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gamogonebaze patentis aRweriloba 

 

gamogoneba ganekuTvneba manqanaTmSeneblobas, kerZod, teqnologiur 

procesebs, mimarTuls rkinigzis da metropolitenis moZravi Semadgen-

lobis urikebis aRsadgenad da SeiZleba gamoyenebul iqnes saremonto sa-

warmoebSi, zogadad, bzarebiani nakeTobebis, maT Soris, rkinigzis vagonis 

urikis CarCos ganiv ZelebSi warmoqmnili bzarebis saremontod.  

 cnobilia bzarebis remontis xerxi, romelic iTvaliswinebs sare-

monto nakeTobaSi bzaris damuSavebas misi nawiburebis dacalkevebis 

uzrunvelyofiT, amasTan, dacalkevebas axorcieleben bzaris mTel sigrZeze 

naxvretebis rigis SesrulebiT. Bbzaris SeduRebas ki axorcieleben Ti-

Toeuli naxvretis daduRebiT ise, rom TiToeul naxvretSi nakeris fenas 

asruleben liTonis mTel siRrmeze fenidan fenaze gadaadgilebiT, bzaris 

xazis gaswvriv bolovana SeduRebuli naxvretisaken (1).  

 aRniSnuli xerxis uaryofiTi mxarea is, rom masSi ar aris moyvanili 

Sesasrulebeli naxvretebis diametris SerCevis wesi elementis sisqeze da-

mokidebulebiT da ar aris gaTvaliswinebuli narCeni SeduRebis daZabulo-

bis ganawilebis done da xasiaTi, romelTa sididem muSaobis an/da dat-

virTvis garkveul pirobebSi  nakeris gansazRvrul adgilebSi SeiZleba 

miaRwios denadobis zRvars, rac, Tavis mxriv, SeiZleba gaxdes  konstruq-

ciis elementis daRlilobiTi simtkicis Semcirebis safuZveli. Ggarda ze-

moaRniSnulisa, moyvanili teqnologiuri procesi gamoirCeva dabali funq-

ciuri SesaZleblobebiT, radgan misi gamoyeneba SesaZlebelia mxolod 

SezRuduli daniSnulebisa da parametrebis mqone nakeTobebis aRdgenisas,  

aseTi xerxiT aRdgenil nakeTobebs ki, ukve naxseneb mizezTa gamo, eqneba 

dabali saimedooba. 

 cnobilia samgzavro vagonebis urikebis bzarebiani CarCoebis remon-

tis xerxi, romelic gankuTvnilia iseTi urikebis CarCoebis aRsadgenad, ro-

melTa CarCoebs ganiv ZelebSi gaaCniaT bzarebi. aRniSnuli xerxi iTva-

liswinebs CarCoSi teqnologiuri fanjris amoWras bzaris mocilebiT, ze-

sadebis dayenebas da mis garSemo SenaduRi nakeris Sesrulebas. amasTan, 

teqnologiur fanjaras Wrian uSualod ganivi Zelis qveda Taros piris 

gaswvriv da acileben konstruqciul nakers. zesadebs ayeneben kedlis Siga 

mxridan da pirvel nakers asruleben fanjris qveda nawilis gaswvriv, 

axdenen ra amiT konstruqciuli nakeris aRdgenas. Aamis Semdgom, zesadebs 
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aduReben teqnologiuri fanjris konturis garSemo, SenaduRi nakeris 

warmoqmniT Zelis vertikaluri kedlis Siga mxridan mTel perimetrze, pir-

veli SenaduRi nakeris 30-50 %-iT gadafarviT (2).  

