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uak. 625.1 

  

 

saxelmZRvaneloSi aRwerilia rkinigzis liandagis zeda naSenis elementebis Tanamedrove 

konstruqciebi, maTi daniSnuleba, wayenebuli moTxovnebi da maTi gamoyenebis ekonomikuri 

efeqtianoba. saxelmZRvanelo moicavs rkinigzis liandagis generaluri parametrebis, liandagis 

zeda naSenis konstruqciuli elementebis SerCevis, gaangariSebisa da liandagis mowyobis saki-

Txebs. masSi mocemulia liandagis zeda naSenis elementebis muSaobisa da SerCevis principebi, 

maTi xangamZleobisa da saimedobis gansazRvris sakiTxebi. ganxilulia liandagis zeda naSenis 

elementebis ganviTarebis perspeqtiva da maTdami wayenebuli moTxovnebi. motanilia meToduri, 

sacnobaro da normatiul-teqnikuri masalebi. saxelmZRvanelo Sedgenilia moqmedi standartebis 

dacviT, axali saswavlo gegmebisa da programebis da silabusebis Sesabamisad. 

 saxelmZRvanelo gankuTvnilia satransporto specialobis studentebis, magistrantebis 

da doqtorantebisaTvis. igi did daxmarebas gauwevs agreTve rkinigzis liandagis eqspluat-

aciis muSakebs da rkinigzis inJiner-damproeqteblebs. 
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nawili 1. liandagis zeda naSenis konstruqcia  

 

Tavi 1. rkinigzis liandagis muSaobis pirobebi da generaluri 

parametrebi  

1.1. rkinigzis liandagis muSaobis pirobebi  

 

rkinigzis transporti Sedgeba mravali urTierTTan mWidrod dakavSi-

rebuli rgolebisagan, romlebic qmnian erTian sameurneo sistemas. am sis-

temis sapasuxismgeblo da umTavres rgols rkinigzis liandagi warmoadg-

ens. 

rkinigzis liandagi rTuli sainJinro nagebobaa, romelsac muSaoba ux-

deba rTul pirobebSi. igi rkinigzis transportis safuZvels warmoadgens 

da mis mdgomareobazea damokidebuli rkinigzis transportis gamarTuli 

muSaoba mTlianad. rkinigzis liandagis konstruqcia unda uzrunvelyofdes 

matareblebis uwyvet da usafrTxo moZraobas dadgenili siCqareebiT, wlisa 

da dRe-Ramis yvela dros, nebismier klimatur pirobebSi. rkinigzis lianda-

gi unda uzrunvenyofdes agreTve ZiriTadi fondebisa da teqnikuri saSua-

lebebis optimalurad da efeqturad gamoyenebis saSualebas. 

 

nax. 1.1. rkinigzis liandagis konstruqcia 

 

rkinigzis liandagi Sedgeba qveda da zeda naSenisagan (nax.1.1). rkinigz-

is liandagis qveda naSens miekuTvneba: miwis vakisi (1) da xelovnuri nage-

bobebi (xidebi, gvirabebi, milebi, sayrdeni kedlebi, viadukebi da sxva.) 

liandagis zeda naSenis elementebia: (relsebi 4), sarelso samagrebi, 

liandagis waZvris sawinaaRmdego mowyobilobani, Spalebi (5), an rkinabeto-
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nis safuZveli, sabalasto Sre (2,3), liandagis zeda naSenis specialuri 

mowyobilobebi, liandagebis erT doneSi SeerTebisa da gadakveTisaTvis.  

rkinigzis liandagi warmoadgens erTian konstruqcias, romlis yvela 

elementi SeTanxmebulad muSaobs. imis gamo, rom moZravi Semadgenlobisagan 

liandagis zeda naSenis elementebs gansakuTrebiT didi sididis statikuri 

da dinamikuri datvirTvebi gadaecema, am elementebis masalis SerCevas udi-

desi mniSvneloba eniWeba. unda aRiniSnos isic, rom liandagis zeda naSenis 

romelime elementis SeuTanxmebuli muSaoba mTlianad arRvevs rkinigzis 

liandagis, rogorc erTiani konstruqciis muSaobis pirobebs. 

liandagis zeda naSenis, rogorc erTiani konstruqciis muSaobis sai-

lustraciod sakmarisia ganvixiloT moZravi Semadgenlobidan liandagis 

zeda naSenze da zeda naSenidan miwis vakisze vertikaluri datvirTvebis 

gadacemis sqema (nax.1.2). 

 

nax.1.2. moZravi Semadgenlobidan liandagze vertikaluri datvirTvebis 

gadacemis sqema 

 

relsisa da Tvlis Sexebis wertilSi kontaqturi Zabvebis sidide rel-

sis TavSi 9000 kg/sm2 aRwevs. xolo Runvis Zabvis sidide relsis fuZis wi-

boSi 1800-2400 kg/sm2 farglebSi icvleba. aseTi sididis datvirTvebis atana 

SeuZlia mxolod iseT masalas, rogoricaa foladi. amitom relsebi maRali 

markis sarelso foladisagan mzaddeba. relsi miiRebs ra TavisTavze 

moZravi Semadgenlobidan gadmocemul datvirTvebs, gaanawilebs maT da mom-

devno elements _ qvesadebs gadascems saSualod 35-40 kg/sm2 kumSvis Zabvas. 
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qvesadebis sayrdeni farTobi aRemateba relsis fuZis farTobs, amitom 

qvesadebebidan Spalis zedapirs gadaecema ara umetes 20 kg/sm2 kumSvis 

Zabva. aseve Spalis sawoli aiTvisebs masze gadmocemul datvirTvebs da 

balastis Sres gadascems ara umetes 1,5–3,5 kg/sm2 kumSvis Zabvas. balastis 

Srisagan ki miwis vakisis ZiriTad moedans daaxloebiT 0,8-1,0 kg/sm2 Zabva 

gadaecema. rogorc vxedavT, liandagis zeda naSenis elementebis SeTan-

xmebuli muSaoba imaSi mdgomareobs, rom winamdgomi elementi momdevnos 

iseTi sididis datvirTvebs gadascems, romelTa atana am elementis masalas 

Tavisuflad SeuZlia da ar aRemateba misi simtkicis zRvars. 

 

 

1.2. rkinigzis generaluri parametrebi da liandagis konstruqciis SerCevis 

principebi 

 

rkinigzis liandagis optimaluri konstruqciisa da tipis SerCeva da-

mokidebulia rkinigzis generaluri parametrebze. rkinigzis generaluri pa-

rametrebia: matareblebis (satvirTo da samgzavro) siCqareebi, matareblebis 

wona, RerZze mosuli datvirTva da tvirTdaZabuloba mln. br.t.km/km w, anu 

liandagis TiToeul kilometrze Sesrulebuli muSaoba, moZravi Semadgen-

lobis konstruqcia da sxva. 

rkinigzis liandagis konstruqciis da misi calkeuli elementebis Se-

rCevisa da muSaobis optimaluri reJimis dadgenisaTvis mxedvelobaSi unda 

iqnas miRebuli Semdegi umTavresi debulebebi: 

 liandagi warmodgenilia, rogorc erTiani konstruqcia, romlis ele-

mentebi muSaoben SeTanxmebulad da Tundac umciresi darRveva an 

cvlileba maTi muSaobis pirobebSi, iwvevs liandagisa da moZravi Se-

madgenlobis urTierTqmedebis pirobebis cvalebadobas. aseTi cvale-

badoba ki zrdis liandagisa da moZravi Semadgenlobis savali nawi-

lebis movla-Senaxvis da SekeTebebis moculobebs da Rirebulebas; 

 rkinigzis liandagis konstruqcia da misi calkeuli elementebis Ser-

Ceva, maTi samsaxuris vada, liandagis muSaobis pirobebi, liandagis 

movla-Senaxvisa da SekeTebebis moculobebi da xarjebi damokidebu-

lia, adgilobriv saeqspluatacio pirobebze da rkinigzis generalur 
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parametrebze, aseve adgilobriv klimatur, geologiur da sxva piro-

bebze; 

 rkinigzis liandagis konstruqciis SerCevaze da mis Semdgom gaumjo-

besebasa da ganviTarebaze gavlenas axdens, liandagis mowyobis, mov-

la-Senaxvisa da SekeTebebis samuSaoebis organizaciis forma da sa-

liandago samuSaoebis meqanizaciis done; 

 liandagis saboloo konstruqciis SerCevas gansazRvravs misi ekono-

mikuri mizanSewoniloba da saxelmwifoebrivi interesebi da amocane-

bi. amitom liandagis konkretuli konstruqciis varianti teqnikur-

ekonomikuri Sedarebis safuZvelze SeirCeva; 

 liandagis konstruqciis da misi calkeuli elementebis SerCevis saki-

Txebi unda gadawydes kompleqsurad, zemoT CamoTvlili principebis 

moTxovnaTa SejerebiT. 

matareblidan gadacemuli dinamikuri datvirTvebisa da bunebrivi faq-

torebis mravaljeradi zemoqmedebis gamo, liandagi imyofeba mudmivad 

daZabul-deformaciul mdgomareobaSi da masSi grovdeba narCeni 

deformaciebi. liandagis konstruqciis muSaobis pirobebis elementarulma 

darRvevamac ki SeiZleba gamoiwvios matareblebis moZraobis usafrTxoebis 

pirobebis darRveva, rac dauSvebelia, radganac moZraobis usafrTxoebis 

uzrunvelyofa rkinigzis transportis muSaobis umTavresi moTxovnaa. 

amitom liandagis movla-Senaxvisa da SekeTebebis samuSaoebis swori 

organizacia, maTi droulad da maRalxarisxianad Catareba, saliandago 

meurneobis marTvis ZiriTadi amocanaa. 

radganac rkinigzis liandagis muSaobis pirobebSi daSvebulia narCeni 

deformaciebis arseboba, misi mowyobisa da movla-Senaxvis normebTan erTad 

dadgenilia normebidan dasaSvebi gadaxrebi, anu daSvebebi. 

liandagis konstruqciis SerCevis, misi mowyobis, movla-Senaxvis norme-

bisa da normebidan dasaSvebi gadaxrebis (daSvebebis) sidideebis dadgenis 

sakiTxebi ganxiluli unda iqnen kompleqsurad, erTimeoresTan uwyvet 

kavSirSi. es kavSiri ki liandagis muSaobis, eqspluataciis pirobebis da 

klimaturi faqtorebis kompleqsur zemoqmedebazea damokidebuli. 

liandagis mowyobisa da movla-Senaxvis normebis da daSvebebis zustad 

gansazRvra misi gamarTuli muSaobis mTavar winapirobas warmoadgens. am 

normebze da daSvebebze ki didad aris damokidebuli liandagis SekeTebisa 
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da movla-Senaxvis samuSaoebis moculoba da Sesabamisad am samuSaoebis 

Sesrulebis Rirebulebac. 

liandagis konstruqciuli gaformebisas da misi elementebis SerCevi-

sas, mxedvelobaSi unda iqnes miRebuli agreTve adgilobrivi pirobebi 

(klimaturi, geologiuri da sxva). 

rogorc yvela sainJinro nageboba, rkinigzis liandagic teqnikur maxa-

siaTeblebTan erTad unda akmayofilebdes agreTve ekonomikuri pirobebis 

moTxovnebsac. liandagis konstruqciis SerCevisas da gaangariSebisas 

aucileblad unda iqnes gaTvaliswinebuli misi ekonomikuri mizanSewo-

niloba da saerTo saxelmwifo interesebi. liandagis konstruqcia 

teqnikur-ekonomikuri dasabuTebisa da variantebis Sedarebis safuZvelze 

SeirCeva. liandagis konstruqciis SerCevisas udidesi mniSvneloba eniWeba 

agreTve misi mowyobis samuSaoebis organizaciisa da meqanizaciis sistemis 

sworad gadawyvetas. 

rogorc aRniSnuli iyo rkinigzis liandags didi sididis dinamikuri 

datvirTvebi gadaecema, rac ganapirobebs liandagis daZabulad muSaobas. 

liandagis daZabul muSaobas Tan sdevs drekadi da narCeni deformaciebis 

sistematuri warmoSoba. narCeni deformaciebis daSveba konstruqciis muSa-

obis pirobebSi, garda rkinigzis liandagisa sxva sainJinro nagebobebSi 

Zalze iSviaTia. 

drekadi da narCeni deformaciebis warmoSoba, liandagis movla-

Senaxvisa da SekeTebis samuSaoebis sistematurad Catarebas moiTxovs. 

liandagis movla-Senaxvis samuSaoebis ZiriTad mizans warmoadgens 

narCeni deformaciebis warmoSobis sawinaaRmdego profilaqtika, warmoSo-

bili darRvevebisa da defeqtebis aRmoCena da saswrafod likvidacia, 

liandagis elementebis samsaxuris vadis gaxangrZliveba, liandagis teqni-

kurad gamarTul mdgomareobaSi Senaxva. 

matareblebis moZraobis pirobebSi narCeni deformaciebis (relsebis 

cveTa, Spalebis lpoba da meqanikuri dazianeba, balastis gaWuWyianeba da 

sxva) dagroveba drois faqtoris pirdapirproporciulad ufro da ufro 

intensiuri xdeba. amitom dgeba momenti, rodesac narCeni deformaciebis 

likvidacia liandagis mimdinare movla-Senaxvis samuSaoebis CatarebiT an 

SeuZlebelia an ara ekonomiuria. aseT pirobebSi iniSneba liandagis 

SekeTebebi. amJamad moqmedi klasifikaciis mixedviT dadgenilia liandagis 
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Semdegi saxis SekeTebebi: aweviTi SekeTeba, saSualo SekeTeba da kapita-

luri SekeTeba. 

liandagis teqnikurad gamarTul mdgomareobaSi SenaxvisaTvis 

aucilebelia, rom SekeTebis samuSaoebi Catarebul iqnas dagenil vadebSi 

maRalxarisxovnad, teqnologiis zustad dacviT. 

saliandago samuSioebis Sesrulebis erT-erT Tavisebulebas warmoad-

gens is, rom igi unda Catardes matareblebis moZraobis pirobebSi. amitom 

tvirTdaZabulobis, moZraobis siCqareebisa da intensivobis ganuxrel 

zrdasTan erTad saliandago samuSaoebis Catareba yoveldRiurad Zneldeba. 

am TvalsazrisiTac liandagis zeda naSenis optimaluri konstruqciis 

SerCevas Tanamedrove pirobebSi gansakuTrebuli yuradReba unda mieqces. 

amgvarad liandagis konstruqcia unda SeirCes am konstruqciaze moqme-

di yvela faqtoris zustad gaTvaliswinebiT da SerCeuli konstruqcia 

unda uzrunvelyofdes matareblebis moZraobis usafrTxoebas da 

uwyvetobas, liandagis konstruqciis yvela elementis samsaxuris vadis 

maqsimalurad gaxangrZlivebis pirobebSi.AOE                   
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Tavi 2. gabaritebi da aragabarituli gadazidvebi 

 

2.1. gabaritebi 

matareblebis moZraobis usafrTxoebis uzrunvelsayofad aucilebelia, 

rom rkinigzis liandagis irgvliv, mis mTel sigrZeze warmodgeniT Semof-

arglul areSi ar iWrebodes arcerTi nageboba da mowyobiloba, an maTi 

calkeuli elementebi. rkinigzis liandagis gaswvriv gaSenebuli nagebobebi 

misgan daSorebuli unda iyos ara marto iseT manZilze, rom ar exebodes 

moZrav Semadgenlobas, aramed nagebobasa da moZrav Semadgenlobas Soris 

unda rCebodes garkveuli sididis Tavisufali are. 

ares Semofargluls liandagis gaswvriv, misi RerZis marTobulad, 

romelSiac ar unda iWrebodes arcerTi nagebobisa da mowyobilobebis rai-

me nawili an elementi, garda im mowyobilobebisa, romelTa daniSnulebaa 

moZrav SemadgenlobasTan urTierTqmedeba (sakontaqto qselis elementebi, 

vagonis siCqaris Semaneleblebi da sxva), ewodeba nagebobis miaxloebis ga-

bariti. igi aRiniSneba C  indeqsiT (nax.2.1). mis formas da zomebs ganapirob-

ebs moZraobis usafrTxoebis uzrunvelyofis pirobebi.  

 

nax.2.1 nagebobis miaxloebis C  gabariti 

 

moZravi Semadgenlobis gabariti ewodeba, misi RerZis marTobulad Se-

mofarglul ares, romelSiac unda Tavsdebodes, rogorc dautvirTavi, ise 

datvirTuli moZravi Semadgenlobis yvela nawili da elementi. igi aRiniS-

neba T  indeqsiT (nax.2.3).   
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nagebobis miaxloebis gabariti, yvela SemTxvevaSi, moZravi Semadgenlo-

bis gabaritze maRali da ganieria. 

Tavisufal ares moTavsebuls nagebobis miaxloebisa da moZravi Semad-

genlobis gabaritebs, an moZravi Semadgenlobis or gabarits Soris, gaba-

ritSorisi sivrce ewodeba. misi daniSnulebaa moZravi Semadgenlobis usaf-

rTxoebis uzrunvelyofa, ekipaJis mrudebSi moZraobis dros vertikaluri 

mdgomareobidan gadaxris, resoruli rxevebiT an moZravi Semadgenlobis da 

liandagis mowyobisas daSvebuli uzustobis gamo gamowveuli gadaxrebis 

SemTxvevaSi. 

gabaritebis zomebi dadgenilia standartebis mixedviT. igi vrceldeba 

rogorc nagebobis miaxloebis, aseve moZravi Semadgenlobis gabaritebze. 

sadgurebze, asaqcevebze da gaCerebis punqtebze C  gabarits aqvs Ia  - 

IIa  - IIIa  - IVa  moxazuloba, (nax.2.1), yvela axlad agebuli nagebobebisaTvis 

gadasarbenebze C  gabariti unda Seesabamebodes I - II  - III  konturs. gabar-

itis simaRle dadgindeba nagebobis saxeobisa da sakontaqto qselis Camoki-

debis simaRlis mixedviT. 

standartebiT SemoRebulia nagebobis miaxloebis ПC  gabariti samrew-

velo sawarmoebTan misasvleli rkinigzebisaTvis. igi C  gabaritisagan gans-

xvavdeba simaRlis mixedviT da zogierTi zomebiT siganeSi (nax.2.2).  

 

nax.2.2. nagebobis miaxloebis ПC  gabariti samrewvelo sawarmoebTan 

misasvleli rkinigzebisaTvis 



 12 

1520 mm siganis rkinigzebis saerTo qselisaTvis dadgenilia moZravi Se-

madgenlobis T1 gabariti, romlis siganea 3400 mm, xolo simaRle 3500 mm. 

rkinigzebis calkeul ubnebze daSvebulia gadidebuli siganis T  gabariti, 

siganiT 3750 mm (nax.2.3). T0 , T01 , T02  da T03  gabaritebi moqmedebaSia 

sazRvargareTis rkinigzebze, romlebzedac moZraobs Cveni rkinigzebis moZ-

ravi Semadgenlobebi. 

 

nax.2.3. moZravi Semadgenlobis T  gabariti 

 

 

nax.2.4. moZravi Semadgenlobis datvirTvis ГП  gabariti 
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standartebiTaa agreTve dadgenili moZravi Semadgenlobis datvirTvis 

ГП  gabariti.  

moZravi Semadgenlobis datvirTvis ГП  gabariti ewodeba misi RerZis 

marTobulad Semofarglul ares, romlis gareT ar unda gamodiodes daxu-

ruli Tu Ria moZravi Semadgenlobis tvirTis konturi, misi tara an sama-

gri mowyobilobebi, (nax.2.4.) 

zemoT CamoTvlili gabaritebi ZalaSia rkinigzebis im ubnebisaTvis, 

romlebzedac matareblebis moZraobis siCqareebi 160 km/sT-s ar aRemateba.  

nagebobis miaxloebis da moZravi Semadgenlobis gabaritebis moqmedebis 

sferoebi miTiTebulia cxrilSi 2.1.   

cxrili 2.1 

gabaritebis 
daniSnuleba 

gabaritebis indeqsi 
1520 mm siganis 

rkinigzebisaTvis 
1520 mm da 1435 mm siganis 

rkinigzebisaTvis 
nagebobis miaxloebis gabaritebi: 

axali da 
sarekonstruqcio 
rkinigzebisaTvis 

 
C  

 
– 

samrewvelo 
sawarmoebTan misas-
vleli 
rkinigzebisaTvis 

 

ПC  

 
– 

moZravi Semadgenlobis gabaritebi: 
rkinigzebis saerTo 
qselisaTvis T1  

– 

rekonstruqciuli 
rkinigzebis cal-
keuli ubnebisaTvis 

 

T  

 
– 

rkinigzebis saerTo 
qselisaTvis da 
sazRvargareTis 1435 
mm siganis 
rkinigzebisaTvis 

 
– 

 

T0 , T01 , T02 , T03  

 

 
 

ori erTimeoris gverdiT mdebare liandagebis RerZebs Soris garkve-

uli manZili unda iyos daculi. orliandagiani rkinigzebis swor ubnebSi 

liandagebis RerZebs Soris manZili gadasarbenze 4100 mm-ze naklebi ar un-

da iyos. sam da oTx liandagian ubnebze, meore da mesame liandagebs Soris 

manZili 5000 mm-is tolia. liandagebis RerZebs Soris manZilis gadideba 

aadvilebs saliandago samuSaoebis Sesrulebas da maTi usafrTxo warmoe-

bis pirobebs. 
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sasadguro liandagebis RerZebs Soris manZili icvleba 4800-7500 mm-is 

farglebSi. gabarituli manZilebi umTavres ZiriTad nagebobebamde da mow-

yobilobebamde mocemulia cxrilSi 2.2. 

cxrili 2.2. 

