulia 

srialis xaxuni da Sesabamisad gaizrdeba misi saimedoba, 

xangamZleoba da muSaobisunarianoba, Semcirdeba 

momsaxurebis vadebi, rac dadebiTad aisaxeba sawarmosaTvis 

da mTlianad rkinigzisaTvis ekonomikuri efeqtianobis 

TvalsazrisiT.  
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