 Mmiuxedavad imisa, rom xsenebuli xerxi iZleva ganivi Zelis ver-

tikalur kedelSi, Taros momijnaved, warmoqmnili bzarebis remontis 

SesaZleblobas da uzrunvelyofs Zelis gaZlierebas zesadebis meSveobiT, 

igi sakmaod Sromatevadia, aseTi xerxiT aRdgenil CarCos gaaCnia muSa-

unarianobis sakmaod dabali resursi, rameTu SeduRebiTi SeerTebis daR-

lilobiTi simtkice sakmaod dabalia. garda zemoaRniSnulisa, aseTi xerxiT 

aRdgenili CarCo naklebad saimedoa, radgan ar xdeba bzarze Sesrulebuli 

SenaduRi nakeris gaswvriv gavrcelebuli im deformaciebis efeqturi 

CaxSoba, romlebic warmoiSoba urikis eqsploataciis procesSi dinamikuri 

zemoqmedebis impulsiT, dartymebiT da/an niSancvladi datvirTvebiT, sadac 

dinamikuri datvirTvis impulsi warmoiqmneba wyvilaTvlebis miwydomisas 

relsebis SeerTebaze, dartymebi gzis araswori ubnebiT an wyvilaTvlebze 

defeqtebis gamo, xolo niSancvladi datvirTvebi ki ganiv Zelebze sxva-

dasxva kvanZebis dakidebis adgilebSi, rogoricaa wevis Zrava da wevis 

reduqtori.     

zemoT moyvanili uaryofiTi mxareebi aRmofxvrilia rkinigzis 

vagonis urikis CarCos ganiv Zelze bzaris remontis xerxiT, romelic iTva-

liswinebs Zelis kedelze bzaris damuSavebas, zesadebis dayenebas da Sedu-

Rebas, sadac bzaris damuSavebis procesSi axdenen  bzaris xazis gaswvriv 

amonaWeris Sesrulebas, amasTan,  xsenebuli amonaWeris Sesrulebamde an mis 

Semdeg, bzaris xazis ganivad asruleben, sul mcire, erT kilos, romelSic 

dgamen sadgmels, Semdgom axdenen sadgmelis SemoduRebas mTel konturze 

da amonaWeris SeduRebas bzaris mTel sigrZeze. Ggarda amisa, zesadebis 

dayenebas axdenen ise, rom gadafarul iqnes warmoqmnili SenaduRi nakerebi, 

xolo mis mierTebas ZelTan ki axorcieleben eleqtrodamoqlonvis meS-

veobiT. 

sadgmelis Cadgmas axorcieleben iseTnairad, rom misi erTi torsuli 

zedapiri ganTavsdes dasamuSavebeli kedlis gare zedapirze gamaval sibr-

tyeSi, xolo meore ki ganivi Zelis SigniT, dasamuSavebeli da ukana kedlis 

Siga zedapirebs Soris. 

sadgmelis Cadgmas axorcieleben iseTnairad, rom misi erTi torsuli 

zedapiri ganTavsdes dasamuSavebeli kedlis gare zedapirze gamaval sibr-
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tyeSi, xolo meore torsul boloze Sesrulebuli Sverili ki dasamu-

Savebeli kedlis paralelur ukana kedelSi Sesrulebul Sesabamisi for-

mis naxvretSi. 

   bzaris xazis ganivad Sesasrulebeli kiloebis raodenobas irCeven 

bzaris sigrZeze damokidebulebiT. 

zesadebs amzadeben furclovani foladisagan Г-s magvari formiT. 

   zesadebis dayenebamde masze asruleben naxvretebis simravles eleqt-

rodamoqlonvis uzrunvelsayofad. 

  gamogonebis teqnikuri Sedegia muSaunarianobis resursis gazrda, 

saimedoobis amaRleba da  funqciuri SesaZleblobis gafarToeba. 