# 
nagebobebisa da 
mowyobilobebis 

dasaxeleba 
gabarituli manZilebi, mm. 

1 2 3 
 

1. liandagis RerZebs Soris manZilebi swor ubnebSi 
 

1 orliandagiani 
rkinigzebis mTavari 
liandagebis RerZebs 
Soris gadasarbenze 

4100 

2 sam da oTxliandagiani 
rkinigzebis meore da 
mesame liandagebis 
RerZebs Soris 
gadasarbenze  

5000 

3 sasadguro mTavari 
liandagebis RerZebs 
Soris  

5300 

4 sasadguro mimReb-
gamgzavni da 
maxarisxebeli 
liandagebis RerZebs 
Soris 

5300/4800 

5 sasadguro 
meorexarisxovani 
liandagebis RerZebs 
Soris 

4800/4500 

6 sasadguro  liandagis  
RerZebs Soris manZili, 
romlebzedac tvirTebi 
vagonidan vagonSi 
gadaitvirTeba  

3600 

7 mezobeli saisro quCebis 
liandagebis RerZebs 
Soris 

5300 

8 liandagebis RerZebs 
Soris sakontaqto qselis 
boZebis arsebobisas 

6500 

2. manZilebi ganapira liandagis RerZidan saliandago da juja 
SuqniSnebamde: 

1 WrilebSi da Wrilebidan 
gamosasvlelebSi 10 m 
manZilze, (garda 
kldovanisa) 

7500 

2 danarCen adgilebSi 3100 
3 saliandago da juja 

SuqniSnebamde, romlebic 
relsis Tavis doneze 

2180 
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mrude ubnebSi liandagebis RerZebs Soris manZili izrdeba garkveuli 

A  manZiliT. A  manZilis sidide damokidebulia: wriuli mrudis radiusze, 

gareTa liandagis gare relsis SemaRlebis sidideze da mezobeli lianda-

gebis gare relsis SemaRlebaTa fardobaze, cxrili 2.3. 

                                                         cxrili 2.3. 

mrudis 
radiusi,m 

gareTa liandagis gare relsis 
SemaRleba, mm. 

100 110 120 130 140 150 
1 2 3 4 5 6 7 

4000 
3000 
2500 
2000 
1800 
1700 
1600 
1500 
1400 
1300 
1200 
1100 
1000 
900 
800 
700 
600 

20 
25 
30 
35 
40 
45 
45 
50 
50 
55 
60 
65 
70 
80 
90 
105 
120 

 
 
 
 
 
45 
45 
50 
55 
60 
65 
70 
75 
85 
95 
110 
125 

 
 
 
 
 
 
 
50 
60 
70 
75 
80 
85 
95 
105 
120 
135 

 
 
 
 
 
 
 
50 
60 
80 
85 
90 
100 
105 
115 
130 
145 

 
 
 
 
 
 
 
50 
60 
80 
95 
100 
110 
115 
125 
140 
155 

 
 
 
 
 
 
 
 
60 
80 
105 
110 
115 
125 
135 
150 
165 

dabla mdebareoben 
 

3. manZilebi ganapira liandagis RerZidan sakontaqto qselis boZamde 
 

1. 
gadasarbenze da 
sadgurebSi 

3100 

2 namqerian WrilebSi 5700 
3 gansakuTrebiT rTul 

saproeqto  da 
eleqtroficirebul 
arsebul ubnebze: 
gadasarbenebze 
sadgurebze 

 
 

2750 
2450 

 
4. manZilebi relsis Tavidan sakontaqto qselis mavTulebamde 

 
1 gadasarbenebze (6800) 5750 
2 sadgurebze (6800) 6250 
3 sadgurebze da gadasarbenze xelovnuri 

nagebobebis farglebSi: 
cvladi denis SemTxvevaSi 
mudmivi denis SemTxvevaSi 

 
 

5675 
5500 
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500 
400 
300 
250 
200 

145 
180 
240 
290 
360 

150 
185 
245 
295 
365 

160 
195 
255 
305 
375 

170 
205 
265 
315 
385 

180 
215 
275 
325 
395 

190 
225 
285 
335 
405 
 

 

liandagebis RerZebs Soris gabarituli gaganierebis mowyoba mrudebSi 

aucilebelia imisaTvis, rom mezobel liandagebze moZrav Semadgenlobebs 

Soris manZili ar Semcirdes ufro metad, vidre analogiuri manZili swor 

ubanSi. mrudSi moZraobisas ekipaJis boloebi gadaadgildebian mrudis ga-

reT, xolo maTi Sua nawili ki – mrudis SigniT, nax. 2.5-a. 

 

nax.2.5. mrudebSi gabarituli gaganierebis saangariSo sqema  

ekipaJebs Soris a  da b  manZilebi aseve icvleba: moZraobis siCqaris, 

gare da Siga liandagebis gare relsebis SemaRlebis uTanabrobis, resoreb-

is rxevisa da liandagis jdenebis gamo, nax. 2.5-b. 

 

2.2. aragabarituli gadazidvebi 

calkeul gansakuTrebul SemTxvevaSi SeiZleba adgili hqondes gabari-

tuli zomebis darRvevas. gabaritebis darRveva SeiZleba Tu moZravi Semadg-

enlobisa da nagebobis miaxloebis gabaritebs Soris rCeba iseTi sididis 

minimalurad aucilebeli gabaritSorisi sivrce, romelic uzrunvelyofs 

matareblebis moZraobis usafrTxoebas. aseT gadazidvebs aragabarituli 

gadazidvebi ewodeba. 

arsebobs aragabaritulobis ramdenime klasi, romelTa mixedviTac wi-

naswar unda ganxorcieldes Sesabamisi RonisZiebebi moZraobis usafrTxoeb-

is uzrunvelsayofad. aragabarituli tvirTebis gadazidva SeiZleba ganxor-

cieldes rkinigzis generaluri direqtoris nebarTviT da Sesabamisi instr-

uqciebis ganuxrelad dacvis pirobebSi. 
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liandagis SekeTebisaTvis CamotvirTuli masalebi an SekeTebis Sedegad 

liandagidan amoRebuli vargisi masalebi ise unda ganlagdes liandagSi, 

rom gabaritebi ar dairRves. 1200 mm-ze naklebi simaRlis Stabelebi (simaR-

le aiReba relsis Tavis donidan) gare relsidan daSorebuli unda iyos 

aranakleb 2 metri manZiliT. danarCen SemTxvevaSi ki – 2,5 metriT. 

liandagSorisze da gverdulze CamotvirTuli balasti nax.2.6.-ze war-

modgenili sqemis mixedviT unda ganlagdes. mimdinare SekeTebisaTvis saWi-

ro balastis maragi gverdebze mieyreba sabalasto prizms, (nax.2.6, marcxena 

mxare). relsebi SeiZleba ganlagdes, rogorc liandis SigniT, aseve Spaleb-

is boloebze, (nax.2.7). 

 

 

nax.2.6. balastis maragis liandagSi ganlagebis sqema 

 

 

nax.2.7. relsebis liandagSi ganlagebis sqema 
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Tavi 3.  liandagis zeda naSenis elementebi 

 

3.1. relsebi 

3.1.1. relsebis daniSnuleba da maTdami wayenebuli moTxovnebi 

relsi liandagis zeda naSenis umTavres elements warmoadgens. igi 

liandagSi rTul, daZabul muSaobas ganicdis. moZravi Semadgenlobis 

Tvlebisagan relsebs gadaecema didi sididis vertikaluri, grZivi horizo-

ntaluri, ganivi horizontaluri da dartymiTi - dinamikuri Zalebi. 

relsebis ZiriTadi daniSnulebaa: 

 mimarTuleba miscen moZraobas, radganac sarkinigzo moZravi Semad-

genlobis erTeulebi usaWo transports warmoadgenen. 

 miiRos TavisTavze moZravi Semadgenlobis Tvlebisagan gadmocemu-

li datvirTvebi, drekadad gadaamuSavos, Tanabrad gaanawilos igi 

Tavis sigrZeze da gadasces zeda naSenis danarCen elementebs. 

 eleqtroficirebul ubnebze Seasrulos Zalovani denis ukugamta-

ris, xolo avtoblokirebul ubnebze – sasignalo denis gamtaris 

movaleoba. 

 relsqveSa safuZvelTan SekavSirebiT Seqmnas liandagis zeda naSen-

is erTiani, mdgradi konstruqcia. 

relsebis daniSnulebidan gamomdinare, teqnikur-ekonomikuri Tvalsaz-

risiT relsebs waeyenebaT Semdegi moTxovnebi: 

 moZraobis intensivobis, siCqareebis da RerZze mosuli datvirTveb-

is zrdasTan erTad, moZraobis usafrTxoebis uzrunvelyofis Tva-

lsazrisiT, erTi grZivi metri relsis wona Sesabamisad unda izr-

debodes. amave dros liTonis ekonomiis, transportirebis da Cat-

virTva-gadmotvirTvis operaciebis gaadvilebis TvalsazrisiT, re-

lsis wona SesaZlo minimaluri unda iyos. 

 relss unda axasiaTebdes didi winaRoba Runvis Zabvebisadmi e.i. 

unda iyos sakmaod xisti, anu gaaCndes didi winaRobis momenti. ama-

ve dros zedmeti sixistis SemTxvevaSi, dartymiTi deformaciebis 

zemoqmedebam SeiZleba gamoiwvios relsebisa da moZravi Semadgen-

lobis savali nawilebis intensiuri dazianeba. amitom relsi sa-

kmaod drekadic unda iyos, e.i. relsSi sixistisa da drekadobis 

xarisxi optimalurad unda iyos Serwymuli. 
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 samsaxuris vadis gaxangrZlivebis mizniT relsebze moqmedi kontaq-

turi Zabvebisa da dartymiTi-dinamikuri Zalebis didi mniSvnelob-

ebis gamo sarelso masalas unda gaaCndes sakmao winaRoba cveTaze 

da Telvaze. 

 relssa da Tvals Soris CaWidebis koeficientis gadidebis Tval-

sazrisiT, relsis zedapiri sakmaod xorkliani unda iyos, moZraob-

is winaRobis Semcirebis TvalsazrisiT ki gluvi. 

rogorc vxedavT relsebisadmi wayenebuli moTxovnebi umTavresad ur-

TierTsapirispiroa. amitom relsebis formis, maTi profilis zomebis da 

fiziko-meqanikuri Tvisebebis dadgenas udidesi mniSvneloba eniWeba da sat-

ransporto mecnierebisaTvis erT-erT rTul problemas warmoadgens. 

 

3.1.2. relsebis profili da ganivi kveTis ZiriTadi zomebi 

 

relsebis profilis formas ganapirobebs maTze moqmedi vertikaluri 

Zalebi, romelTa zemoqmedeba maTSi didi sididis Runvis Zabvebs aRZravs. 

Runvaze momuSave saukeTeso profils warmoadgens ortesebri profili. am-

is gamo relsis profilma miiRo ortisebri koWis moxazuloba. relsebze 

moqmedi kontaqturi Zabvebisa da sxva faqtorebis gaTvaliswinebiT ortese-

brma profilma ganicada garkveuli koreqtireba. kerZod Telvisa da cveTis 

deformaciebis sawinaaRmdegod liTonis ZiriTadi masa koncentrirebul iq-

na relsis TavSi, xolo relsqveSa safuZvelTan ukeT dakavSirebisaTvis da 

mdgradobis ukeT uzrunvelsayofad relsis fuZe gafarToebuli iqna. 

 

nax.3.1. fuZeganieri relsi 
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msoflios rkinigzebze farTo gavrceleba hpova da standartulad 

aris miRebuli e.w. fuZeganieri relsebi, nax.3.1. msoflios rkinigzebis 

qselis mTeli sigrZis 98-99% dagebulia fuZeganieri relsebiT. arsebobs 

agreTve orTaviani relsebi, romlebic nawilobriv inglisis rkinigzebze 

gamoiyeneboda da gavrceleba ver hpova. orTaviani relsebis Seqmnas safuZv-

lad daedo idea, rom muSa Tavis gacveTis Semdeg SesaZlebeli iqneboda mi-

si meore Tavis gamoyeneba, rac relsis samsaxuris vadas daaxloebiT or-

jer gazrdida. orTaviani relsebi relsqveSa safuZvels ukavSirdeba speci-

aluri skamebiT – Tujis detalebis saSualebiT, romelTa wona daaxloeb-

iT 30 kg-s aRwevs. gamoirkva, rom orTaviani relsis muSa Tavis cveTasTan 

erTad Telvis deformacias ganicdida sayrden skamebSi moTavsebuli qveda 

Tavi, ramac ganapiroba orTaviani relsebis gavrcelebis SezRudva. 

fuZeganieri relsi Sedgeba sami ZiriTadi nawilisagan: Tavisagan, yeli-

sagan da fuZisagan. amJamad Cvens rkinigzebze gamoyenebuli rusuli 

warmoebis standartuli relsebis ganivi kveTis zomebis aRmniSvneli 

sidideebi mocemulia naxazze 3.2, xolo zomebi cxrilSi 3.1. sazRvargareTis 

zogierTi qveynis rkinigzebze gamoyenebuli standartuli relsebis ganivi 

kveTis aRmniSvneli sidideebi mocemulia naxazze 3.3, xolo zomebi cxrilSi 

3.2. 

 

nax.3.2. rusuli warmoebis relsis ganivi kveTis zomebis aRmniSvneli 

sidideebi                         
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 cxrili 3.1. 

relsis maxasiaTeblebi 

relsis tipi 

43P  

ГОСТ 

7173-54 

50P  

ГОСТ 

7174-75 

65P  

ГОСТ 

8161-75 

1 2 3 4 
wona,  kg/grZ.m. 44.65 51.67 64.72 

liTonis 
ganawileba 

ganikveTSi %-
Si 

TavSi 42.83 38.12 34.11 
yelSi 21.31 24.46 28.52 

fuZeSi 35.86 37.42 37.37 

ganivi kveTis farTobi, sm2 57.00 65.99 82.65 

winaRobis 
momenti, sm2 

relsis Tavis 
mimarT 

208 247 358 

relsis fuZis 
mimarT 

217 285 435 

inerciis 
momenti 
relsis 
simZimis 
centrSi 
gamavali 
RerZisaTvis, 
sm4 

horizontaluri 1489 2011 3540 

vertikaluri 260 375 564 

relsis 
konturebis 

SemauRlebeli 
radiusebi, mm 

1R  _ 500 500 

2R  300 80 80 

1r  13 15 15 

2r  2 3 3 

3r  5 5 7 

4r  10 12 15 

5r  15 20 25 

6r  4 4 4 

7r  2.5 2 2 

relsis Tavis gverdebis daxra  
 

_ 1/20 1/20 

relsis Tavis qveda wibos 
daxra 
 

1/3 1/4 1/4 

relsis fuZis zeda wibos 
daxra 
 

1/3 1/4 1/4 

manZili relsis fuZis qveda 
wibodan neitralur RerZamde, 
mm. 

68.52 70.50 81.30 

manZili relsis fuZis qveda 
wibodan saWanWike naxvretamde, 
mm 

62.50 68.50 78.50 

relsis simaRle H , mm 140 152 180 

relsis fuZis sigane B , mm 114 132 152 

relsis Tavis simaRle a , mm 42 42 45 

relsis Tavis 
sigane, mm 

zeda wibos 

gaswvriv 1b  
70 70 72 

qveda wibos 

gaswvriv 2b  
70 72 75 

yelis minimaluri sigane d , mm 14.5 16 18 
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fuZis simaRle f , mm 27 27 30 

fuZis minimaluri sisqe, mm 11 10.5 11.2 
sarelso foladis moculobiTi 
wona, t/m3 

7.83 7.83 7.83 

saWanWike 
naxvretis 
zomebi, mm 

ovaluri 3325 3527 3830 
wriuli 29 34 36 
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cxrili 3.2 

 
qveyana relsis 

tipi 
relsis 
masa, 
grZ.m 

relsis 
ganivi 
kveTis 

farTobi, 
sm2 

relsis 
simaRle 

H , mm 

relsis 
fuZis 
sigane 
B , mm 

relsis 
Tavis 

simaRle 

Th , mm 

relsis 
Tavis 
sigane 

Tb , mm 

 

relsis Tavis 
zedapiris 

moxazuloba 

relsis 
yelis 
sisqe 
e , mm 

relsis 
fuZis 
sisqe 

f , mm 

relsis 
Tavis 

gverdiTi 
waxnagis 
daxra 

k:1  

relsis 
fuZis 
zeda 

waxnagis 
daxra 

m:1  

1r , 

mm 
1R , 

mm 
2R , 

mm 

rkinigzebis 

saerTaSoriso 

kavSiri (rsk) 

UJC54 54,43 69,34 159,00 140,00 49,40 72,20 13,00 300 80,00 16,00 30,20 1:20 
1:2,75: 

1:18 

germania 

italia 

safrangeTi 

inglisi 

UJC60 60,34 76,86 172,00 150,00 51,00 74,30 13,00 300 80,00 16,50 31,50 1:20 
1:2,75: 

1:14 

ruseTi 

P50 

P65 

P75 

51,67 

64,72 

74,414 

65,99 

82,65 

95,037 

152,00 

180,00 

192,00 

132,00 

150,00 

150,00 

42,00 

45,00 

55,30 

72,00 

75,00 

75,00 

15,00 

15,00 

15,00 

500 

500 

500 

80,00 

80,00 

80,00 

16,00 

18,00 

20,00 

27,00 

30,00 

32,30 

1:20 

1:20 

1:20 

1:4 

1:4 

1:4 

aSS 

132RE 

136RE 

140RE 

155RE 

65,53 

67,50 

69,40 

76,90 

83,55 

86,40 

89,03 

98,00 

180,98 

185,74 

185,74 

203,20 

152,40 

152,40 

152,40 

171,45 

44,45 

49,21 

52,30 

52,39 

76,20 

74,21 

76,20 

76,20 

9,53 

14,30 

9,52 

9,52 

254 

254 

254 

254 

31,75 

31,75 

31,75 

31,75 

16,67 

16,67 

16,67 

16,67 

30,16 

30,16 

30,16 

30,16 

1:40 

1:40 

1:40 

1:40 

1:4 

1:4 

1:3; 1:4 

1:3; 1:4 

kanada 136CN 68,00 86,40 185,74 152,40 50,00 75,00 14,00 102 – 17,46 30,16 1:40 1:4 

iaponia 
50kgN 

60kgA 

50,40 

60,80 

64,20 

77,50 

153,00 

174,00 

127,00 

145,00 

49,00 

49,00 

65,00 

65,00 

13,00 

13,00 

300 

600 

80 

50 

15,00 

16,50 

30,00 

30,10 

1:40 

1:40 

1:4; 1:2,75 

1:4 



 

nax.3.3.  sazRvargareTis zogierTi qveynis rkinigzebze gamoyenebuli 

standartuli relsebis ganivi kveTis aRmniSvneli sidideebi  

 

 

 

 

 

3.1.3 sarelso masala 

 

sarelso masalas foladi warmoadgens. Tanamedrove relsebi foladis 

sxmulebis gaglinviT miiReba. foladis sxmulebi relsebisaTvis mzaddeba 

konventoruli an martenis wesiT. 

konvertoruli foladi mzaddeba besmeris meTodiT. besmeris foladis 

misaRebad gamdnar TujSi, romelic moTavsebulia mbrunav RumelSi (konven-

torSi) 15-18 wuTis ganmavlobaSi SehyavT Jangbadi, rac xels uwyobs Tujis 

SemadgenlobaSi naxSirbadis zedmeti dozisa da sxva minarevebis gamowvas. 

martenis foladi miiReba Tujisa da liTonis jarTis gadadnobiT mar-

tenis RumelebSi. mZime tipis 65P  relsebi martenis foladisagan mzaddeba, 

radganac igi ufro sufTa da maRali xarisxisaa, vidre besmeris foladi. 

sarelso folads unda gaaCndes, sufTa, erTgvarovani, wvrilmarcvlo-

vani aRnagoba anu makrostruqtura. makrostruqtura Seiswavleba foladis 

gadanatexis SeuiaraRebeli TvaliT daTvalierebiT. relsis makrostruqtu-
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raSi ar SeiZleba daSvebul iqnas folkenebi – Sinagani mcire zomis bzare-

bi, airis buStebi, ganSreveba, liTonis forovneba da sxva defeqtebi. 

mikrostruqturis mixedviT, romelic Seiswavleba mikroskopis qveS, 100 

- 200-jer gadidebiT, foladi Sedgeba naxSirbadisagan C , sufTa rkinisagan-

feritisagan Fe  da perlitisagan, romelic warmoadgens feritis naerTs ce-

mentitTan CFe3
. mikrostruqturis Seswavla gviCvenebs, rom sarelso fola-

dis simtkice cveTaze da misi moqniloba intensiurad izrdeba foladis so-

rbituli struqturis dros. sorbituli struqturis misaRebad saWiroa fo-

ladis Termuli damuSaveba. amJamad relsebis sorbituli struqturis misa-

Rebad iyeneben maT 8-10 wuTian wrTobas. 

praqtikulad absoluturad sufTa foladis miReba sxvadasxva qimiuri 

minarevebis gareSe metad rTul problemas warmoadgens. qimiuri minarevebis 

arseboba foladis mikrostruqturaSi garkveul zemoqmedebas axdens fola-

dis xarisxze. zogi maTgani dadebiTad zemoqmedebs masze, zogic mavne mina-

revebs warmoadgens. ganvixiloT zogierTi maTganis zemoqmedeba foladis 

xarisxze: naxSirbadis Semcveloba foladSi zrdis mis simtkices da cveTa-

medegobas, igi amave dros zrdis mis simyifis xarisxsac, rac uaryofiT mo-

vlenas warmoadgens. marganeci zrdis relsis simtkices da cveTamedegobas 

normaluri simyifis farglebSi. kaJis minarevebi aumjobesebs foladis xa-

risxs, zrdis mis simtkices da cveTamedegobas. dariSxani ramdenadme adid-

ebs foladis simtkices da cveTamedegobas, magram Zlier amcirebs misi moq-

nilobis xarisxs. 

fosfori da gogirdi mavne minarevebia da uaryofiTad moqmedeben fo-

ladis xarisxze, zrdian misi simyifisa da msxvrevadobis xarisxs. 

sxvadasxva minarevebis dasaSvebi procentuli Semadgenloba sarelso 

foladSi, rusuli warmoebis relsebisaTvis mocemulia cxrilSi 3.3. 

 
cxrili 3.3 

 

rel- 
sis 
tipi 

fol- 
adis 
marka 

minarevebis Semcveloba %-Si 

naxSirbadi marganeci kaJbadi dariSxani 
fosfori gogirdi 

ara umetes 
65P  М-76 0,69-0,82 0,75-1,05 0,13-0,28 0,15 0,035 0,035 
50P  М-75 0,67-0,80 0,75-1,05 0,13-0,28 0,15 0,035 0,045 

43P  М-71   0,64-0,77 0,60-0,90 0,13-0,28 
normireb- 

uli 
ar aris 

0,040 0,050 
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sarelso foladis simtkicis zRvari gaWimvaze damokidebulia relseb-

is xarisxze da tipze.  

pirveli xarisxis 43P , 50P  da 65P   tipis relsebis simtkicis zRvari ga-

Wimvaze 80 kg/mm2-ze naklebi ar unda iyos, xolo imave tipis meore xarisxis 

relsebisaTvis – 70kg/mm2-ze. 

 

 

 

 

3.1.4. relsebis wona 

 

Tanamedrove pirobebSi relsebis saWiro wona, misi ganivi kveTis forma 

da foladis xarisxi mWidro urTierTkavSirSi ganixileba da pirdapirpro-

porciul damokidebulebaSia RerZze mosul datvirTvasTan, moZraobis 

siCqaresTan da ubnis tvirTdaZabulobasTan. 

RerZze mosuli datvirTvebisa da moZraobis siCqareebis zrda iwvevs 

relsebze mosuli dinamikuri datvirTvebis zrdas, rac TavisTavad moiT-

xovs relsebis winaRobis zrdas simtkiceze da cveTamedegobaze. e.i. unda 

gaizardos relsebis winaRobisa da inerciis momentebi, anu unda gaizardos 

relsis ganivi kveTis zomebi, rac Tavis mxriv erTi grZivi metri relsis 

wonis gadidebas iwvevs. amitom erTi grZivi metri relsis wona misi ZiriTa-

di maxasiaTebeli sididea da damokidebulia mraval faqtorze. 

1938 wels rkinigzelTa kairos saerTaSoriso kongresma miiRo empiru-

li damokidebuleba relsis wonasa q  da lokomotivis RerZze mosul dat-

virTvas P  Soris. 

Pq 5,2                                (3.1) 

prof. o.p. erSkovma miiRi ra mxedvelobaSi arsebuli damokidebuleba 

relsis wonasa da RerZze mosul datvirTvebs Soris, gamoiyvana damokide-

buleba moZraobis maqsimalur siCqaresa maxv  da relsis wonas Soris. 

2,2

maxv
q                                 (3.2) 
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liandagis zeda naSenis arsebuli tipizaciisa da tvirTdaZabulobis 

mixedviT relsebis gamoyenebis sazRvrebis gaTvaliswinebiT prof. v.i. Sul-

gam miiRo damokidebuleba relsis wonas q  da tvirTdaZabulobas T  Soris 

203,0046,31 Tq                             (3.3) 

prof. g.m. Saxuniancis winadadebiT relsis wona unda ganisazRvros 

sxvadasxva faqtorebis erTdrouli zemoqmedebis gaTvaliswinebiT. relsis 

wonis ganmsazRvravi Saxunianciseuli formula iTvaliswinebs relsis wo-

nis damokidebulebas moZravi Semadgenlobis saxeobasTan, tvirTdaZabulo-

basTan, moZraobis siCqareebTan da RerZze mosul statikur datvirTvasTan 

   3/23/2
4

max 012,011 PvTaq                    (3.4) 

sadac a  – moZravi Semadgenlobis saxeobis gamaTvaliswinebeli koeficien-

ti, vagonebisaTvis a=1,20; lokomotivebisaTvis a=1,13; 

maxT – ubnis tvirTdaZabuloba mln. bruto t.km/km. weliwadSi; 

v  –  moZraobis siCqare, km/sT; 

P  – RerZze mosuli statikuri datvirTva, t.  

(3.4) formulaSi Semavali sidideebis mniSvnelobebi moyvanilia cxril-

Si 3.4. 

                                                             cxrili 3.4 

maxT ,   

mln.br.t.km/km.w. 
4

max1 T  v , km/sT   3/2
012,01 V  P , t 3/2P  

15 2.96 20 1.15 18 6.87 
20 3.00 30 1.23 18 6.87 
25 3.24 40 1.30 20 7.37 
30 3.34 50 1.37 21 7.61 
40 3.52 60 1.44 21 7.61 
50 3.66 70 1.50 23 8.09 
60 3.78 80 1.57 23 8.09 
70 3.89 90 1.63 25 8.55 
75 3.94 100 1.69 25 8.55 
90 3.99 110 1.75 26 8.78 
95 4.08 120 1.81 26 8.78 
100 4.16 140 1.93 27 9.00 
125 4.34 160 2.04 28 9.22 
150 4.50 180 2.15 29 9.44 
175 4.64 200 2.26 30 9.65 
200 4.75 250 2.52 31 10.08 
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(3.1, 3.2, 3.3 da 3.4) formulebis saSualebiT miRebuli relsis wona ar 

SeiZleba CaiTvalos saboloo gadawyvetilebad, radganac yvela faqtoris 

gaTvaliswineba, romlebic gavlenas axdenen relsis wonis SerCevaze rTul 

problemas warmoadgens. miRebuli mniSvnelobebi warmoadgenen pirvel miax-

loebiT sidideebs, xolo relsis wona sabolood dazustdeba liandagis 

daniSnulebisa da teqnikur-ekonomikuri gaangariSebis safuZvelze. 

 

 

nax.3.4. 50P  da 65P  tipis relsebis ganivi kveTi 

Cvens rkinigzebze ZiriTadad gamoiyeneba ori tipis relsebi: 50P  da 

65P  (nax.3.4.). ricxobrivi indeqsebi aRniSnavs erTi grZivi metri relsis 

miaxloebiT wonas. (zusti mniSvnelobebi ix. cxrili 3.1). sasadguro, sxva me-

orexarisxovan liandagebze da isrul gadamyvanebze jer kidev gamoiyeneba   

43P  tipis relsebi (nax.3.5). Cveni qveynis rkinigzebis zogierT ubanze jer 

kidev muSaobs ufro msubuqi tipis relsebic, aI  – 43,61kg, aII ( 38P ) – 38,42kg, 

aIII ( 33P ) – 33,48kg, aIV  – 30,85 kg, (nax.3.5). maTi gamoSveba amJamad Sewyvetilia.  
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nax.3.5. ,43P  aI , aII ( 38P ), aIII ( 33P ) da aIV  tipis relsebis ganivi kveTi 

 

aSS-s rkinigzebze relsebis wona 30–77 kg/grZ.m. icvleba, inglisSi or-

Taviani relsebis wona tolia 29,66–49,53 kg/grZ.m. fuZeganierisa ki 22,37–62 

kg/grZ.m. germaniis, safrangeTsa da belgiis rkinigzebze 30–62 kg/grZ.m. 

danarCen qveynebSi 30–50 kg/grZ.m. 
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3.1.5. relsebis sigrZe da sapirapiro RreCos sidide 

 

saqarTvelos rkinigzebze gamoyenebuli relsebis sigrZe 12,5 da 25 met-

ris tolia. amJamad relsebis standartul sigrZed iTvleba 25 metri, Sez-

Ruduli raodenobiT iyeneben 12,5 metri sigrZis relsebs isruli gadamyva-

nebisaTvis da gamawonasworebeli relsebisaTvis upirapiro liandagis mosa-

wyobad. 

garda standartuli sogrZis relsebisa, liandagis mrude ubnebze Siga 

sarelso Zafebze dasagebad gamoiyeneba e.w. standartulad damoklebuli 

relsebi. relsebis damoklebis standartuli sidideebi miiReba 12,5 metri 

sigrZis relsebisaTvis toli 40 mm, 80 mm da 120 mm, 25 metri sigrZis relse-

bisaTvis – 80 mm da 160 mm. 

relsebis sigrZe msoflios sxvadasxva qveynis rkinigzebze icvleba 10-

dan 60 metramde. mag. CexoslovakiaSi 24 da 48 m, germaniaSi 30, 40 da 60 m, 

safrangeTSi –18 m, inglisSi 18,29 m, iaponiaSi 20 da 25 m, aSS-Si – 11,89 m. 

sarelso pirapirebis mowyobis dros relsebis boloebs Soris toveben 

garkveuli sididis RreCos, wliuri temperaturuli amplitudis meryeobis 

Sedegad relsebis sigrZis cvalebadobis kompensaciisaTvis. liandagSi 

Caumagrebeli, Tavisuflad mdebare relsis sigrZis temperaturuli 

cvalebadoba tolia  

tlc                                   (3.5) 

Tu dauSvebT, rom liandagSi Camagrebuli relsi, temperaturis cvale-

badobis Sedegad, Sualeduri samagrebis winaRobis gamo, ver icvlis Tavis 

pirvandel sigrZes, maSin relsSi aRiZvreba damatebiTi Sinagani temperatu-

ruli Zabvebi  

tE                                 (3.6) 

sadac   - sarelso foladis xazobrivi wagrZelebis koeficientia, 

 =0,0000118; 

E  – sarelso foladis drekadobis moduli, 61010.2 E kg/sm2; 

t – relsis temperaturis cvalebadobis sidide, misi liandagSi Ca-

magrebis temperaturasTan SedarebiT.  

relsebSi temperaturis cvalebadobiT gamowveuli da moZravi Semadgen-

lobis zemoqmedebiT aRZruli Zabvebis jamuri sidideebi ar unda aRe-

matebodes sarelso foladisaTvis dasaSvebi Zabvebis sidideebs kumSvaze an 
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gaWimvaze. winaaRmdeg SemTxvevaSi adgili eqneba liandagis gagdebas (amo-

burcvas an gverdze gamoburcvas) zafxulSi da WanWikebis Wras an relsis 

gawyvetas zamTarSi. sapirapiro RreCos daniSnulebaa, sarelso foladis 

temperaturuli daZabulobis Sedegad, Sualeduri samagrebis winaRobis Za-

lis daZlevis SemTxvevaSi, ar dauSvas relsis boloebis erTimeoreze miWe-

ra (RreCos daxurva), an damoklebis SemTxvevaSi WanWikebis Wra an relsis 

gawyveta. 

liandagSi sapirapiro RreCos sidide limitirebulia. temperaturisas 

dawevisas sapirapire WanWikebis gaRunvis an Wris Tavidan acilebis mizniT 

sapirapire RreCoebis sidide, 25 metris sigrZis relsebis SemTxvevaSi ar 

unda aRematebodes: sapirapire naxvretis 36 mm diametrisas – 22 mm-s; 

sapirapire naxvretis 40 mm diametrisas _ 24 mm-s. 

pirapirebSi relsebis gadaadgilebis sidide damokidebulia sapirapiro 

naxvretebis zomebze da WanWikebis diametrze. 

Tu relsis wriuli naxvretis diametri an ovaluri naxvretis horizon-

taluri zomaa D , WanWikis gare diametri gd , WanWikis namzadis diametri 

d gd - 2, xolo pirapirebis mowyobis jamuri uzustobis dasaSvebi mniSvne-

loba - , maSin sapirapiro RreCos maqsimaluri sidide toli iqneba 

  )2(2max gdD                         (3.7) 

uares SemTxvevaSi  8 mm, rasac Zalze iSviaT SemTxvevaSi SeiZleba 

hqondes adgili, amitom miRebulia, rom  3 mm. 

max da mis saangariSod saWiroa yvela sididis mniSvnelobani 

relsebis tipTan damokidebulebani mocemulia cxrilSi 3.5. 

                                                       cxrili 3.5.  

maCvene
blebi 

relsis tipi 

SeniSvna 
43P  50P  65P  

naxvretis forma 

wriuli ovaluri wriuli ovaluri wriuli ovaluri 43P tipis rel-
sebSi wriuli 
formis naxvr-
etebi daiSveba 
mxolod 12,5 m 
sigrZis rels-

ebSi 

D , mm 29 33 34 35 36 38 

gd , mm 22 22 24 24 27 27 

max , mm 15 23 21 23 19 23 
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RreCos saangariSo dasaSvebi mniSvneloba / / miiReba ramdenadme 

naklebi 
max  sidideze. 

 

 

 

3.1.6. relsebis xarisxi da  niSandeba   

 

relsebis damzadebis teqnologiuri pirobebi standartebis moTxovneb-

is mixedviT dadgindeba. sarelso foladis qimiuri Semadgenlobis, simtkic-

is zRvaris, gamrudebis xarisxis, relsis ganivi kveTis zomebis da bzarebis 

siRrmis normebidan gadaxris sididis mixedviT, arsebobs pirveli da meore 

xarisxis relsebi. 

simtkicisa da cveTamedegobis gazrdis mizniT, qarxnebSi relsis Tavs 

awrToben 4 mm siRrmeze, relsis boloebidan aranakleb 80 sm sigrZeze. amJa-

mad zogierT qarxnebSi relsebs awrToben zeTSi mTel sigrZeze. zeTSi naw-

rTobi relsebis praqtikulma gamocdam gviCvena, rom maTi cveTamedegoba 

orjer metia. amJamad relsebs awrToben agreTve maRali sixSiris denebis 

gamoyenebiT. dadebiT Sedegs iZleva foladis legireba 1% qromis damateb-

iT, rac cveTamedegobas 1,5-jer adidebs. 

sarelso foladis xarisxis ZiriTadi maCveneblebi, relsis yelze 

niSandebis gziT aRiniSneba. gaglinvisas relsis yelze 2,5-3 metris 

daSorebiT amoburculi asoebiT da cifrebiT daitaneba qarxana 

damamzadeblis saxelwodebis pirveli aso, gaglinvis TariRi (Tve da weli), 

relsis tipi (nax.3.6.). gaglinvis procesSive relsis boloebidan 2 metris 

manZilze mis yelze daitaneba nadnobis nomeri. foladis gvareoba 

niSandebis dros ar aRiniSneba, radganac amJamad yvela qarxana relsebs 

mxolod erTi saxis foladisagan amzadebs. 

pirveli xarisxis relsebs ganivi kveTis irgvliv Semoevleba zoli 

TeTri feris saRebaviT, SuaSi sawertaviT daismeba wertili, niSnebi `qanCis 

gasaRebi da CaquCi~ da `CaquC-namgali~. garda zemoaRniSnulisa zemtkice 

relsebis, romlebic umTavresad mrudebSi dasagebad gamoiyeneba, fuZis 

erTi mxare SeRebilia yviTeli saRebaviT boloebidan 200 mm sigrZeze. 

nawrTob relsebs boloebidan 150-200 mm sigrZeze ukeTdeba zoli TeTri 

feris saRebaviT. 
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nax.3.6. axali relsebis niSandeba 

 

meore xarisxis relsebis ganiv kveTze daitaneba ori erTnairi niSani 

`qanCis gasaRebi~ da ori wertili. relsis fuZe da Tavis qveda nawili 

SeRebilia wiTeli saRebaviT, boloebidan 200 mm sigrZeze. 

zeTSi mTel sigrZeze da perimetrze nawrTobi pirveli xarisxis rel-

sebi damzadebuli niJni tagilis metalurgiuli kombinatis mier aRiniSneba 

ganivi kveTis irgvliv Semovlebuli Ria mwvane saRebaviT da zoliT boloe-

bidan 200 mm manZilze. meore xarisxis relsebze igive niSnebi datanilia 

yviTeli saRebaviT. Tu mxolod relsis Tavia nawrTobi maSin masze data-

nilia ori zoli. 

40 mm-iT damoklebuli relsebis fuZis erTi mxare SeRebilia TeTri sa-

RebaviT 200 mm sigrZeze, xolo 80 mm-iT damoklebuli relsebis fuZe SeRe-

bilia orTave mxares. 

qromiT legirebuli relsebis yelze mwvane saRebaviT daitaneba warwe-

ra XP. 

 

3.1.7. relsebis samsaxuris vada da defeqtebi  

 

relsi, rogorc liandagis zeda naSenis yvela danarCeni elementi, mu-

Saobs danarCeni deformaciebis daSvebiT. narCeni deformaciebi droTa gan-
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mavlobaSi grovdeba da maTi sidide aRwevs iseT mniSvnelobas, romlis Sem-

deg relsi amowuravs liandagSi samsaxurs vadas da aucilebeli xdeba misi 

Secvla. relsis samsaxuris vada SeiZleba damTavrdes masSi defeqtebis-daz-

ianebebis warmoSobis da ganviTarebis, an relsis Tavis maqsimaluri cveTis 

pirobiT. relsebis samsaxuris vadis zustad dadgenas gansakuTrebuli 

mniSvneloba eniWeba, radganac maszea damokidebuli saliandago meurneobis 

gegmazomieri marTva, kapitalur SekeTebebs Soris xangrZlivoba, mgzavrebis 

gadayvanisa da tvirTebis gadazidvis xarjebi, damokidebuli liandagis ze-

da naSenis tipze. relsebis samsaxuris vadis dadgena mWidro kavSirSia ag-

reTve liandagis simtkicisa da mdgradobis pirobebTan. 

relsebis cveTa ZiriTadad ganpirobebulia moZraobis winaRobisa da 

samuxruWo Zalebis muSaobiT. moZraobis pirobebSi moZravi Semadgenlobis 

Tvlebis artaxebs da relsebs Soris warmoiSoba xaxunis Zala, romelic 

iwvevs relsis uwyvet cveTas mis mTel sigrZeze, riTac mcirdeba relsis 

Tavis ganivi kveTis farTobi. relsebis gaZlierebul cveTas iwvevs agreTve 

Tvlis artaxebis asrialeba (wacureba) relsis Tavis gorvis zedapirze. am 

movlenas SeiZleba adgili hqondes damuxruWebis SemTxvevaSi da rodesac 

Tvlis garSemowerilobis sigrZe ar Seesabameba mis mier gavlil manZils.  

mrudebSi moZraobisas Tvlis artaxebi SeiZleba wacurdes ara marto 

relsis Tavis grZivad, aramed mis ganivadac. daZabul qanobebze, mcire ra-

diusian mrudebSi, sasadguro mimReb-gamgzavn liandagebSi relsebi ufro 

intensiurad cvdebian. relsebis cveTis intensivoba damokidebulia agreTve 

sarelso masalaze. 

amrigad ZiriTad faqtorebs, romlebic gansazRvraven relsebis samsaxu-

ris vadas SeiZleba mivakuTvnoT: 

 liandagisa da moZravi Semadgenlobis saeqspluatacio pirobebi (mata-

reblebis moZraobis reJimi damokidebuli grZiv profilze); 

 liandagis gegma (mrudebis raodenoba da radiusebis sidideebi); 

 ubnis tvirTdaZabuloba, matareblebis wona, Tvlebidan relsze gada-

cemuli datvirTva; 

 moZraobis siCqare; 

 relsebis tipi, simZlavre, masalis xarisxi, damzadebis teqnologia. 
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mcireradiusian mrudebSi relsebis cveTis Sesamcireblad mimarTaven 

maT SezeTvas-lubrikacias, specialuri xelsawyos lubrikatoris saSualeb-

iT. 

relsis Tavi muSaobis periodSi cvdeba, rogorc vertikalurad, aseve 

igi ganicdis gverdiT cveTas. gverdiTi cveTis sidide izomeba relsis Ta-

vidan 13 mm-iT dabla (nax.3.7.). 