   muSaunarianobis resursis gazrda miiRweva imiT, rom mniSvnelovnad 

izrdeba aRdgenili Zelis daRlilobiTi simtkice, rasac uzrunvelyofs 

bzaris xazis ganivad, sul mcire, erTi kilos Sesruleba, romelSic id-

gmeba sadgmeli, amasve xels uwyobs sadgmelis ZelTan, mTeli konturis 

garSemo da bzaris gaswvriv Sesrulebuli amonaWeris SeduReba, radgan 

niSancvladi datvirTvebis dros xdeba SeduRebis nakeris gaswvriv 

gavrcelebuli deformaciebis efeqturi CaxSoba. deformaciebis CaxSobis 

efeqturobaze gavlenas axdens, agreTve, sadgmelis Cayenebis meqanizmic, 

magaliTad iseTnairad, rom misi erTi torsuli zedapiri ganTavsdes dasa-

muSavebeli kedlis gare zedapirze gamaval sibrtyeSi, xolo meore tor-

sul zedapirze Sesrulebuli Sverili ki dasamuSavebeli kedlis para-

lelur ukana kedelSi Sesrulebul Sesabamisi formis naxvretSi, radgan 

aRwerili teqnologiuri procesiT miRebuli konstruqcia uzrunvelyofs 

datvirTvebis Tanabar ganawilebas aRdgenili zedapiridan Zelis mTel 

konstruqciaze. saimedoobis amaRleba miRweulia zesadebis formiTa da 

misi ZelTan mierTebis meqanizmiT, vinaidan zesadebis Г-sebri formiT 

Sesruleba uzrunvelyofs mis ganlagebas erTdroulad Zelis ori kedlis 

nawilis zemodan, xolo eleqtrodamoqlonviT misi kedlis am nawilebTan 

mierTeba ki mTlianobaSi zrdis konstruqciis sixistes. moyvanili teq-

nologiuri procesi iwvevs funqciuri SesaZleblobis gafarToebas, vi-

naidan zemoT aRweril moqmedebaTa Tanmimdevrobis CatarebiT miRebuli 

konstruqcia SesaZloa gamoyenebuli iyos iseTi dazianebuli nakeTobebis 

aRsadgenad, romlebic konstruqciaSi ganicdian dinamikuri datvirTvis 

impulsis zemoqmedebas da/an dartymebs da/an niSancvlad datvirTvebs.  G         
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garda moyvanili upiratesobebisa, aRwerili teqnologiuri procesi 

mniSvnelovnad amcirebs civi bzarebis warmoqmnis albaTobas, rameTu Sem-

cirebulia misi warmoSobis erT-erTi faqtori, SeduRebiT SeerTebis ad-

gilebSi narCeni daZabulobis arasasurveli velebi. 

gamogoneba gaxsnilia naxazebiT: 

fig. 1-ze warmodgenilia rkinigzis vagonis CarCos ganivi Zelis  ga-

mosaxuleba sxvadasxva kvanZebis dakidebis adgilis da bzaris warmoSobis 

savaraudo keris CvenebiT; 

fig.2-ze warmodgenilia kiloebis da damuSavebuli bzaris sqematuri 

gamosaxuleba; 

fig. 3-ze warmodgenilia sadgmelis Cadgmis meqanizmi da Zelis 

aRdgenil zedapirze SeduRebis nakeris ganlagebis sqema; 

fig. 4-ze warmodgenilia  zesadebis sqematuri gamosaxuleba. 

      xerxis ganxorcielebis magaliTis dawvrilebiT aRweramde ganxiluli 

iqneba CarCos konstruqcia da am konstruqciaSi bzaris warmoqmnis sa-

varaudo kera. magaliTis saxiT qvemoT moyvanili iqneba metropolitenis 

vagonis CarCos konstruqcia, romelic Seicavs grZiv Zelebs 1 da 2,  (fig.1) 

da ganiv Zelebs 3 da 4 (meore Zeli naxazze ar Cans), sadac ganiv Zelze 

dayenebulia zeda kronSteinebi 5 da 6 da qveda kronSteini 7 wevis Zravis 

Camosakideblad. garda amisa, aqvea damagrebuli kronSteini 8 wyvilaTvlis 

reduqtoris Camosakideblad da kronSteinebi 9 da 10, Sesabamisad samuxruWe 

cilindrisa da buqsebis sadaveebis dasamagreblad. aseTi konstruqciis 

CarCoebSi bzarebi 11 ZiriTadad Cndeba ganiv ZelebSi zeda kronSteinis 

Camagrebis adgilas (rogorc es fig. 1-zea naCvenebi). xerxis ganxorcielebis 

magaliTi moyvanili iqneba swored fig. 1-ze naCveneb adgilas warmoqmnili 

bzaris remontis magaliTze, Tumca, moyvanili magaliTi ar gamoricxavs 

CarCos sxva adgilas warmoqmnili bzaris remonts aRwerili teqnologiuri 

procesis meSveobiT. 