 

nax.3.7. relsebis vertikaluri da gverdiTi cveTis forma da farTobi 

 

 1 mm gverdiT cveTis sidides utoleben 0,5 mm vertikalur cveTas. ma-

Sin relsis Tavis dayvanili cveTis sidide toli iqneba: 

hnhhh  3                              (3.8) 

sadac   vh – relsis Tavis vertikaluri cveTaa, mm; 

hh  – relsis Tavis horizontaluri cveTa, mm; 

 5,0n  – dayvanis koeficienti. 

relsis Tavis dayvanili cveTis sidide h  ar unda aRematebodes relse-

bis Tavis cveTis maqsimalur dasaSveb sidides 0h -s. 

relsebis samsaxuris vadis gansazRvrisas xelmZRvaneloben cveTis 

dasaSvebi farTobis 0 –is mniSvnelobiT romelic tolia: 

 bh00                            (3.9) 

sadac  b – relsis Tavis siganea, mm; 

 – relsis Tavis formis makoreqtirebeli koeficienti,  70 mm2. 

relsis Tavis dayvanili cveTis dasaSvebi 0  sidide ganisazRvreba im 

pirobiT, rom gacveTili relsis winaRobis momenti uzrunvelyofdes rels-

is sakmaris winaRobas mRunavi momentis muSaobisadmi. 
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Tu davuSvebT, rom relsis Tavi 1 mln.bruto.t. tvirTis gatarebis Se-

degad cvdeba saSualod saS  mm2-iT, maSin relsis mier gatarebuli mTliani 

tonaJi gamoiTvleba formuliT: 

saS

0T                              (3.10) 

saS -s cveTis parameters uwodeben (cxrili 3.6.), maSin cxadia relsis 

saSualo samsaxuris vada damokidebuli iqneba gatarebul tonaJze da ubnis 

wliur tvirTdaZabulobaze, 

saS

saS




0

0

0 TT

T
t                            (3.11) 

sadac 
0T  – ubnis wliuri tvirTdaZabulobaa, mln. bruto t.km/km. weliwadSi.  

cveTis parametris saS , anu cveTis xvedriTi mniSvneloba damokidebu-

lia mraval faqtorze. maTgan erT-erT umTavres faqtors liandagis gegma 

warmoadgens. cveTis parametri saS  prof. g.m. Saxuniancis gamokvlevebis mi-

xedviT ganisazRvreba Semdegi formulebis saSualebiT: 

swori ubnebisaTvis 

)91(3,1 2s
r

P
ck                           (3.12) 

mrude ubnebisaTvis 

)91(3,1 2s
r

P
ck                           (3.13) 

sadac c  – liandagis zeda naSenis konstruqciis gamaTvaliswinebeli koef-

icientia; 

k  – sarelso foladis xarisxis gamaTvaliswinebeli parametri; 

P  – Tvlebidan relsze gadacemuli statikuri datvirTva; 

r  – Tvlis radiusi; 

s  – Tvlis relsze wacurebis fardobiTi sidide %-Si; 

  - mrudebis gavlenis gamaTvaliswinebeli parametri 

  - parametrs Siga da gare sarelso ZafisaTvis gansxvavebuli mniSvne-

lobebi aqvs: 

gare sarelso ZafisaTvis 

2

200000900

RR
g                         (3.14) 

Siga sarelso ZafisaTvis 



 37 

R

900
S                             (3.15) 

 -s gasaSualoebuli mniSvneloba gansaxilvel ubanze mdebare relse-

bisaTvis toli iqneba 

2

100000900

RR
saS                       (3.16) 

sadac R  – wriuli mrudis radiusia, m. 

                                                

                                                 cxrili 3.6. 

mrudis 
radiusi R , m. 

saS , mm2/mln.bruto t. relsebisaTvis 
aI da 

ufro 
msubuqi 

43P  50P  65P  

300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 

1300 m da swori 
ubnebi 

7.37 
5.44 
3.97 
3.09 
2.24 
1.78 
1.62 
1.52 
1.43 
1.39 
 

1.36 

5.89 
4.35 
3.17 
2.47 
1.79 
1.42 
1.29 
1.22 
1.14 
1.11 
 

1.09 

4.42 
3.26 
2.38 
1.85 
1.34 
1.01 
0.97 
0.91 
0.86 
0.83 
 

0.81 

3.87 
2.86 
2.08 
1.62 
1.17 
0.93 
0.85 
0.80 
0.75 
0.73 
 

0.71 
 

aris SemTxvevebi, rodesac erTeuli relsebi ufro adre gamodian mwyo-

bridan, vidre miiReben maqsimalur cveTas. relsebis erTeuli cvlis mizezi 

SeiZleba iyos saqarxno defeqtebi an maTi araswori eqspluataciis Sedegad 

miRebuli dazianebani. dakvirvebebi gviCvenebs, rom relsebi eqspluataciis 

dasawyisSi, erTeuli cvlis pirobiT mcire raodenobiT gamodis mwyobri-

dan, magram SemdgomSi gatarebuli tonaJis zrdasTan erTad relsebis erTe-

uli cvla intensiurad matulobs da bolos aRwevs zRvars, roca aucile-

belia Catardes relsebis mTliani raodenobis cvla mTel ubanze, (nax.3.8.). 

erTeuli cvlis pirobiT relsebis samsaxuris vada amowurulad SeiZleba 

CaiTvalos, roca erT km liandagze defeqtebis gamo mwyobridan gamodis: 

50P  tipis relsi – 6 cali, 65P  tipis – 5 cali, an orive tipis relsebis-

Tvis erTeuli cvla aRwevs or cals erT km-ze weliwadSi. 
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nax.3.8. relsebis erTeuli cvlis gatarebul tonaJTan damokidebulebis 

grafiki 

 

TiToeuli tipis relsebisaTvis dadgenilia gatarebuli tonaJis norma: 

50P  tipis relsebisaTvis – 350 mln. bruto t, 65P  tipis relsebisaTvis – 500 

mln. bruto t. 

relsebis samsaxuris vadis amowurva erTeuli cvlis pirobiT normal-

ur SemTxvevad ar SeiZleba CaiTvalos, amitom yvela RonisZieba unda iqnas 

ganxorcielebuli relsebis xarisxis, damzadebis teqnologiis, liandagisa 

da moZravi Semadgenlobis eqspluataciis pirobebis gaumjobesebisaTvis, 

rac TavisTavad Seamcirebs relsebis erTeul cvlas, maqsimaluri dasaSvebi 

cveTis miRwevamde. 

relsebis defeqtebis ZiriTad saxeebs, romelTa gamo relsebi vadaze 

adre wyveten muSaobas, miekuTvneba: relsebis gadatexa, misi calkeuli nawi-

lebis amotexa, bzarebi, sarelso foladis ganSreveba, relsis Tavis Telva, 

liTonis amofxvna, korozia da sxva. 

sarelso defeqtebi klasificirebulia da Sedgenilia specialuri ta-

bula (nax.3.9).  
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nax.3.9. sarelso defeqtebis klasifikacia 
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tabulaSi yvela sarelso defeqtebi dayofilia 9 jgufad. TiToeuli 

defeqti aRniSnulia samniSna ricxviT. ricxvis pirveli cifri mianiSnebs 

defeqtis saxeobas da mis adgilmdebareobas relsis ganivi kveTis mimarT 

(Tavis, yelis an fuZis defeqtebi). meore cifri mianiSnebs defeqtebis saxe-

sxvaobas maTi warmoSobis mizezebis miTiTebiT. mesame cifri mianiSnebs de-

feqtebis adgilmdebareobas relsis sigrZis mixedviT (1 – pirapiris zona; 2 

– relsis Sua nawili; 3 – SeduRebis adgili). 

pirveli da meore cifri mesamedan gamoyofilia wertiliT. 

matareblebis moZraobis usafrTxoebis TvalsazrisiT defeqturi rel-

sebi iyofa – defeqtur da metad defeqtur relsebad. metad defeqturi re-

lsebi liandagSi dauyovnebliv unda Seicvalos, xolo defeqturi ki 

gegmiurad.  

 

 

 

3.1.8. mZime tipis relsebis gamoyenebis ekonomikuri efeqtianoba 

 

mZime tipis relsebi gacilebiT meti raodenobis Spalebze anawileben 

Tvlebidan gadacemul datvirTvebs, vidre msubuqi tipis relsebi. riTac 

mcirdeba TiToeul Spalze mosuli datvirTvebis sidideebi, masaSadame ne-

ldeba Spalebis meqanikuri dazianebis procesi da izrdeba maTi samsaxuris 

vada. Sesabamisad mcirdeba Spalebidan balastze gadacemuli datvirTvebic, 

ris gamoc mcirdeba balastis gaWuWyianebisa da daqucmacebis procesic. ma-

galiTad 43P  tipis relsebis gamoyenebisas balastis gaWuWyianeba 1 mln. 

bruto t. tvirTis gatarebis Sedegad 9-20%-iT metia, vidre 50P  tipis rel-

sebis gamoyenebis SemTxvevaSi. liandagis aweviT SekeTebebs Soris interva-

li ki damokidebulia balastis gaWuWyianebaze, amitom mZime tipis relsebis 

gamoyenebis SemTxvevaSi izrdeba aweviT SekeTebebs Soris intervali. 

50P  tipis relsis wona mxolod 15%-iT aRemateba 43P  tipis relsis wo-

nas, 50P  tipis relsi ki 1,5-jer met tvirTs atarebs, vidre 43P  tipis rel-

si. 65P  tipis relsis wona 45%-iT aRemateba 43P  tipis relsis wonas, maSin 

rodesac 65P  tipis relsis mier gatarebuli tonaJi orjer metia. 

mZime tipis relsebis gamoyenebis ekonomikuri efeqtianoba ara marto 

relsebis, Spalebis da balastis samsaxuris vadis gaxangrZlivebaSi mdgoma-
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reobs, aramed mimidinare movla-Senaxvis, saSualo da kapitaluri SekeTebeb-

is xarjebis SemcirebaSic. magaliTad 1 grZ.m 50P  tipis relsis wonis 

gadidebis Sedegad 1 kg-iT, mimdinare movla-Senaxvis xarjebi mcirdeba 1,5-

1,8%-iT, xolo liandagis zeda naSenis mosawyobad masalebis xarji ki 1,4%-

iT. 

1 mln. bruto t. tvirTis gatarebis Sedegad gaweuli energetikuli xa-

rjebi, mosuli liandagis 1 km sigrZeze, damokidebuli zeda naSenis tipze 

tolia: 

NCWЭ ПT

310                                                (3.17) 

sadac ПW  – moZraobis winaRobis mdgenelia, damokidebuli liandagis zeda 

naSenis tipze, kg/t; 

 310ПW  – 1 mln. bruto t. tvirTis gadazidvisas, lokomotivis meqa-

nikuri muSaoba, tkm; 

N  – sawvavis an eleqtroenergiis xarji 1 tkm muSaobis Sesasruleb-

lad; 

C  – erTeuli ganzomilebis sawvavis an eleqtroenergiis Rirebule-

ba.  

ПW  – SeiZleba gamovTvaloT prof. m. verigos formuliT: 

2

250

U

rkP
WП                             (3.18) 

sadac   P  – Tvlidan relsze gadacemuli statikuri datvirTvaa, kg; 

U – relsqveSa safuZvlis drekadobis moduli, xis SpalebisaTvis 

icvleba farglebSi 130 – 490 kg/sm2, rkinabetonis SpalebisaTvis 

– 1100 – 1850 kg/sm2; 

k  – relsisa da relsqveSa safuZvlis fardobiTi sixistis koefici-

enti, k =0,010 – 0,025 sm-1; 

 r  – ganTesvis parametri, r = 35 kg/sm2. 

relsebis wonis gadideba amcirebs moZraobis ПW  winaRobis, energetik-

ul TЭ  da savali nawilebis SekeTebis ДЭ  xarjebs. 

mZime tipis relsebis gamoyenebis sfero ara marto ekonomikuri Tval-

sazrisiT ganisazRvreba, aramed teqnikuri mosazrebebiTac. eleqtruli da 

Tbowevis danergva, RerZze mosuli datvirTvebisa da moZraobis siCqareebis 
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ganuxreli zrda ganapirobebs mZime tipis relsebis upiratesi gamoyenebis 

aucileblobas. 

ekonomikuri gaangariSebis mixevdiT relsis tipis SerCevisas upirates-

oba eniWeba im tipis relss, romlisaTvisac wliuri dayvanili saamSeneblo 

da eqspluataciuri xarjebis jami umciresi aRmoCndeba. 

wliuri dayvanili xarjebi gamoiTvleba formuliT: 







nti

i
iBAЭ

1
day                             (3.19) 

sadac A  – relsebis dagebis xarjebia;  

iB  – saeqspluatacio xarjebi i –uri wlisaTvis; 

nt  – nazRaurobis normatiuli vada. 

aRsaniSnavia agreTve, rom mZime tipis relsebis gamoyenebis SemTxvevaSi, 

kapitaldabandebaTa nazRaurobis vada SesamCnevad mcirdeba da igi meryeobs 

1,5-4,5 wlis farglebSi. 

 

 

 

 

 

3.2. relsqveSa safuZveli 

 

3.2.1. relsqveSa safuZvlis saxeebi, daniSnuleba, wayenebuli moTxovnebi da 

Spalebis epiura 

 

relsqveSa safuZveli SeiZleba warmodgenili iyos calkeuli 

wertilovani sayrdenebis – Spalebis, grZivi wolanebis, CarCoebis an 

filebis saxiT. 

relsqveSa safuZvlis daniSnulebaa: 

 miiRos TavisTavze relsebidan gadmocemuli datvirTvebi, Tanabrad 

gaanawilos igi da gadasces balastis Sres; 

 uzrunvelyos liandis siganis mudmivoba; 

 balastTan erTad uzrunvelyos liandagis swori geometriuli 

sivrcobrivi moxazuloba gegmaSi da profilSi. 
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daniSnulebidan gamomdinare sarelso safuZvels waeyeneba Semdegi 

moTxovnebi:  

 maRali simtkice da xangamZleoba; 

 didi winaRoba Telvaze da Runvaze; 

 kargi drekadoba; 

 kargi eleqtromaizolirebeli Tvisebebi; 

 unda eqvemdebarebodes damzadebis industriul meTodebs; 

 naklebxmaurianoba; 

 siafe. 

sarelso safuZvlad amJamad umetes SemTxvevaSi Spalebi gamoiyeneba. 

saSpalo masalad gamoyenebulia xe, rkinabetoni da liToni. 

msoflios qveynebis rkinigzebze yvelaze farTod aris gavrcelebuli 

xisa da rkinabetonis Spalebi. amJamad arsebobs liandagis rkinabetonis 

Spalebze farTod gadayvanis tendencia.  

liTonis Spalebi mcire raodenobiT jer kidev aris gamoyenebuli 

germaniis, indoeTis, safrangeTis da zogierTi sxva qveynebis rkinigzebze. 

liTonis Spalebi gamoiyeneba qarxnebis cxeli saamqroebis liandagebze. 

liandagSi, relsebis qveS Spalebi mkacrad gansazRvruli sqemiT 

ganlagdeba. relsebis qveS Spalebis ganlagebis sqemas Spalebis epiura 

ewodeba (nax.3.10).  

 

nax.3.10. relsis qveS Spalebis ganawilebis sqema (Spalebis epiura) 

  

Tu davuSvebT, rom ba   Spalebis RerZebs Soris manZili toli iqneba 

1




n

cl
a                               (3.20) 

sadac l  - relsis sigrZea; 

a  - Spalebis RerZebs Soris manZili; 
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c  - sapirapiro Spalebis RerZebs Soris manZili, 43P  tipis 

relsebisaTvis – 500c mm; 50P tipis relsebisaTvis – 440c mm; 

65P tipis relsebisaTvis –  420c mm; 

n  - Spalebis raodenoba erTi relsis qveS; 

b  - sapirapiro Spalebis mezobel Spalebis RerZebs Soris manZili. 

Cveni qveynis rkinigzebze epiuris mixedviT gansazRvruli, Spalebis 

raodenoba 1 km liandagSi damokidebulia liandagebis daniSnulebaze da 

tvirTdaZabulobaze da miRebulia: 1440 c/km, 1600 c/km, 1840 c/km, 2000 c/km. 

aqedan 1440 c/km da 1600 c/km gamoiyeneba sasadguro da meorexarisxovan 

liandagebze, xolo 1840 c/km da 2000 c/km magistralur rkinigzebze. 

mrudebSi, radiusebiT 1200R m, liandagis gaZlierebis TvalsazrisiT, 

Spalebis epiura erTi safexuriT maRali aiReba. 

Spalebis raodenoba erT kilometrze da sarelso rgolze, agreTve 

manZili Spalebis RerZebs Soris mocemulia cxrilSi 3.7. 

cxrili 3.7. 

rels

ebis 

sigrZ

e, m 

rel

sebis 

tipi 

Spal

ebis 

rao

deno

ba 1 

km-ze 

Spale

bis 

raode

noba 1 

rgol

ze 

Spalebis RerZebs Soris 

manZili, mm 

sapirapiro Sualedur

i 

25,0 P 65 2000 

1840 

50 

46 

420 

420 

501 – 502 

546 – 547 

25,0 P 50 2000 

1840 

50 

46 

440 

440 

501 – 502 

545 – 546 

25,0 P 43 2000 

1840 

1600 

50 

46 

40 

500 

500 

500 

500 – 501 

544 – 545 

628 – 629 

12,5 P 65 2000 

1840 

50 

46 

420 

420 

503 – 504 

549 – 550 

12,5 P 50 2000 

1840 

50 

46 

440 

440 

502 – 503 

548 – 549 

12,5 P 43 2000 

1840 

50 

46 

500 

500 

500 – 501 

545 – 546 
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1600 40 500 632 

 

Spalebis RerZebs Soris manZili Spalebis epiuras unda Seesabamebodes; 

epiuridan dasaSvebi gadaxra: xis SpalebisaTvis 8 sm, xolo rkinabetonis 

SpalebisaTvis 4 sm-s ar unda aRematebodes. 

 

nax.3.11. datvirTvis zemoqmedebiT Spalebis gaRunvis xasiaTi: 

a – xis Spalebis; b – rkinabetonis Spalebis; isrebiT naCvenebia 

CaRunvis Sesabamisi balastis reaqcia. 

 

Spalebis masalazea damokidebuli Spalebis drekadi gaRunvis xasiaTi 

da sidide. moZravi Semadgenlobis Tvlebidan Spalebze gadacemuli 

vertikaluri datvirTvebis zemoqmedebiT xisa da rkinabetonis Spalebis 

RerZebi gaiRuneba nax.3.11 gamosaxuli sqemis mixedviT. Spalis qveS drekadi 

CaRunva sxvadasxva wertilebSi gansxvavebuli sididisaa, amitom Spalebidan 

balastze gadacemuli datvirTva da Sesabamisad balastis reaqciac 

gansxvavebuli sididisaa. aRniSnuli faqtori ganapirobebs Spalebis 

amotenvis wess. 

xis Spalebi Zlierad unda amoitenos relsqveSa zonaSi, xolo Spalis 

boloebSi da mis Sua nawilSi ufro sustad. rkinabetonis Spalebi ki 

Zlierad unda amoitenos relsqveSa zonaSi da boloebSi, xolo Sua 

nawilSi Spalebis gaRunvis Tavidan asacileblad saerTod ar unda 

amoitenos. 
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3.2.2. xis Spalebi 

 

xis Spalebis daniSnuleba da masalis fiziko-meqanikuri Tvisebebi 

xis Spalebi msoflios qveynebis rkinigzebze yvelaze farTod aris 

gavrcelebuli im mizeziT, rom xis Spalebi yvelaze kargad pasuxoben 

sarelso safuZvlisadmi wayenebul moTxovnebs. 

 xis Spalebis dadebiTi Tvisebebia: 

 kargi drekadoba; 

 damzadebis da eqspluataciis (transportoreba, CatvirTva-

gadmotvirTva, amotenva, Secvla da sxva) siadvile; 

 maRali eleqtruli winaRoba; 

 naklebxmaurianoba; 

 masze liandagis mowyobis siadvile. 

xis Spalebis uaryofiTi Tvisebebia: 

 samsaxuris mcire vada, gansakuTrebiT maRali tvirTdaZabulobis 

pirobebSi; 

 deficituri xis masalis didi xarji; 

 lpobadoba da SedarebiT mcire winaRoba Telvaze. 

xis Spalebis dasamzadeblad saWiroa 80-100 wlis asakis, 26-28 sm 

diametris xe. amasTan gamoiyeneba aseTi xis mxolod Ziris nawili. 1 km 

liandagis mosawyobad ki saWiroa daaxloebiT 2 ha tyis gaCexva. xis 

Spalebis dasamzadeblad aseTi farTobis tyis gaCexva iseTi qveynisaTvis, 

rogoric saqarTveloa, ekologiuri wonasworobis darRvevis tolfasia. 

amitom saqarTvelos magistraluri rkinigzebis liandagebze, garda suramis 

sauReltexilo ubnisa, TiTqmis mTlianad rkinabetonis Spalebia 

gamoyenebuli mizanSewonilia sauReltexilo ubnis mTlianad an 

nawilobriv rkinabetonis Spalebze gadayvana. 

xis Spalebis dasamzadeblad SeiZleba gamoyenebul iqnas Semdegi 

jiSis merqani – muxa, wifeli, lariqsi, fiWvi, kedari, naZvi, soWi da sxva. 

Cveni qveynis rkinigzebze Spalebis udidesi umravlesoba damzadebulia 

naZvisa da fiWvisagan. cxrilSi 3.8. mocemulia sxvadasxva jiSis merqnis 

meqanikuri Tvisebebis procentuli Sedareba naZvis merqanTan. 
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cxrili 3.8. 

merqnis 

jiSi 

moculobiTi 

wona 

simtkicis zRvari winaRoba 

dartymiT 

Runvaze 

sisale 

boWkoebis 

grZivad 

statikuri 

Runvisas 

gverdiTi torsuli 

naZvi 100 100 100 100 100 100 

kedari 98 87 86 84 89 100 

soWi 89 87 84 84 - 124 

fiWvi 113 106 107 100 135 114 

lariqsi 149 141 140 155 242 188 

wifeli 153 124 135 206 346 270 

 

xis Spalebis masalis fiziko-meqanikuri Trvisebebi didad aris 

damokidebuli merqnis tenianobaze. 23%-ze naklebi da 80%-ze meti 

tenianobis merqani TiTqmis ar lpeba. amitom xis Spalebis lpobadobis 

xarisxi didad aris damokidebuli im regionis klimatur pirobebze, sadac 

isini muSaoben. uxvnaleqian raionebSi, sadac Spalebis tenianoba 60 80%-is 

farglebSia, ZiriTadad lpeba Spalebis zeda nawili. 

kontinentaluri klimatis gvalvian raionebSi, sadac Spalebis zeda 

nawilis tenianoba 20%-ze naklebia, ZiriTadad lpeba Spalebis qveda 

nawili. 

germaneli mecnierebis monacemebiT merqnis tenianobis mateba 1%-iT 

iwvevs misi simtkicis Semcirebas 3%-iT. magaliTad naZvis xis merqnis 

tenianobis 10%-dan 30%-mde gazrdis SemTxvevaSi, misi winaRoba kumSvaze, 

boWkoebis grZivad, mcirdeba 900 kg/sm2-dan 250 kg/sm2-mde. 

 

xis Spalebis tipebi da ZiriTadi zomebi. 

xis Spalebis ganivi kveTis zomebi Semdegi mosazrebebis safuZvelze 

dadgindeba: 

 xis Spalis zeda sawols unda gaaCndes sakmarisi sigane masze 

qvesadebis mosaTavseblad; 

 xis Spalis qveda sawolis sigane unda uzrunvelyofdes balastze 

Tanabradganawilebuli Zabvebis iseTi sididis gadacemas, romelic ar 

gadaaWarbebs balastisaTvis dasaSveb mniSvnelobas; 
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 Spalebis sisqe unda uzrunvelyofdes inerciisa da winaRobis 

momentebis sididis optimalur mniSvnelobebs, Spalebis cveTisa da 

lpobis gaTvaliswinebiT. 

xis Spalebi ganivi kveTis formis mixedviT sami saxis arsebobs: 

Camoganili – Camoxerxilia oTxive mxare (nax.3.12.a); naxevrad Zeluri –

Camoxerxilia sami mxare (nax.3.12.b); Camouganavi – Camoxerxilia ori 

mopirdapire mxare (fuZe da sayrdeni zedapiri), xolo danarCeni ori gverdi 

SeiZleba nawilobriv iqnas Camoxerxili (nax.3.12g). 

tipebis mixedviT Spalebis zomebi (mm) mocemulia cxrilSi 3.9. 

 

nax. 3.12.D xis Spalebis ganivi kveTis formebi: 

a) Camoganili; b) naxevrad Zeluri; g) Camouganavi 

cxrili 3.9. 

Spalis 

tipi 

sisqe, 

h  

Camoxerxili 
gverdis si-

maRle 

1h  

sigane  

sigrZe zedapiris sawolis 

1b  b  b  

I 180 5 150 180 210 250 5 2750 20 

II 160 5 130 150 195 230 5 2750 20 

III 150 5 105 140 190 230 5 2750 20 

 

xis Spalebis sigrZea 2,75 m. maRali tvirTdaZabulobisa da Cqarosnuli 

moZraobis rkinigzebisaTvis xis Spalebi 2,8 m sigrZis mzaddeba. im 

ubnebisaTvis sadac SeTavsebulia sxvadasxva liandis siganis liandagebi, 

xis Spalebis sigrZe 3,0 m-ia. 

xis Spalebi gamoiyeneba: I tipi – mTavari liandagebisaTvis; II tipi – 

sasadguro da misasvleli liandagebisaTvis; III tipi – meore xarisxovani 

da samrewvelo sawarmoebTan misasvleli liandagebisaTvis. 
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merqnis xarisxis (nuJrebis raodenoba da zomebi, bzarebi, Wiianoba da 

sxva) mixedviT Spalebi arseboben pirveli da meore xarisxis. Spalis erT 

boloze damRiT an zeTis saRebaviT keTdeba niSandeba (qarxana-

damamzadeblis dasaxeleba, merqnis saxeoba, Spalis tipi da xarisxi).   

 

xis Spalebis samsaxuris vadis gaxangrZlivebis RonisZiebebi 

xis Spalebis mwyobridan gamosvla damokidebulia merqnis lpobisa da 

meqanikuri dazianebebis urTierTdamokidebuli procesebis intensivobaze. 

lpobis procesis intensivoba damokidebulia Spalebis muSaobis klimatur 

raionze, merqnis jiSze da gaJRenTvis wesze. Spalebis meqanikuri 

dazianebis saxeebia – qvesadebis qveS merqnis Telva da boWkoebis daZenZva, 

dazianebebi saomboxe da saSurupe naxvretebis irgvliv. 

liandagSi Spalebi muSaobs cvalebadi tenianobis pirobebSi, rac xels 

uwyobs lpobis gamomwvevi sokoebis ganviTarebas da Spalebis swraf 

lpobas, gansakuTrebiT saomboxe naxvretebis zonaSi. statistikuri 

monacemebiT Secvlili Spalebis saerTo raodenobis 40 60% merqnis 

lpobis Sedegad gamodis mwyobridan. Spalebis meqanikuri cveTa (merqnis 

daZenZva, bzarebis gaCena, Telva da sxva) aCqarebs Spalebis lpobis 

process, xolo merqnis lpoba Tavis mxriv aCqarebs Spalebis meqanikur 

cveTas. 

Spalebis lpobis sawinaaRmdegod maT specialuri xsnarebiT – 

antiseptikebiT JRinTaven. gauJRenTavi Spalebi liandagSi ar daiSveba. 

antiseptikebi arsebobs: organuli – anu zeTovani (kreozotis da 

antracitis zeTebi) da mineraluri – anu wyalSi xsnadi (qloriani TuTia, 

natriumftori). Cvens rkinigzebze, rogorc wesi zeTovani antiseptikebiT 

gaJRenTili Spalebi gamoiyeneba. 

gasaJRenTad gamzadebuli, Stabelebad dawyobili Spalebis saerTo 

raodenobis 90%-is tenianoba 25%-s ar unda aRematebodes, xolo danarCeni 

10%-isa 30%-s.  

Spalebs JRinTaven SpalsaJRenT qarxnebSi, specialur avtoklavebSi, 90-

100ºC -mde gacxelebuli antiseptikebiT, rac amcirebs antiseptikis 

siblantes da adidebs mis merqanSi SeRwevadobis xarisxs. 

arsebobs Spalebis dawneviT gaJRenTvis ramdenime xerxi: 
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 antiseptikis mTlianad STanTqmis wesi, roca merqnis ujredebis 

forebi mTlianad ivseba antiseptikiT; 

 naxevradSezRuduli STanTqmis wesi, roca merqnis ujredebis forebi 

nawilobriv ivseba antiseptikiT; 

 SezRuduli STanTqmis wesi, roca antiseptikebiT iJRinTeba mxolod 

merqnis ujredebis forebis kedlebi. 

wyalSi xsnadi antiseptikebiT Spalebi mTlianad STanTqmis wesiT unda 

gaiJRinTos, maTi merqnidan adviladgamorecxvadobis gamo. 

zeTovani antiseptikebiT Spalebis gaJRenTvisas umetes SemTxvevaSi 

SezRuduli STanTqmis wesi gamoiyeneba. 

SpalsaJRenT qarxnebSi SezRuduli STanTqmis teqnologiiT 

gaJRenTvisas, SpalebiT datvirTul vagonetebs Seagoreben cilindrebSi – 

avtoklavebSi da masSi 2 – 4 at. wneviT SeuSveben 90-100ºC -mde gacxelebuli 

antiseptikebs. wnevis sidide avtoklavSi damokidebulia merqnis meqanikur 

Tvisebebze da antiseptikis saxeobaze. Semdeg CairTveba gamzomi cilindri. 

wneva avtoklavSi aiweva 8 –12 at-mde. aseTi wneva SenarCunebul unda iqnas 

gaJRenTvis mTeli drois ganmavlobaSi. gamzomi cilindris saSualebiT 

kontroldeba merqnis mier STanTqmuli antiseptikebis raodenoba (nax.3.13). 

 

nax.3.13. SpalaJRenTi qarxnis mowyobis sqema: 

1 – sazomi cilindri; 2 – Semrevi avzi; 3 – samanevro cilindri; 4 – gamJReTi cilindri; 5 

– kondensatori; 6 – vakuumtumbo; 7 – tumbo; 8 – SekumSuli haeris akumulatori; 9 – 

kompresori; 10 – SuSis sazomi mili. 
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miRebuli teqnologiuri procesis mixedviT Spalebi dawnevis qveS 

3060 wuTis ganmavlobaSi unda imyofebodes. am periodSi antiseptikebis 

STanTqmis norma tolia: fiWvis SpalebisaTvis 96 kg/m3, naZvisaTvis – 69 

kg/m3, lariqsisaTvis – 44 kg/m3. 

radganac Spalebis lpoba da meqanikuri dazianeba urTierT mWidrod 

dakavSirebuli procesebia, Spalebis meqanikuri dazianebis gamomwvev 

mizezebTan brZolas gansakuTrebuli mniSvneloba eniWeba. 

Spalebis meqanikuri dazianebebis ZiriTadi saxeebia: 

 merqnis Telva da daZenZva qvesadebis qveS; 

 saomboxe da saSurupe naxvretebis damuSaveba; 

 Spalebis dabzarva. 

Spalebis meqanikuri cveTis sawinaaRmdego RonisZiebebia: 

 qvesadebis sayrdeni farTobis gadideba, kumSvisa da Telvis Zabvebis 

Sesamcireblad; 

 qvesadebis sayrdeni farTobis perimetrze wiboebis momrgvaleba; 

 Sereuli an gancalkevebuli tipis Sualeduri sarelso samagrebis 

gamoyeneba; 

 SpalebSi saomboxe da saSurupe naxvretebis winaswari gaxvreta da 

antiseptireba; 

 liandagSi waZvris procesebis aRkveTa; 

 liandagis gadakervebis ricxvis minimumamde dayvana da yoveli 

gadakervisas naxvretebis Sevseba antiseptikebiT siRrmis 1/3-ze; 

 Spalebis boloebis Sekvra an kavebis dayeneba bzarebis warmoSobis 

sawinaaRmdegod da warmoSobili bzarebis amovseba antiseptikuri 

pastebiT an zeTovani antiseptikebiT; 

 liandagis mimdinare movla-Senaxvis samuSaoebis droulad, sruli 

moculobiT da teqnologiis ganuxreli dacviT Sesruleba. 

Spalebis samsaxuris vadis gaxangrZlivebis RonisZiebebi SeiZleba 

Catardes uSualod liandagSi an liandagSi Cagebis win. 
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xis Spalebis samsaxuris vada 

liandagis kapitaluri SekeTebis dros mTlianad icvleba da misi 

samsaxuris vada amowurulad iTvleba. 

lpobisa da meqanikuri dazianebis sedegad Spalebis nawili liandagis 

kapitalur SekeTebamde gamodis mwyobridan, e.i. mimdinareobs Spalebis 

erTeuli cvla. erTeuli cvlis pirobiT Spalebis samsaxuris vada 

ganisazRvreba prof. m. CerniSovis formuliT   

 12 mmn

At
t




dakv.

saS.faq.                            (3.21) 

sadac A - liandagSi mdebare Spalebis saerTo raodenobaa; 

dakv.t - dakvirvebis vada; 

n  -- dakv.t  periodSi liandagSi Cagebuli Spalebis raodenoba; 

1m  da 2m  - uvargisi Spalebis raodenoba liandagSi, Sesabamisad 

dakvirvebis dasawyisSi da boloSi. 

A , 1m , 2m  da n  sidideebi aiReba liandagis teqnikuri pasportebidan. 

konkretuli saeqspluatacio pirobebis gaTvaliswinebiT Spalebis 

samsaxuris vada koreqtirdeba Semdegi koeficientebiT: 

rk - relsebis masis kg/grZ.m gavlenis gamaTvaliswinebeli koeficienti 

erTeuli Spalebis mwyobridan gamosvlaze; 

t.d.k - tvirTdaZabulobis mln.br.t.km/km w. gavlenis gamaTvaliswinebeli 

koeficienti erTeuli Spalebis mwyobridan gamosvlaze; 

klk - klimatur-geografiuli pirobebis gavlenis gamaTvaliswinebeli 

koeficienti erTeuli Spalebis mwyobridan gamosvlaze. 

rk  koeficientis mniSvnelobebi relsis masis mixedviT mocemlia 

cxrilSi 3.10. 

 

cxrili 3.10. 

relsebis masa, kg/grZ.m 38,4 44,6 51,5 55 64,64 

rk  1,813 1,434 1,164 1,062 0,852 

 

t.d.k  koeficientis mniSvnelobebi tvirTdaZabulobasTan 

damokidebulebiT mocemlia cxrilSi 3.11. 
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cxrili 3.11 

tvirTdaZabuloba,  

mln.br.t.km/km w. 
20 50 70 96 100 

t.d.k  0,696 1,179 1,430 1,652 1,755 

  

klimatur-geografiuli pirobebis gavlenis gamaTvaliswinebeli 

koeficienti amierkavkasiis regionisTvis 4,1klk . 

maSin Spalebis samsaxuris vada toli iqneba 

klt.d.r kkpkT /100                            (3.22)   

sadac p - Spalebis mwyobridan gamosvlis saSualo TanabarSewonili 

wliuri %, damokidebuli liandagSi mdebare sxvadasxva xis 

jiSis Spalebis raodenobaze da maTi gaJRenTvis wesze. 

 AdШcШbШаШP DCBA                      (3.23)   

sadac A  - liandagSi mdebare Spalebis saerTo raodenobaa; 

AШ  - liandagSi mdebare zeTovani antiseptikebiT gaJRenTili fiWvis 

Spalebis raodenoba; 

BШ  - imave wesiT gaJRenTili lariqsis Spalebis raodenoba; 

CШ  - imave wesiT gaJRenTili kedarisa da soWis Spalebis raodenoba; 

DШ  - liandagSi mdebare wyalSi xsnadi antiseptikebiT gaJRenTili 

Spalebis raodenoba.  

a  - zeTovani antiseptikebiT gaJRenTili fiWvis Spalebis mwyobridan 

gamosvlis saSualo wliuri  %, 26,5a ; 

b - igive lariqsis SpalebisaTvis, 55,5b ; 

c - igive kedarisa da soWis SpalebisaTvis 88,5c ; 

d - wyalSi xsnadi antiseptikebiT gaJRenTili Spalebis mwyobridan 

gamosvlis saSualo wliuri  %, 41,7d . 
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3.2.3. rkinabetonis Spalebi 

 

zogadi cnobebi, rkinabetonis Spalebis  muSaobis Taviseburebebi  

rkinabetonis Spalebis gamoyenebis cdebi pirvelad 1896 w. avstriaSi 

ganxorcielda, SemdgomSi ki italiasa da evropis sxva qveynebSi. ruseTSi 

1903-1927 wlebSi mimdinareobda sxvadasxva konstruqciis rkinabetonis 

Spalebis gamocda liandagSi. 1950-iani wlebidan iwyeba winaswardaZabuli  

rkinabetonis Spalebis intensiuri gamocda.  

rkinabetonis Spalebis dadebiTi Tvisebebia: 

 deficituri xis masalis didi raodenobiT dazogva; 

 didi winaRoba Telvaze da kumSvaze; 

 didi winaRoba Spalebis grZiv da ganiv gadaadgilebaze; 

 samsaxuris xangrZlivi vada; 

 liandis siganis mudmivobis stabiluroba; 

 didi wona, rac xels uwyobs liandagis stabilurobis 

uzrunvelyofas. 

amave dros rkinabetonis Spalebs gaaCniaT mTeli rigi uaryofiTi 

mxareebi: 

 maRali sixiste, rac moiTxovs drekadi Suasadebebisa da saerTod 

drekadi Sualeduri samagrebis gamoyenebas; 

 maRali eleqtrogamtaroba; 

 maRali simyife, rac arTulebs CatvirTva-gadmotvirTvisa da 

transportirebis samuSaoebs; 

 moiTxovs frTxil mopyrobas Spalebis amotenvis samuSaoebis 

Catarebisas; 

 didi wona, Spalebis dagebis, CatvirTva-gadmotvirTvisa da 

transportirebis samuSaoebis garTulebis TvalsazrisiT. 

armirebis wesis mixedviT, rkinabetonis Spalebi arsebobs: 

 Φ=20-22 mm Rerovani armaturiT armirebuli; 

 Φ=2,5-5 mm foladis simebiT armirebuli. 

msoflios sxvadasxva qveynebis rkinigzebze gavrcelebulia 

rkinabetonis orsaxsriani da ZelmTliani Spalebi. SemuSavebulia 
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orsaxsriani Spalebis ramdenime konstruqcia: erTReroiani, orReroiani da 

mavTulkonebiani Spalebi (nax.3.14). 

 

nax.3.14. orsaxsriani Spalebis konstruqcia: 

a – erTReroiani: b – orReroiani:Gg – mavTulkonebiani. 

erTReroiani orsaxsriani rkinabetonis Spali armirebulia Φ=15-20 mm 

diametris Rerovani winaswardaZabuli armaturiT. 

orReroiani orsaxsriani rkinabetonis Spali (nax.3.14-b) armirebulia 

Φ=20 mm diametris, ori cali Rerovani winaswardaZabuli armaturiT. 

mavTul konebiani orsaxsriani rkinabetonis Spali (nax.3.14-g) 

armirebulia Φ=5 mm diametris, winaswardaZabuli mavTulis ori koniT, 5 

cali mavTuli TiToeulSi. 

orsaxsriani (samblokiani) rkinabetonis Spalebis uaryofiTi mxarea 

liandis siganis mudmivobis uzrunvelyofis arastabiluroba. 

amJamad ZiriTadad gamoyenebulia winaswardaZabuli rkinabetonis 

ZelmTliani Spalebi. 

msoflios zogierTi qveynebis rkinigzebze gamoyenebulia agreTve 

rkinabetonis an betonis Sedgenili Spalebi (nax 3.15). 
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nax.3.15. RS tipis rkinabetonis Spali (safrangeTi): 

1 – mozambare klema; 2 – Casadgmeli WanWiki; 3 – relsqveSa rkinabetonis bloki; 4 – 

blokebSorisi liTonuri kavSiri;  

 

rkinabetonis Spalebis konstruqciul gaformebas da gaangariSebas 

safuZvlad unda daedos, moZravi Semadgenlobidan gadacemuli 

datvirTvebis qveS Spalebis muSaobis Taviseburebebi. 