 bzaris remonts axorcieleben Semdegnairad: 

      Tavdapirvelad gansazRvraven bzaris sigrZes savaraudo keridan 

orive mimarTulebiT da irCeven kilos an kiloebis  12 Sesrulebis adgils, 

aq moyvanil magaliTSi Sesrulebulia ori kilo, anu savaraudo keridan 

maTi Sesrulebis adgili ar aRemateba 100 mm-s. unda aRiniSnos is faqti, 

rom moyvanili teqnologiiT SesaZlebelia 100 mm-ze meti sigrZis bzaris 

mqone CarCoebis remonti, maSin roca dRemde arsebuli standartiTa da 
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teqnologiiT aseTi sigrZis bzarebis mqone CarCoebis aRdgena ver xor-

cieldeboda da isini gamousadegrad iTvleboda Semdgomi eqspluataci-

isaTvis. Tumca unda aRiniSnos, rom kiloebis adgilis SerCevis moyvanili 

wesis dacva mkacrad ar aris gansazRvruli da igi SeiZleba SeirCes 

nebismieri misaRebi formiT. kiloebis adgilis SerCevis Semdgom axdenen 

mis Sesrulebas ise, rom igi ganlagebuli iyos bzaris xazis mimarT ga-

nivad. Kkiloebis amoWris Semdgom axdenen bzaris damuSavebas. kiloebis 

Sesrulebisa da bzarebis damuSavebis procesi SeiZleba Sesruldes sapi-

rispiro TanmimdevrobiTac. bzaris damuSavebis procesi iTvaliswinebis 

bzaris nawiburebis dacalkevebasa, rac SeiZleba ganxorcieldes bzaris 

xazis gaswvriv amonaWeris SesrulebiT ise, rom kveTSi mas gaaCndes 

konusuri forma. konusuri formiT SeiZleba damuSavdes kiloebis wiboebi 

ganivi Zelis kedlis gare zedapiris 13 mimarT. amonaWeris da kiloebis 

wiboebis konusurobis kuTxe moyvanil magaliTSi Seadgens 900, Tumca, maTi 

aseTi formiT Sesruleba ar gamoricxavs sxva, misaRebi  sididis kuTxiT 

maT damuSavebas, magaliTad 600-800-iani kuTxiT. damuSavebis procesis 

dasrulebis Semdgom axdenen kiloebSi sadgmelis 14 Cadgmas iseTnairad, 

rom misi erTi torsuli zedapiri 15 ganTavsdes ganivi Zelis kedlis gare 

zedapirze gamaval sibrtyeSi, xolo meore zedapirze winaswar Sesrule-

buli Sverili 16 ki - ganivi Zelis ukana kedelSi 17 winaswar Sesrulebul 

naxvretSi 18. sadgmelis Cadgmis moyvanili magaliTi ar gamoricxavs mis 

sxvagvarad Sesrulebas, magaliTad ise, rom meore torsuli kedeli gan-

Tavsdes gare da ukana kedlebis Siga zedapirebs Soris (naxazze ar aris 

naCvenebi) an teqnikis donidan cnobili sxva misaRebi formiTa da meTodiT. 