 

nax.3.16. Spalebze moqmedi mRunavi momentebis sqema   
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uSualod relsqveSa zonaSi (nax.3.16.) Spalze moqmedebs dadebiTi 

mRunavi momenti (gaWimulia Spalis qveda naxevari), Spalis sigrZis Sua 

nawilSi mRunavi momenti metwilad uaryofiTia (gaWimulia Spalis zeda 

naxevari). amitom saWiroa, rom relsqveSa zonaSi daZabuli armaturis 

simZimis centri, Spalis kveTis simZimis centrs qvemoT gadiodes. Spalis 

sigrZis Sua nawilSi ki piriqiT. magram winaswardaZabuli armaturis atana 

erTi zonidan meoreSi metad Znelia, amitom aRniSnul pirobas 

akmayofileben Spalis kveTis SecvliT ise, rom misi neitraluri RerZi 

Spalis Sua nawilSi ufro qveviT gadiodes, vidre relsqveSa zonaSi. 

 

 

 

rkinabetonis Spalebis tipebi. 

 

ruseTis federaciis rkinigzebze 1956 – 1971 wlebSi gamoyenebul iyo 

ZelmTliani winaswardaZabuli simebbetoniani (44 simi, Φ=3-5 mm) sami tipis 

Spalebi: C-56-1, C-56-2, C-56-3. aRniSnuli Spalebi relsebs miemagreba 

xistklemiani КБ tipis Sualeduri sarelso samagrebiT. 

1972-1978 wlebSi uSvebdnen oTxi tipis Spals: C-56-2, C-56-2М, C-56-3 da 

C-56-3М  P 50, P 65 da P 75 tipis relsebisaTvis. es Spalebi gansxvavdebian 

relsqveSa moednis formisa da Sualeduri samagrebis konstruqciis 

mixedviT. C-56-2 da C-56-2М tipis Spalebis SemTxvevaSi gamoiyeneboda 

xistklemiani КБ tipis Sualeduri sarelso samagrebi, xolo C-56-3 da C-56-

3М tipis Spalebis SemTxvevaSi gamoyenebul iyo ЖБ-50 da ЖБ-65 tipis 

Sualeduri drekadi samagrebi, qvesadebebis gareSe. 

1978 wlidan standarti iTvaliswinebs oTxi tipis ZelmTliani 

winaswardaZabuli simebbetoniani ШC-1(nax.3.17)., ШC-1У, ШC-2 da ШC-2У tipis 

Spalebis gamoSvebas. aqedan ШC-1 da  ШC-1У -  КБ tipis Sualeduri 

gancalkevebuli sarelso samagrebiT, xolo ШC-2 da  ШC-2У -  БП  da ЖРБ 

tipis Sualeduri, ganuyofeli samagrebiT. 
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zemoT CamoTvlili Spalebis sigrZe 2,7 m-is tolia, xolo wona 

daaxloebiT 250 kg. 

2002 wlidan sqarTveloSic daiwyes winaswardaZabuli rkinabetonis 

Spalebis (nax. 3.18.) gamoSveba. betonis marka unda iyos aranakleb 500, xolo 

yinvagamZleobaze aranakleb 200. SpalebSi armaturad gamoyenebulia 3 mm 

perioduli profilis 44 cali foladis mavTuli naxvevis saxiT. naxvevi 

unda Sedgebodes Svidi 3 mm diametris mqone mavTulisagan 

 

 

 

nax. 3.17 1ШC  tipis rkinabetonis Spali: 

1 – armatura; 2 – Casadgmeli sayeluri 
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nax. 3.18. rkinabetonis winaswardaZabuli Spali (mst 20654910-003-2004) 

 

 

 

 

 

 

 

3.2.4. liTonis Spalebi 

liTonis Spalebi ZiriTadad gavrcelebulia germaniaSi da indoeTSi, 

nawilobriv safrangeTSic. 

liTonis Spalebis dadebiTi Tvisebebia: 
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 samsaxuris xangrZlivi vada xis SpalebTan SedarebiT; 

 mcire wona, rkinabetonis SpalebTan SedarebiT;  

 maTi dagebis SesaZlebloba samrewvelo sawarmoebis cxel 

saamqroebSi. 

liTonis Spalebis uaryofiTi mxareebia: 

 liandagis maRali sixiste, xis SpalebTan SedarebiT; 

 maRali eleqtrogamtaroba; 

 koroziuloba; 

 mniSvnelovani xmauri matareblebis moZraobisas; 

 liTonis didi xarji.  

indoeTSi liandagis 20% dagebulia foladis, xolo 30% Tujis 

Spalebze. indoeTis teniani da cxeli klimati xels uwyobs xis merqnis 

gaZlierebul lpobas, xolo Termitebis gavrcelebis zogierT raionSi 

isini xis Spalebs momentalurad anadgureben da safrTxes uqmnian 

matareblebis moZraobis usafrTxoebas. liTonis Spalebi varclisebri 

formisaa (nax. 3.19); Sualeduri Spalebis (nax. 3.19-a) masa Seadgens 50-80 kg-s, 

xolo sapirapiro Spalebis (nax. 3.19-b) – 115-145 kg-s.  

 

 

nax. 3.19. liTonis Spalebi: 

a. – Sualeduri; Bb. – sapirapiro. 

 

bolo wlebSi (1987 w.) germaniaSi damzada Y – formis liTonis Spalebi 

(nax. 3.20). am Spalebis gamoyeneba klasikuri varclisebri formis mqone 

liTonis Spalebis zogierTi uaryofiTi mxareebis aRmofxvris saSualebas 

iZleva. relsebis mimagreba SpalebTan xorcieldeba NET-clip (nax.3.21-a) an  

BK18 mozambare klemebiani samagrebiT (nax.3.21-b). 
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nax. 3.20. liandagis mowyobis sqema Y – formis liTonis Spalebze 

 

 

nax. 3.21. liTonis Spalebis Sualeduri samagrebis tipebi: a –  samagri 

NET-clip; b –   mozambare klema BK18:  

1 – maizolirebeli kuTxedi; 2 – klema BK18; 3 – solisebri safeni 1:40; 

 4 – zeda ganivi rigeli; 5 – Ruzisebri traversi; 6 – qveda ganivi rigeli.  

liTonis Spalebma siZvirisa da deficituri masalis didi xarjis gamo 

msoflios rkinigzebze farTo gavrceleba ver hpova. 
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3.3. sarelso samagrebi 

 

3.3.1. sarelso samagrebis daniSnuleba, saxeebi da wayenebuli moTxovnebi  

 

sapirapiro sarelso samagrebis daniSnulebaa relsebis erTmaneTTan 

Sepirapireba, xolo Sualeduri sarelso samagrebis – relsebis mimagreba 

relsqvesa safuZvelTan. 

sarelso samagrebi iyofa or ZiriTad jgufad: 

 sapirapiro sarelso samagrebi; 

 Sualeduri sarelso samagrebi. 

sarelso samagrebs waeyenebaT Semdegi moTxovnebi: 

 maRali simtkice; 

 relsqveSa safuZvelTan saimedo mimagrebis, liandis siganis 

mudmivobis da relsebis erTmaneTTan saimedo Sepirapirebis 

uzrunvelyofa; 

 moZravi Semadgenlobis Tvlebidan relsebze gadacemuli dinamikuri 

datvirTvebis drekadad gadamuSaveba; 

 damzadebis, montaJis, eqspluataciis simartive da mcireelementianoba; 

 samsaxuris xangrZlivi vada. 

 

 

3.3.2 sapirapiro sarelso samagrebi 

 

relsebis erTmaneTTan SeerTebis adgils pirapiri ewodeba. moZravi 

Semadgenlobis Tvlebis pirapirze gadagorebisas, relsebs Soris RreCos 

arsebobis gamo, izrdeba liandagze dartymiTi-dinamikuri zemoqmedeba. 

amitom pirapiri liandagSi iTvleba yvelaze ufro daZabul da sust  

adgilad.  

pirapiri safuZvelze ganlagebis mixedviT ZiriTadad arsebobs: 

Cveulebrivi Sekiduli pirapiri da Sewyvilebul Spalebze mdebare 

pirapiri. msoflios da maT Soris saqarTvelos rkinigzebze farTo 

gavrceleba hpova Sekidulma pirapirma (nax. 3.22.), romelic uzrunvelyofs 

liandagis Tanabardrekadobasda Spalebis ekonomias. sapirapiro Spalebis 

RerZebs Soris manZili damokidebulia relsis tipze da 65P  tipis 
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relsebis SemTxvevaSi 420 mm-is, xolo 50P  tipis relsebis SemTxvevaSi 440 

mm-is tolia. Sekiduli pirapiris uaryofiTi mxarea is rom, relsebis 

boloebis CaRunvis gamo zesadebebi Runvaze gacilebiT rTul pirobebSi 

muSaoben, vidre Sewyvilebul Spalebze mdebare pirapiris SemTxvevaSi. 

 

nax. 3.22. Cveulebrivi Sekiduli pirapiri 

 

Sewyvilebul Spalebze mdebare pirapirebi (nax. 3.23.) uzrunvelyofen 

did winaRobas vertikaluri da horizontaluri gadaadgilebebis mimarT. 

aseTi saxis pirapirebi ZiriTadad gamoiyeneba germaniaSi da safrangeTSi. 

Sekiduli pirapirebTan SedarebiT Sewyvilebul Spalebze mdebare 

pirapirebi ufro xistia, Txoulobs specialur sapirapiro samagrebs. amas 

garda aseTi pirapirebi rTuli asawyobia da gaZnelebulia gamotenvis 

samuSaoebis Catareba.  

 

nax. 3.23. Sewyvilebul Spalebze mdebare pirapiri 

 

erTi liandagis sxvadasxva sarelso Zafebis pirapirebis 

urTierTganlagebis mixedviT SeiZleba arsebobdes: gonioSi (kuTxedSi), 

xtulad da usistemod ganlagebuli pirapirebi.  
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pirapirebis gonioSi (nax. 3.24.) ganlagebisas orTave sarelso Zafis 

pirapirebi ganlagebulia liandagis RerZis marTobze erTimeoris gaswvriv. 

aseTi ganlageba miRebulia standartulad msoflios mravali qveynis da 

maT Soris Cveni qveynis rkinigzazec. aseTi ganlagebis upiratesobaa: 

moZravi Semadgenlobis mier pirapirebis gavlisas naklebi raodenobis 

dartymebi sxva sqemebTan SedarebiT; liandagis dagebis da awyobis 

industriuli meTodebis gamoyeneba; liandagis SedarebiT naklebi 

danaxarjebiT Senaxva. gonioSi ganlagebuli pirapirebis naklia 

damoklebuli relsebis gamoyenebis aucilebloba mrudis Siga Zafze, raTa 

uzrunvelyofil iqnes pirapirebis ganlageba uSualod gonioSi.  

 

nax. 3.24. pirapirebis gonioSi ganlagebis sqema 

erTi sarelso Zafis pirapiris acdena meore Zafis pirapiris mimarT, 

swor ubnebSi ar unda aRematebodes 8 sm-s, xolo mrud ubnebSi _ 8 sm-s 

damatebuli am mrudSi gamoyenebuli damoklebuli relsis standartuli 

damoklebis sididis naxevari. 

maizolirebeli pirapiris acdena meoris mimarT daiSveba: swor 

ubnebSi ara umetes 5 sm-s; mrud ubnebSi _ 5 sm-s damatebuli relsis 

standartuli damoklebis sididis naxevari. 

relsis mTliani cvlis an relsebis gadawyobis dros dasaSvebia 

pirapirebis mowyoba da eqspluatacia usistemod. 

xtulad ganlagebuli pirapirebiT (nax. 3.25.) mowyobili liandagi ar 

Txoulobs damoklebuli relsebis gamoyenebas mrudis Siga Zafze. es aris 

aseTi ganlagebis erTaderTi upiratesoba. uaryofiT mxareebs miekuTvneba: 

liandagze moZravi Semadgenlobis Tvlebis dartymiTi zemoqmedebis 

intensivobis zrda, liandagis industriuli meTodebiT daSlisa da awyobis 

SeuZlebloba. 
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nax. 3.25. pirapirebis xtulad ganlagebis sqema 

 

usistemod ganlagebul pirapirebis axasiaTebs ZiriTadad igive 

upiratesobebi da naklovanebebi, rac xtulad ganlagebul pirapirebs. 

sapirapiro samagrebis elementebia: zesadebebi, WanWikebi qanCebiT da 

sayelurebiT, specialuri qvesadebebi Sewyvilebul Spalebze mdebare 

pirapirebis mosawyobad, maizolirebeli da dengamtari detalebi.  

Cvens rkinigzebze ZiriTadad gamoyenebulia oTxnaxvretiani da 

eqvsnaxvretiani orTaviani zesadebebi. SemorCenilia agreTve winsafriani 

zesadebebi. orTaviani zesadebebis (nax. 3.26) dadebiTi mxareebia: ganivi 

kveTis mudmivoba sigrZeSi; liTonis racionalurad gamoyeneba; sapirapiro 

Spalebs Soris manZilis cvalebadobis da Sewyvilebul Spalebze mdebare 

pirapirebSi gamoyenebis SesaZlebloba. uaryofiTi mxareebia: relsis 

SpalTan mimagrebis uxerxuloba zesadebis ganlagebis zonaSi. 

 

nax. 3.26. 65P tipis orTaviani zesadebi: 

a) – eqvsnaxvretiani; b) – oTxnaxvretiani.  
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orTaviani zesadebebis maxasiaTeblebi mocemulia cxrilSi 3.12. 

cxrili 3.12. 

orTaviani zesadebebis maxasiaTeblebi 

maxasiaTeblebi ganzomileba 
zesadebis tipi 

65P  50P  43P  

erTi zesadebis masa: 

 oTxnaxvretiani 

 eqvsnaxvretiani 

kg  

23,78 

29,5 

 

12,36 

18,77 

 

9,49 

16,01 

zesadebis sigrZe: 

 oTxnaxvretiani 

 eqvsnaxvretiani 

mm  

800 

1000 

 

540 

820 

 

470 

790 

zesadebis simaRle  mm 130,0 107,0 95,64 

zesadebis sisqe mm 45,5 46,0 40,0 

zesadebis yelis sisqe  mm 21,0 19,0 20,0  

saWanWike naxvretebis diametri 99 30 26 24 

ganivi kveTis farTobi  sm2 38,75 30,05 26,65 

erT tonaSi zesadebebis 

daaxloebiTi raodenoba: 

 oTxnaxvretiani 

 eqvsnaxvretiani 

cali  

 

42 

34 

 

 

81 

53 

 

 

105 

62 

 

 

pirapirebSi zesadebebis mimagreba xorcieldeba sapirapire WanWikebis 

saSualebiT. winsafriani zesadebebis SemTxvevaSi gamoyenebuli iyo 

wagrZelebul Taviani formis WanWikebi, romelic ebjineboda zesadebis 

horizontalur Taros da WanWiks qanCis moWerisas mobrunebis saSualebas 

ar aZlevda. orTaviani zesadebebisaTvis gamoiyeneba WanWikebi moqlonuri 

TaviT da ovaluri formis TavqveSa zoniT (nax. 3.27, cxrili 3.13), romelic 

qanCebis (nax. 3.28, cxrili 3.14) Caxraxnisas xels uSlis WanWikis mobrunebas. 

amave mizniT orTavian zesadebs gaaCnia urTierTmonacvleobiT ganlagebuli 

ovaluri da wriuli naxvretebi (nax. 3.26), xolo WanWikebi naxvretebSi 

ideba monacvleobiT pirapiris Siga da gare mxridan. sapirapire WanWikebis 

da qanCebis zomebi mocemulia cxrilebSi 3.13 da 3.14.  
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cxrili 3.13. 

sapirapiro WanWikis zomebi (nax. 3.27) 

relsis 

tipi 
aRniSvna 

sigrZe, mm diametri, mm 

T
av
is

 
r
ad

iu
s
i,
 

R
  

T
av
qv
eS

is
 

s
ig

an
e,

 b
 

W
an
W
ik
is

 m
as

a,
 

kg
 

W
an
W
ik
is

, 
 

l 

ku
T
x
vi
l
is

, 
 

l 0
 

T
av
qv
eS

is
, 

h
  

T
av
is

, 
D 

D
 

ku
T
x
vi
l
is

, 
d

  

65P  M 27x160 160 66 14 46 27 17 37 0,82 

50P  M 24x150 150 66 12 40 24 14 32 0,59 

,43P 38P  M 22x135 135 56 12 37 22 13 30 0,45 

 

 

nax. 3.27. sapirapiro WanWiki 

 

 

cxrili 3.14. 

sapirapiro WanWikis qanCis zomebi (nax. 3.28) 

relsis tipi 
zomebi, mm 

masa, kg 
simaRle, H 

kuTxvilis 
diametri, D 

sigane qanCgasa-
RebisaTvis, S 

65P  30 27 41 0,22 

50P  27 24 36 0,16 

,43P 38P  25 22 36 0,16 

 

 

nax. 3.28. qanCi sapirapiro WanWikisaTvis 
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pirapirebSi WanWikebze qanCebis moWeris Zalis stabilurobas 

uzrunvelyofs sxvadasxva saxis mozambare sayelurebi. saukeTesod iTvleba 

orxviani sayeluri. erTxviiani sayeluris ZiriTadi zomebi mocemulia 

cxrilSi 3.15. 

cxrili 3.15. 

mozambare sayeluris zomebi, (nax. 3.29) 

relsis 
tipi 

WanWikis 
diametri, 

mm 

diametri, mm 
ganivi 

kveTi, mm2 
boloebis 
gayra, mm 

1000 
sayeluris 
masa, kg  

Siga, d gare, DD 

65P  30 32 54 11x11 17,0 – 25,5 124,6 

50P  27 29 49 10x10 15,5 - 23 93,4 

,43P 38P  24 26 44 9x9 14 – 20,5 67,9 

 

 

nax. 3.29. mozambare sayeluri saliandago WanWikisaTvis 

 

 

erTi tipis relsidan meoreze gadasvla xorcieldeba gadasasvleli 

relsis (nax. 3.30) an gadasasvleli zesadebis gamoyenebiT (nax. 3.31). 

 

 nax 3.30. P 65 / P 50 tipis gadasasvleli relsi 
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nax 3.31. P 65 / P 50 tipis gadasasvleli pirapiri 

 

scb-s mowyobilobebSi sarelso Zafebi asrulebs sasignalo denis 

gamtaris, xolo eleqtruli wevis xazebze – Zalovani denis ukugamtars. 

sarelso wredis farglebSi pirapirebi dens kargad unda atarebdes. 

pirapirebSi saWiro dengamtaroba miiRweva grafituli sacxis dataniT 

relsis zesadebTan Sexebis winaswar gawmendil da navTiT garecxil 

zedapirze. dispetCeruli centralizaciis ubnebze, isruli gadamyvanebis 

pirapirebSi, grafituli sacxis garda awyoben 5 mm diametris mqone  

moTuTiebuli mavTulisagan sapirapire SemaerTeblebs (nax. 3.34). 

sarelso Zafebis saWiro dengamtaroba miiRweva ZiriTadi da 

madublirebeli sapirapiro sarelso SemaerTeblebis saSualebiT da 

mudmivi RreCos arsebobiT relsis fuZesa da balastis prizmis zedapirs 

Soris (aranakleb 3 sm-isa). 

gamoiyeneba Semdegi saxis sapirapiro sarelso SemaerTeblebi: 

miduRebuli (nax. 3.32, 3.33), Stefseluri (nax. 3.34) da zambaruli (nax 3.35).  

mudmivi denis eleqtroficirebul ubnebze iyeneben spilenZis 

miduRebul SemaerTeblebs kveTiT 70 mm2, cvladi denis ubnebze kveTiT - 50 

mm2. upirapiro liandagis ubnebze sarelso gadabmebis sigrZiT 200 m-ze da 

meti iyeneben zambarul sarelso SemaerTeblebs. 

avtonomiuri wevis araeleqtroficirebul ubnebze ayeneben foladis 

(miduRebuli an Stefseluri), agreTve zambarul SemaerTeblebs. 