sadgmelis moyvanili wesiT kiloSi Cayenebis Semdeg axdenen mis Semo-

duRebas mTel konturze, amave dros axorcieleben bzaris 11 xazis 

gaswvriv amonaWeris SeduRebas. SeduRebis procesis dasrulebis Semdeg 

axorcieleben zesadebis 19 formirebas furclovani foladisagan. gamo-

gonebis ganxorcielebis aq moyvanil magaliTSi misi sisqe Seadgens 10 mm-s, 

Tumca es srulebiT ar gamoricxavs mis damzadebas sxva misaRebi zomis 

foladis furclisagan. zesadebisaTvis  Г-s magvari formis mocemis Semdeg 

axdenen mis mierTebas ganiv ZelTan eleqtrodamoqlonvis meSveobiT. am 

procesis gansaxorcieleblad zesadebze SeiZleba winaswar Sesruldes 

naxvretebi 20, rogorc es aq moyvanil magaliTSia gamosaxuli. gamogonebis 
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ganxorcielebis aq moyvanil magaliTSi zesadebze Sesrulebulia teqno-

logiuri amonaRebi  21 wevis Zravis Camosakidebeli kronSteinisaTvis. 

 zemoaRniSnuli teqnologiuri procesis mixedviT,  bzaris an bzare-

bis aRdgenis Semdeg metropolitenis vagonis urikis CarCo mzadaa eqsploa-

taciisTvis. miTiTebuli xerxi SesaZleblobas iZleva praqtikulad mTli-

anad iqnes aRdgenili CarCos mzidunarianoba.  

          

 

Ggamogonebis formula 

 

1. rkinigzis vagonis urikis CarCos ganiv Zelze bzaris remontis xerxi, 

romelic iTvaliswinebs Zelis kedelze bzaris damuSavebas, zesadebis 

dayenebas da SeduRebas, sadac bzaris damuSavebis procesSi axdenen  

bzaris xazis gaswvriv amonaWeris Sesrulebas, gansxvavdeba imiT, rom 

bzaris xazis gaswvriv amonaWeris Sesrulebamde an mis Semdeg, xse-

nebuli xazis ganivad  asruleben, sul mcire, erT kilos, romelSic 

dgamen sadgmels, Semdgom axdenen sadgmelis SemoduRebas mTel kon-

turze da amonaWeris SeduRebas bzaris mTel sigrZeze, amasTan, 

zesadebis dayenebas axdenen ise, rom gadafarul iqnes warmoqmnili 

SenaduRi nakerebi, xolo mis mierTebas ZelTan axorcieleben eleq-

trodamoqlonvis meSveobiT. 

2. rkinigzis vagonis urikis CarCos ganiv Zelze bzaris remontis xerxi 

m.1-is mixedviT gansxvavdeba imiT, rom sadgmelis Cadgmas axor-

cieleben iseTnairad, rom misi erTi torsuli zedapiri ganTavsdes 

dasamuSavebel kedlis gare zedapirze gamaval sibrtyeSi, xolo me-

ore ki ganivi Zelis SigniT, dasamuSavebeli da ukana kedlis Siga 

zedapirebs Soris. 

3. rkinigzis vagonis urikis CarCos ganiv Zelze bzaris remontis xerxi 

m.1-is mixedviT gansxvavdeba imiT, rom sadgmelis Cadgmas axorci-

eleben iseTnairad, rom misi erTi torsuli zedapiri ganTavsdes da-

samuSavebeli kedlis gare zedapirze gamaval sibrtyeSi, xolo meore 

torsul boloze Sesrulebuli Sverili ki dasamuSavebeli kedlis 

paralelur ukana kedelSi Sesrulebul Sesabamisi formis naxvretSi. 

4. rkinigzis vagonis urikis CarCos ganiv Zelze bzaris remontis xerxi 

m.1-3-is mixedviT gansxvavdeba imiT, rom bzaris xazis ganivad Sesas-
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rulebeli kiloebis raodenobas irCeven bzaris sigrZeze damoki-

debulebiT. 

5. rkinigzis vagonis urikis CarCos ganiv Zelze bzaris remontis xerxi 

m.1-4-is mixedviT gansxvavdeba imiT, rom zesadebs amzadeben furc-

lovani foladisagan Г-s magvari formiT. 

6. rkinigzis vagonis urikis CarCos ganiv Zelze bzaris remontis xerxi 

m.1-5-is mixedviT gansxvavdeba imiT, rom zesadebis dayenebamde masze 

asruleben naxvretebis simravles eleqtrodamoqlonvis uzrunvel-

sayofad. 
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