SemaerTeblebis miduReba xorcieldeba sarelso sapirapiro 

SemaerTeblebis eleqtrorkaluri miduRebis teqnikuri pirobebis 

moTxovnebis Tanaxmad. ZiriTadi SemaerTeblebi mieduReba relsis Tavze 

(nax. 3.32.) gaRunuli nawiliT qvemoT da manJetebis imgvari ganlagebiT, rom 
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miduRebis Semdeg maT ar Seexos moZravi Semadgenlobis Tvlis bandaJebi da 

isini xels ar uSlidnen zesadebebis moxsnas. 

nax.3.32. winsafriani tipis spilenZis SemaerTeblis relsis Tavze dayenebis 

(a) da miduRebis (b) sqema. 

1 _ xeliT Sesrulebuli eleqtrokaluri SeduRebis nakeri; 2 _ winsafari; 3 _ gvarlis 

buniki (manJeti); 4 _ moqnili gvarli МГГ-70. 

 

 

nax 3.33. Р65 tipis moculobiT nawrTobi relsis fuZeze SemaerTeblis 

dayenebis (a) da miduRebis (b) sqema.  

 

 

 

nax 3.34. sarelso pirapiri Stefseluri SemaerTebliT (1) 
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miduRebuli SemaerTeblis moqnili gvarlis boloebi mokaluli da 

miduRebuli unda iyos manJetebze, manJetis da gvarlis mavTulebis mWidro 

kontaqtis uzrunvelyofis mizniT. 

gadasarbenebze _ sadgurebTan da gadasavalebTan matareblebis 

miaxloebis, sadgurTan miaxloebisa da daSorebis ubnebze, sadguris mTavar 

liandagebze, agreTve samgzavro matareblebis gauCerebeli gatarebis da 

miRebis (gaSvebis) marSrutebze sarelso wredebi aRiWurveba 

SemaerTeblebis dublirebiT _ sadguris teqnikur-ganmkargulebeli aqtis 

mixedviT. 

ZiriTadi da dublirebuli sapirapiro SemaerTeblebis (miduRebuli an 

Stefseluri) dayeneba aucilebelia ganStoebebze, romlebzedac ar 

xorcieldeba sarelso wredis deniT garsSemodena, agreTve wevis Zafis 

pirapirebSi erTZafiani sarelso wredis SemTxvevaSi. 

dublirebul SemaerTeblad gamoiyeneba miduRebuli sarelso 

SemaerTeblebi imave tipisa, rogoric ZiriTadi, romelic relsis fuZeze 

mieduReba (nax.3.33). garda amisa, eleqtroficirebul ubnebze SeiZleba 

dayenebul iqnas eleqtrowevis SemaerTeblebi sigrZiT 1200 mm WanWikuri 

mimagrebiT (spilenZis an misi eleqtruli winaRobis analogiuri sxva 

masalis), agreTve zambaruli SemaerTeblebi. 

cvladi denis eleqtruli wevis ubnebze dublirebuli SemaerTeblebis 

saxiT dasaSvebia gamoyenebul iqnas foladis miduRebuli an Stefseluri 

SemaerTeblebi. 

sarelso wredebis gasayofad erTimeorisagan izolirebul ubnebad 

iyeneben Semdegi konstruqciis maizolirebl pirapirebs: 

 anakrefi, liTonis garsmomcveli zesadebebiT (nax.3.35);  

 anakrefi, liTonis orTaviani zesadebebiT (nax.3.36);  

 webovanWanWikovani, liTonis orTaviani zesadebebiT (nax.3.37.a);  

 webovanWanWikovani, liTonis srulprofiliani zesadebebiT (nax.3.37.b); 

 webovanWanWikovani liTonkompozituri zesadebebiT (nax.3.38,a);  

 anakrefi, kompozituri zesadebebiT (nax.3.38, b). 

webovanWanWikovani maizolirebeli pirapirebis niSandeba Semdegnairad 

xorcieldeba: zesadebis torsidan 0,5 m manZilze relsis yelze orTave 
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mxares, zeTis TeTri saRebaviT daitaneba pirapiris Sewebebis TariRi da 

damamzadebeli organizaciis pirobiTi aRniSnva. 

 

 

nax 3.35. maizolirebeli pirapiri liTonis garsmomcveli zesadebebiT: 

a) rkinabetonis Spalebisa da КБ tipis samagrebis SemTxvevaSi; 

b) xis Spalebisa da omboxuri mimagrebis SemTxvevaSi. 

1 _ relsi; 2 _ zesadebi; 3 _ gverdiTi Suasadebi; 4 _ polieTilenis Tamasa WanWikis qveS; 

 5 _ liTonis Camketi Tamasa; 6 _ milisi; 7 _ mozambare sayeluri; 8 _ qanCi; 9 _ sapirapire 

WanWiki; 10 _ relsqveSa maizolirebli safeni; 11 _ qvesadebi; 12 _ sakleme WanWiki; 13 _ 

Casadgmeli WanWiki; 14 _ mozambare sayeluri; 15 _ brtyeli sayeluri; 16 _ qvesadebqveSa 

safeni; 17 _ klema; 18 _ sayeluri. 

 

nax 3.36. maizolirebeli pirapiri orTaviani liTonis zesadebiT xis 

Spalebiani liandagisaTvis: 

1 _ gverdiTi Suasadebi; 2 _ zesadebi; 3 _ milisi; 4 _ maizolirebeli Tamasa WanWikis qveS; 

5 _ Camketi Tamasa; 6 _ torsuli Suasadebi. 
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nax 3.37. webovanWanWikovani pirapiri omboxuri mimagrebis SemTxvevaSi: a _ 

orTaviani liTonis zesadebebiT; b _ specialuri (mTlianprofiliani) 

zesadebebiT; 

1 _ maizolirebeli fena; 2 _ zesadebi. 

 

maizolirebeli pirapirebi ganlagebuli unda iyos saSpalo malis 

SuaSi. xis Spalebze omboxuri mimagrebiT orive sarelso Zafis relsebi, 

romlebic Sepirapirebulia maizolirebeli pirapirebiT, Zvris 

sawinaaRmdegod magrdeba ZvrawinaRebiT `klitiT~ 13 Spalze orTave 

mxridan. 

maizolirebel pirapirebSi relsebis torsebs ar unda gaaCndes nakeWni. 

relsis mTel simaRleze pirapirSi RreCos sidide 5-10 mm-is farglebSi 

unda iyos. pirapiris yvela maizolirebeli detali tipuri formisa da 

zomis unda iyos da Seesabamebodes relsis tips. 

 

nax 3.38. maizolirebeli pirapiri: a _ webovanWanWikovani liTonkompozituri 

zesadebebiT; b _ anakrefi minaplastikis kompozituri zesadebebiT. 

1 _ maizolirebeli fena; 2 _ sapirapiro WanWiki; 3 _ liTonkompozituri zesadebi; 4 _ 

maizolirebeli milisi; 5 _ qanCi; 6 _ gverdiTi izolacia; 7 _ minaplastikis kompozituri 

zesadebi; 8 _ Camketi Tamasa 8 _ TefSa zambara (mozambare sayeluri). 
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saizolacio Suasadebis liTonis zesadebidan gadmorCenili adgilebi 

gawmendili unda iyos talaxisagan, mazuTisagan, liTonuri mtvrisagan da 

sxva saxis gamaWuWyianeblebisagan. 

yoveli 50 mln. tona tvirTis gatarebis Semdeg, magram aranakleb 

erTxel or weliwadSi, maizolirebeli pirapirebis zesadebebi unda  

moixsnas da daTvalierebul iqnas; amasTan, dazianebuli da gacveTili 

saizolacio detalebi unda Seicvalos. 

webovanWanWikovani pirapirebiani 25 m sigrZis relsebis meqanizirebuli 

wesiT CatvirTva-gadmotvirTvisas, pirapirebis zonaSi didi sididis mRunavi 

Zalvebis warmoSobis da meqanikuri dazianebis Tavidan asacileblad, 

satacebi unda Caebas or adgilas: 5,0-5,5 m manZilze relsis orTave 

bolodan (xolo relsebis gorgolaWebiani urikebiT gadazidvisas ewyoba 

sayrdenebi). dauSvebelia aseTi relsebis moZravi Semadgenlobidan 

Camogdeba. 

 

 

3.3.3. Sualeduri sarelso samagrebi 

konstruqciis mixedviT Sualeduri samagrebi arsebobs: 

ganucalkevebuli, gancalkevebuli da Sereuli. ganucalkevebuli 

Sualeduri samagrebis SemTxvevaSi relsi da qvesadebi relsqveSa 

safuZvels miemagreba erTi da imave detalebiT. gancalkevebuli Sualeduri 

samagrebis SemTxvevaSi detalebis erTi jgufiT qvesadebi relsqveSa 

safuZvels miemagreba, xolo relsi qvesadebs meore jgufis detalebiT. 

Sereuli Sualeduri samagrebis SemTxvevaSi detalebis erTi jgufiT relsi 

da qvesadebi erTdroulad miemagreba relsqveSa safuZvelTan, xolo meore 

jgufiT qvesadebi relsqveSa safuZvelTan.  

Sualeduri samagrebis saxe da konstruqcia damokidebulia relsqveSa 

safuZvelis tipze. 

xis Spalebis SemTxvevaSi Sualeduri samagrebi arseboben: 

ganucalkevebuli, gancalkevebuli da Sereuli. ganucalkevebul samagrebs 

Soris ganasxvaveben omboxur da Surupul samagrebs. 

Cvens rkinigzebze, agreTve ruseTis da aSS-s rkinigzebze omboxuri 

mimagreba (nax. 3.39.a.) ZiriTadad gamoiyeneba rgoluri liandagis 
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SemTxvevaSi. aseTi mimagrebis dadebiTi mxarea –  ubraloeba, SedarebiT 

mcire masa, sarelso rgolebis daSlis da awyobis siadvile. uaryofiTi 

mxarea qvesadebis (nax. 3.40) SpalTan mWidro kavSiris SeuZlebloba. moZravi 

Semadgenlobidan gadacemuli datvirTvebi iwvevs omboxebis wamowevas, rac 

xels uwyobs qvesadebebis vibracias, riTac mcirdeba liandagis winaRoba 

waZvris mimarT da Cqardeba Spalebis cveTa.  

 

nax. 3.39. Sualeduri samagrebi: 

a – omboxuri mimagreba; b – Surupuli mimagreba;  

1 – qvesadebi; 2 – omboxi; 3 – Surupi. 

 

nax. 3.40. 65Д tipis qvesadebi omboxuri mimagrebiT 
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Surupuli mimagreba (nax.3.39.b.) ZiriTadad gamoiyeneba evropis 

rkinigzebze. aseTi mimagreba ukeT akavSirebs relss SpalTan omboxur 

mimagrebasTan SedarebiT. uaryofiTi mxareebs miekuTvneba qvesadebebis 

gardauvali vibracia (SedarebiT naklebi omboxur mimagrebasTan 

SedarebiT), mcire winaRoba liandagis waZvris mimarT, aseve didi 

Sromatevadoba liandagis gadakervis dros. Surupebis winaRoba amoZrobis 

mimarT 1,5-2-jer metia omboxur mimagrebasTan SedarebiT, xolo winaRoba 

gverdiTi gadaRunvis mimarT naklebia daaxloebiT 40-50%-iT. 

Cvens rkinigzebze gamoiyeneba omboxebi kveTiT 16 16 mm (nax. 3.41), 

sigrZiT 165 mm, aseve 205, 230, 255 da 280 mm (naburcis dagrZelebuli 

omboxebi). omboxis saSualo winaRoba amoZrobis mimarT axali fiWvis 

Spalidan Seadgens daaxloebiT 20 kn-s (2000 kgZ), xolo winaRoba gverdiTi 

gadaRunvis mimarT – daaxloebiT 15 kn-s (1500 kgZ). 

 

 

nax. 3.41. saliandago omboxi: a) Cveulebrivi omboxi;  b) naburcis omboxi. 

 

Surupebis (nax. 3.42) saSualo winaRoba amoZrobis mimarT Seadgens 

daaxloebiT 30-70 kn-s (3000-7000 kgZ), xolo winaRoba gverdiTi gadaRunvis 

mimarT – daaxloebiT 9 kn-s (900 kgZ). 
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 nax. 3.42. saliandago Surupi 

 

zemoT aRwerili samagrebi iTvleba xistad. moZravi Semadgenlobis 

qveS aseTi samagrebis muSaobisas irRveva kavSiri SemaerTebel detalebs 

Soris, rac iwvevs liandagis moSlas da zeda naSenis elementebis cveTis 

gaZlierebas. 

Tanamedrove pirobebSi liandagis muSaobisas maRali dinamikuri 

datvirTebis pirobebSi, aucileblad uzrunvelyofil unda iqnes drekadi 

kavSiri relsebs, qvesadebebs da relsqveSa safuZvels Soris da relsis 

qvesadebTan mudmivad mWidro kavSiri. am mizniT msoflios mraval qveyanaSi 

tardeba cdebi sxvadasxva konstruqciis mozambare samagrebis gamoyenebis 

danergvis mizniT. 

xis Spalebis SemTxvevaSi gancalkevebuli Sualeduri samagrebi ori 

tipis arsebobs: xisti da mozambare klemebiT. K  markis xistklemiani 

Surupuli samagrebis (nax. 3.43) gamoyenebisas, qvesadebi (nax. 3.45) Spals 

miemagreba oTxi SurupiT, xolo relsi qvesadebs ori xisti klemiT 

mozambare sayeluriani WanWikebis saSualebiT.  
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nax. 3.43. gancalkevebuli xistklemiani K  markis Sualeduri samagrebi xis 

Spalebis SemTxvevaSi  

 

mozambare samagrebis (nax. 3.44) gamoyenebisas qvesadebi Spals miemagreba 

oTxi SurupiT, xolo relsi qvesadebs WanWikebis saSualebiT ori 

mozambare klemiT.  

 

nax. 3.44. gancalkevebuli mozambare Sualeduri samagrebi xis Spalebis 

SemTxvevaSi 
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nax. 3.45. 65KД tipis gancalkevebuli samagris qvesadebi  

 

metropolitenis liandagebSi gamoiyeneba “metros” tipis 

gancalkevebuli Sualeduri xisti samagri (nax. 3.46). relsi qvesadebs(1) 

erTi mxridan miemagreba TaTiT(3), xolo meore mxridan qanqara manWvaliT(2). 

qvesadebi Spals miemagreba calke oTxi SurupiT(4). 

 

nax. 3.46. “metros” tipis gancalkevebuli Sualeduri samagri: 

1 – qvesadebi; 2 – qanqara manWvali; 3 – TaTi; 4 – Surupi. 
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gancalkevebul Sualedur samagrebs gaaCniaT mTeli rigi dadebiTi 

mxareebi: klemebi uzrunvelyofen relsebis qvesadebebTan mWidro miWeras, 

mcirdeba qvesadebis vibracia, iqmneba relsebis Secvlis SesaZlebloba 

qvesadebebis moxsnis gareSe. 

gancalkevebuli Sualeduri samagrebis uaryofiTi mxareebia: 

mravalelementianoba (magaliTad, K  markis samagrs gaaCnia 14 elementi); 

liTonis didi xarji ( 4K  samagris masa Seadgens 50P tipis relsis 46%-s); 

didi Sromatevadoba relsebis Secvlisas. 

Sereuli Sualeduri samagrebis (nax. 3.47) gamoyeneba mniSvnelovnad 

amcirebs qvesadebis vibracias, igi mcireelementiani, iafi da msubuqia 

gancalkevebul Sualedur samagrebTan SedarebiT. ZiriTadi naklia – mcire 

winaRoba liandagis waZvris mimarT. 

 

nax. 3.47. omboxuri mimagrebis  Sereuli Sualeduri samagrebi xis Spalebis 

SemTxvevaSi  

 

rkinabetonis Spalebis SemTxvevaSi ZiriTadad gamoiyeneba 

gancalkevebuli Sualeduri samagrebi. КБ  tipis gancalkevebuli 

Sualeduri samagrebis (nax. 3.48) SemTxvevaSi qvesadebi (nax. 3.49) 

rkinabetonis Spals miemagreba ori Casadgmeli WanWikiT(nax. 3.50), xolo 

relsi qvesadebs – ori xisti klemiT (nax. 3.51) mozambare sayeluriani 
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sakleme WanWikebis (nax. 3.52) saSualebiT. relssa da qvesadebs Soris 

safenis arseboba relsis simaRleSi regulirebis (12 – 14 mm) saSualebas 

iZleva.  

 

 

nax. 3.48..  P 65 tipis relsebis sapirapire da Sualeduri КБ65 tipis 

samagrebi rkinabetonis Spalebze:  

1. КБ tipis qvesadebqveSa safeni 2.  КБ tipis qvesadebi; 3. qanCi  М22x22; 4. sakleme WanWiki 

М22x75; 5. orxviiani sayeluri; 6 klema; 7. Casadgmeli WanWiki М22x75; 8. maizolirebeli 

milisis kavi; 9. maizolirebeli milisi; 10. relsqveSa safeni.  

 

 

 

nax. 3.49. 65KБ tipis gancalkevebuli samagris qvesadebi  
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nax. 3.50. Casadgmeli WanWiki 

 

 

nax. 3.51. gancalkevebuli sarelso samagris xisti klema 

 

 

 

nax.3.52. sakleme WanWiki 
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xistklemiani gancalkevebuli sarelso samagrebi Sromis mniSvnelovan 

danaxarjebs moiTxovs qanCebis xSirad moWeris aucileblobis gamo. 

liandagis erT kilometrze 1840 cali Spalis SemTxvevaSi WanWikebis 

raodenobaa 14720. amitom intensiurad mimdinareobs kvlevebi uWanWiko 

samagrebis Seqmnis mizniT. 

Cvens rkinigzebze farTo gavrceleba hpova “Pandrol”-is tipis samagrma 

(nax. 3.53)  rkinabetonis winaswardaZabuli SpalisaTvis (mst 20654910-003-2004), 

romlis mozambare klemebi uzrunvelyofen liandagis drekadobis xarisxis 

zrdas, ris Sedegad mcirdeba moZravi Semadgenlobis Tvlebis relsebze 

zemoqmedeba. garda zemoT aRniSnulisa am konstruqciis samagrebi 

uzrunvelyofen liandis siganis mudmivobas.  

 

 nax. 3.53. “Pandrol”-is tipis samagri rkinabetonis winaswardaZabuli 

SpalisaTvis (mst 20654910-003-2004)  

 

samagrebis samsaxuris vada damokidebulia maT konstruqciaze da 

saeqspluatacio pirobebze. gamokvlevebiT dadgenilia, rom tipuri 

omboxuri samagrebi 10 da 50 mln.bruto.t.km/km.wl. tvirTdaZabulobis 

pirobebSi Seadgens Sesabamisad 21-24 wels da 12-15 wels, xolo 

gancalkevebuli samagrebis gamoyenebisas Sesabamisad 21-27 da 11-16 wels. 

relsqveSa safenebis samsaxuris vada mniSvnelovnad naklebia.  
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3.4. balasti da balastis Sre 

 

3.4.1. balastis Sris daniSnuleba, misi muSaobis pirobebi da  wayenebuli 

moTxovnebi 

balastis Sre sarelso sayrdenebis safuZvels warmoadgens. misi 

daniSnulebaa: 

 miiRos Spalebidan gadmocemuli dawneva, Tanabrad gaanawilos igi da 

gadasces miwis vakisis ZiriTad moedans, SesaZlo maqsimalur 

farTobze; 

 drekadad gadaamuSaos moZravi Semadgenlobis Tvlis relsze 

dartymiTi zemoqmedeba; 

 uzrunvelyos sarelso rgolebis mdgradoba grZivi da ganivi 

mimarTulebiT, moZravi Semadgenlobidan gadmocemuli da bunebrivi 

faqtorebiT aRZruli Zalebis zemoqmedebis Sedegad; 

 moacilos atmosferuli wylebi liandagis zeda naSenis elementebs; 

 ar SezRudos liandagis gasworebis samuSaoebis Sesrulebis 

SesaZlebloba. 

balastis Sris daniSnulebidan gamomdinare sabalasto masalas 

waeyeneba Semdegi moTxovnebi:  

 simtkice; 

 drekadoba; 

 madrenirebeli Tvisebebi; 

 mdgradoba mravaljeradi dasvelebis, gayinvisa da galRobis 

pirobebSi; 

 naklebadmsxvrevadoba liandagis meqanizirebuli amotenvisas; 

 ar unda axasiaTebdes mtvrianoba da atalaxebis unari; 

 daicvas miwis vakisis ZiriTadi moedani datenianebisa da gayinvisagan. 

 

3.4.2. sabalasto masala 

sabalasto masalad SeiZleba gamoyenebul iqnas RorRi, xreSi, qviSa, 

wida, niJara da sxva. saliandago balasti unda akmayofilebdes 

damtkicebuli teqnikuri pirobebisa da standartebis moTxovnebs. 



 85 

RorRi saukeTeso sabalasto masalaa. igi farTod gamoiyeneba 

msoflios TiTqmis yvela qveyanaSi. RorRi mzaddeba mtkice jiSis mTis 

qanebisagan, rogorebicaa: graniti, kvarciti, porfiri, dioriti, bazalti, 

kirqva da sxva. 

Cvens rkinigzebze ZiriTadad ori fraqciis RorRi mzaddeba (fraqciis 

zomiT 25 dan 60 mm-mde da 25 dan 50 mm-mde). zemoT aRniSnuli fraqciebis 

garda standarti iTvaliswinebs wvrili (5 dan 25 mm-mde) fraqciis RorRis 

gamoSvebasac (cxrili 3.16). 

wvrili fraqciis RorRi ZiriTadad gamoiyeneba sasadguro liandagebis 

dasabalastebad da samSeneblo samuSaoebisaTvis. 

 

cxrili 3.16 

RorRis 
fraqciis 
zoma, mm 

fraqciebis dasaSvebi zomebi 
zeda sazRvris simsxoze 

meti 
qveda sazRvris simsxoze naklebi 

zomiT, mm masa, %-Si 
araumetes 
RorRis 
mTlian 
masasTan 
SedarebiT 

zomiT, mm masa, %-Si araumetes 
RorRis mTlian masasTan 

SedarebiT 
sul maT Soris 

nawilakebi 
zomiT <0,14mm 

25 – 60 70-mde 5 < 25-ze 5 1,5 
25 – 50 60-mde 10 < 25-ze 5 1,5 
5 – 25 40-mde 10 < 5-ze 5 2 

 

droTa ganmavlobaSi RorRis balasti WuWyiandeba da saWiro xdeba 

misi periodulad gawmenda da balastis prizmis Sevseba (sxva saxis balasti 

gawmendas ar eqvemdebareba da gaWuWyianebis SemTxvevaSi unda Seicvalos). 

msoflios mraval qveyanaSi tardeba cdebi RorRis balastis 

nawilakebs Soris iseTi xelovnuri kavSirebis Seqmnaze, romelic 

ramdenjerme Seamcirebs narCeni deformaciebis warmoSobas. amasTanave am 

kavSirebma xeli ar unda SeuSalos saliandago samuSaoebis Catarebas 

(Spalebis gamotenva, liandagis aweva da sxva). am mizniT iyeneben bitums, 

rezina-bitumis mastikas, lateqss da sxvadasxva emulsiebs.  

RorRis balastis dayra uSualod miwis vakisis ZiriTad moedanze ar 

daiSveba. RorRis gruntSi CaWris Tavidan asacileblad da RorRis 

ekonomiisaTvis miwis vakisis ZiriTad moedanze winaswar awyoben 20 sm 

sisqis qviSis baliSs.  
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xreSi warmoadgens bunebrivi kenWis da qviSis narevs. igi Sedgeba 

momrgvalo formis magari jiSis danaleqi qanebisagan. misi mzidunarianoba 

RorRis balastTan SedarebiT gacilebiT naklebia. xreSis fraqciuli 

Semadgenloba mocemulia cxrilSi 3.17.  

qviSa-xreSis balasti warmoadgens msxvilmarcvlovani qviSisa da 

xreSis narevs. qviSa-xreSis balastis fraqciuli Semadgenloba mocemulia 

cxrilSi 3.17. am saxis balasts iyeneben naklebad moqmedi sarkinigzo 

xazebis sasadguro liandagebis dasabalasteblad da agreTve RorRis 

balastis qveS qviSa-xreSis baliSis mosawyobad. 

cxrili 3.17. 

fraqciiis zoma, mm fraqciis % Semcveloba balastis masaSi 
xreSi qviSa-xreSi 

100-dan 60-mde 10-mde 10-mde 
60-dan 3-mde 40-dan 80-mde 80-mde 
3-dan 0,63-mde 49-mde 100-mde 

0,63-dan 0,14-mde 27-mde 57-mde 
< 0,14-ze: 
mTlianad 

maT Soris Tixis, mtvris 
da lamis nawilakebi 

 
10-mde 

 
2-mde 

 
16-mde 

 
3-mde 

 

qviSis balasti amJamad liandagSi aRar gamoiyeneba, SemorCenilia 

mxolod zogierT moqmed ubanze. sabalasto masalad gamoiyeneba 

msxvilmarcvlovani an saSualomarcvlovani qviSa. qviSis balasti yvela 

sxva saxis balastze dabali xarisxisaa da yvelaze naklebad akmayofilebs 

balastis Srisadmi wayenebul moTxovnebs. 

widis balastis masalad ZiriTadad gamoiyeneba metalurgiuli wida, 

romelic warmoadgens Savi an feradi liTonis dnobis narCenebs. 

metalurgiuli  wida kargi sabalasto masalaa da bevrad ar Camouvardeba 

mTis qanebisagan damzadebul balasts. balastad gamoiyeneba mJava widebi.  

niJaris balasti warmoadgens zRvis niJarul danaleqebs. niJaris 

balasti Tavisi TvisebebiT ukeTesia vidre qviSis balasti. axali niJaris 

balasti Tavidan kargad muSaobs, magram droTa ganmavlobaSi calkeuli 

niJarebi ifSvneba, qucmacdeba da warmoqmnis kirqvis mtvers, romelic 

wyalTan urTierTqmedebis Sedegad acementebs balastis Sres, uaresdeba 

balastis madrenirebeli Tvisebebi da mniSvnelovnad mcirdeba misi  

drekadobis xarisxi.  
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3.4.3. balastis Sris ganivi profilebi 

 

balastis prizmis zomebi unda uzrunvelyofdes sarelso rgolebis 

mdgradobas da miwis vakisis ZiriTad moedanze gadacemuli dasaSvebi  

Zabvebis gadauWarbeblobas. 

balastis Sris ZiriTadi zomebi da parametrebia: balastis Sris sisqe, 

mxris sigane, balastis prizmis zeda moednis sigane, qviSis baliSis sisqe 

da balastis prizmis ferdobis daferdeba. 

balastis Sris  erT-erT mniSvnelovan zomas misi sisqe warmoadgens, 

romelic miwis vakisis ZiriTad moedanze gadacemuli dasaSvebi Zabvebis 

pirobiT ganisazRvreba. balastis Sris sisqe warmoadgens manZils miwis 

vakisis ZiriTadi moednidan Spalis sawolamde. 

 

nax. 3.54. Spalebidan gadacemuli datvirTvebis ganawileba balastis 

SreSi 

balastSi Spalebidan gadacemuli Zabvebi hiperboluri mrudebis saxiT 

vrceldeba, magram gaangariSebebis gasaiolebad, mcire daSvebebiT 

miRebulia, rom Zabvebi balastis siRrmeSi sworxazobrivad vrceldeba. 

dadgenilia, rom balastSi Zabvebis gavrcelebis xazi horizontisadmi 

07068  daxriT vrceldeba. Tu miviRebT, rom Spalebis RerZebs Soris 

manZili 50a sm da 5,2680  tgtg , maSin nax. 3.54-is mixedviT, balastis 

Sris sisqe 

625,2
2

50

2
 tg

a
h sm                      (3.24) 
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rac daaxloebiT Seesabameba rkinabetonis Spalebiani mZime tipis zeda 

naSenis balastis Sris mTlian sisqes (RorRi + qviSis baliSi). 

balastis prizmis konstruqcia SeiZleba iyos erTfenovani, yvela 

balastis SemTxvevaSi (garda RorRis balastisa) an orfenovani mxolod 

RorRis balastis SemTxvevaSi.  

Cveni rkinigzebisaTvis Sedgenili da damtkicebulia balastis Sris 

tipuri ganivi profilebi, liandagebis gegmis, ricxvis, balastis saxeobis, 

Spalebis masalisa da zeda naSenis tipTan damokidebulebiT (nax. 3.55). 

balastis prizmis zomebi mocemulia cxrilSi 3.18 

 

nax. 3.55 balastis prizmis ganivi profilebi: 
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a,b,g – RorRis balasti xis SpalebiT (a – erTliandagiani rkinigzebis 

swor ubnebSi; b – mrudebSi; g - orliandagiani rkinigzebis swor ubnebSi); 

d,e,v,z - RorRis balasti rkinabetonis SpalebiT (d - erTliandagiani 

rkinigzebis swor ubnebSi; e – mrudebSi; v - orliandagiani rkinigzebis 

swor ubnebSi; z – orliandagiani rkinigzebis mrud ubnebSi); T – karieris 

xreSis, niJaris, qviSis balasti xis SpalebiT orliandagiani rkinigzebis 

mrud ubnebSi; Rh - RorRis balastis sisqe Spalis qveS; qh  - qviSis baliSis 

sisqe; d  - balastis prizmis mxris sigane; A  - liandagSorisis gaganiereba 

mrudebSi gabaritis pirobebis moTxovniT.  

 

cxrili 3.18.. 

liandagebis saxeoba da 

relsebis tipi 

balastis Sris sisqe 

Spalis qveS Rh  (mru-

debSi aiReba Siga 

sarelso Zafis qveS 

qviSis 

baliSis 

sisqe qh  

balastis 

prizmis 

mxris 

sigane d   

balastis 

prizmis 

ferdobis 

damreceba 

mTavari liandagebi P 65 da 

P 50 tipis relsebiT 

 

35/40 

 

20 

 

40/45 

 

1:1,5 

mimReb-gamgzavni liandagebi 

P 65 da P 50 tipis relsebiT 

 

25/30 

 

20 

 

35/40 

 

1:1,5 

meorexarisxovani sasadguro 

da misasvleli liandagebi 

relsebis tipis miuxedavad 

 

20/25 

 

20 

 

25/35 

 

1:1,5 

S e n i S v n a: mricxvelSi – xis Spalebis SemTxvevaSi; mniSvnelSi – 

rkinabetonis Spalebis SemTxvevaSi.  

 

balastis prizmis zedapiri unda mdebareobdes: xis Spalebis 

SemTxvevaSi _ 3 sm-iT dabla Spalis zedapiridan; rkinabetonis Spalebis 

SemTxvevaSi _ rkinabetonis Spalis Sua nawilis zedapiris doneze. 

 

3.4.4. balastis Sris samsaxuris vada 

 

balastis samsaxuris vada, anu RorRis gawmendis da sxva saxis 

balastis Secvlis vada damokidebulia liandagSi mimdinare Semdeg 

procesebze: 
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 matareblidan Camocvenili an gareSe gamaWuWyianeblebi balastis 

gaWuWyianebis intensivobaze; 

 balastis fraqciebis daqucmacebis intensivobaze moZravi 

Semadgenlobidan gadmocemuli datvirTvebis zemoqmedebiT da 

Spalebis manqana-meqanizmebiT amotenvis Sedegad; 

 balastis moculobis klebis intensivobaze, misi wvrili fraqciebis 

gamoqarvisa da gamorecxvis gamo. 

balastis mier gatarebuli tonaJi balT , romelsac igi gaatarebs 

gaWuWyianebis zRvruli mniSvnelobis miRwevamde tolia  

k

dD
T


bal                                (3.25) 

sadac D  - gaWuWyianebis zRvruli mniSvnelobaa %-Si, RorRisaTvis 

D %4035 ; xreSisaTvis da qviSisaTvis D %15 ; niJarisaTvis 

D %20 ; 

d  - balastis dasaSvebi sawyisi gaWuWyianeba liandagSi Cagebis win, 

RorRisaTvis 5%-mde; xreSisaTvis - 6%-mde; qviSisa da 

niJarisaTvis 10%-mde; 

k  - balastis gaWuWyianebis intensivoba %-Si 1 mln.br.t. tvirTis 

gatarebis Sedegad, romelic damokidebulia moZrav 

SemadgenlobaSi gamaWuWyianebeli tvirTebis (nayari da 

Txevadi) CatvirTvis adgilidan ubnis daSorebaze. k  sidide 

empiriulad ganisazRvreba da misi mniSvneloba RorRisa da 

xreSisaTvis mocemulia cxrilSi 3.19. 

cxrili 3.19. 

balastis 

saxeoba 

relsis 

tipi 

manZili gamaWuWyianebeli tvirTebis (nayari da Txevadi) 

CatvirTvis adgilidan, km 

300 300 – 200 200 – 100 100 – 50 50 

RorRi 65P  0,12 0,15 0,30 0,33 0,57 

RorRi 50P  0,18 – 0,20 0,23 – 0,25 0,28 – 0,30 0,43 – 0,45 0,63 – 0,65 

RorRi 43P  0,22 – 0,26 0,27 – 0,31 0,32 – 0,36 0,47 – 0,51 0,67 – 0,71 

xreSi 50P  0,045 – 0,08 0,17 – 

xreSi 43P  0,06 – 0,074 – 0,18 – 0,20 0,18 – 0,20 – 
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maSin balastis samsaxuris vada balt  mudmivi wliuri tvirTnakadis 

SemTxvevaSi toli iqneba 

0

bal

bal
T

T
t                                   (3.26) 

sadac 0T  - wliuri tvirTdaZabulobaa, mln.br.t/w. 

cvalebadi wliuri tvirTnakadebisas  

bal

bal

bal t

ti

i
i TTTTTT  




321

1

                     (3.27) 

sadac 
iT  - i -ur wels gatarebuli tonaJia. 

balastis samsaxuris vadis gaxangrZlivebis RonisZiebebia: 

 liandagSi mZime tipis relsebis gamoyeneba; 

 maRalxarisxovani, mtkice jiSis sabalasto masalis gamoyeneba; 

 balastis prizmis zomebis zustad dacva, eqspluataciuri pirobebis 

moTxovnebis Sesabamisad; 

 mimdinare movla-Senaxvis samuSaoebis maRal doneze Catareba; 

 im RonisZiebebis ganuxrelad gatareba, romlebic uzrunvelyofen 

balastis gaWuWyianebis intensivobis Semcirebas. 

 

 

 

 

 

3.4.5. RorRis balastis gamoyenebis ekonomikuri efeqturoba 

 

liandagSi RorRis balastis gamoyeneba iwvevs ara mxolod liandagis 

gaZlierebas, aramed saeqspluatacio xarjebis mniSvnelovnad Semcirebasac. 

RorRis balastis gamoyenebis ekonomikuri efeqturoba silis 

balastTan SedarebiT iwvevs: liandagis mimdinare movla-Senaxvis xarjebis 

20 – 25%-iT da saamortizacio anaricxebis 20 – 22%-iT Semcirebas; 

relsebis da Spalebis samsaxuris vadis gazrdis xarjze 2 – 3-jer 

mcirdeba liandagis aweviTi da saSualo SekeTebebis xarjebi; mcirdeba 

matareblebis wevis da moZravi Semadgenlobis SekeTebis xarjebi, 



 92 

matareblebis moZraobis winaaRmdegobis Semcirebis Sedegad; ekonomias 

sabalasto masalebis gadazidvis Semcirebis Sedegad. 

qviSis balastis Secvla RorRis balastiT moiTxovs damatebiT 

kapitaldabandebebs. aseTi danaxarjebis ekonomikuri mizanSewoniloba 

dgindeba eqspluataciuri xarjebis nazRaurobis vadis mixedviT. 

fuladi maCveneblebis garda RorRis gamoyenebis upiratesoba 

gamoixateba agreTve naturaluri maCveneblebiTac. liandagis mimdinare 

movla-Senaxvis samuSaoebis Sromatevadoba RorRis balastis gamoyenebis 

SemTxvevaSi mcirdeba 32-53%-iT, vinaidan am samuSaoebis Sesrulebaze 

saliandago samsaxuris mTeli kontingentis 40%-ia dakavebuli, amitom  

Sromisnayofiereba daaxloebiT 12-20%-iT izrdeba. 

RorRis balastiT dabalastebul liandagSi Cagebuli relsebis 

samsaxuris vadis zrda amcirebs liTonis xarjs 20%-iT. sabalasto 

masalebis gadazidvebis Semcireba aTavisuflebs vagonebs da amcirebs 

kapitaldabandebebs savagono parkis Sesavsebad. 

RorRis balastis zemoT aRniSnuli upiratesobebis gamo mTeli 

msoflios qveynebis rkinigzebze amJamad mimdinareobs liandagis RorRis 

balastze gadayvanis intensiuri procesebi.  
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3.5. liandagis zeda naSeni mTlianobaSi 

 

liandagis zeda naSeni unda Seesabamebodes eqspluataciur pirobebs. 

amitom sxvadasxva saeqspluatacio pirobebisaTvis  liandagis zeda naSenis 

erTi da igive tipis gamoyeneba mizanSeuwonelia, rogorc teqnikuri, isee 

ekonomikuri TvalsazrisiT.  

Catarebuli gamokvlevebis safuZvelze Cveni rkinigzebisaTvis 

dadgenilia liandagis zeda naSenis ori tipi – mZime da normaluri. 

mTlianobaSi liandagis zeda naSenis ZiriTadi maxasiaTeblebi motanilia 

cxrilSi 3.20. 

cxrili 3.20. 

maxasiaTeblebi liandagis zeda naSenis tipi 

mZime normaluri 

tvirTdaZabuloba 
0T , mln.br.t.km/km w. 1580 0 T  150 T  

relsze gadacemuli maqsimaluri 

datvirTva, t: 

lokomotivis Tvlidan 

vagonis Tvlidan 

 

 

25 

24 

 

 

23 

22 

matareblebis moZraobis maqsimaluri 

siCqare, km/sT: 

samgzavro 

satvirTo 

 

 

200 

90 

 

 

<120 

80 

relsis tipi 65P  50P  

Spalebi xis, rkinabetonis 

liandagis konstruqcia pirapiriani, upirapiro 

Spalebis raodenoba, cali/km: 

swor ubnebSi da mrudebSi 1200R m 

mrudebSi 1200R m 

 

1840 

2000 

balasti RorRi RorRi, xreSi 
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3.6. liandagis waZvra da waZvris sawinaaRmdego RonisZiebebi 

 

3.6.1. liandagis waZvris gamomwvevi mizezebi 

 

relsebis grZiv gadaadgilebas Spalebis mimarT, an mTlianad sarelso 

rgolebis balastis mimarT matareblebidan gadacemuli an temperaturis 

cvalebadobiT gamowveuli grZivi Zalebis zemoqmedebiT liandagis waZvra 

ewodeba. 

liandagis waZvras SeiZleba adgili hqondes Tarazul ubnebze da 

daRmarTebze, gansakuTrebiT ki samuxruWo  ubnebze. liandagis waZvris 

mimarTuleba ZiriTadad matareblis moZraobis mimarTulebas emTxveva. 

erTliandagian ubnebze liandagis waZvra mniSvnelovan sidides udidesi 

tvirTdaZabulobis mimarTulebiT aRwevs. 

liandagis waZvris meqanizmis Seswavlisas sxvadasxva mkvlevaris 

ramdenime hipoTeza warmoiSva, romlebic axasiaTebs am movlenas: 

 prof. vasiutinskis azriT liandagis waZvra pirapirebSi pirvel 

relsze gadacemuli dawoliT warmoqmnili safexuris gamo, mimReb 

(meore) relsTan Tvlis dajaxebis Sedegia (nax. 3.56); 

 

nax. 3.56. pirapirebSi Tvlis gadagorebis sqema 

 

 kiuneris Teoriis mixedviTac liandagis waZvra Tvlis dartymiTi 

zemoqmedebis Sedegia, magram ara pirapiris safexurze, aramed mimRebi 

relsis Tavze. 

 rudnicki waZvris meqanizms sxvanairad xsnis. mas miaCnia, rom relssa 

da Tvals Soris xaxunis Zala daZravs relss SpalTan da balsatTan 

erTad moZraobis mimarTulebiT (nax. 3.57). roca Tvali gadainacvlebs 

Semdeg Spalze, gantvirTuli Spali da balasti brundeba pirvandel 

mdgomareobaSi, xolo relsi mTlianad ver brundeba sawyis 

mdgomareobaSi, radganac daWerilia Tvlis qveS myof Spalze. 



 95 

 

nax. 3.57. liandagis waZvris rudnickiseuli versia 

 

 jonsonis Teoriis mixedviT, relsi iRuneba Spalebs Soris malSi. 

am dros kveTi ab  da cd  iRebs daxril mdgomareobas (nax. 3.58), 

roca Tvali wainacvlebs win da dadgeba Spalis RerZis gaswvriv, 

gaRunuli relsi gaswordeba da Runvis dros relsis fuZis 

gaWimuli boWkoebi miiRebs normalur mdgomareobas, relsis 

SekumSuli boWkoebi ki ver brundeba sawyis mdgomareobaSi, 

radganac relsi Tvalis mier daWerilia Spalze. 

 

nax. 3.58. Tvlis mdgomareoba SpalebsSoris malSi 

 

 Runvis Teoriis Tanaxmad relsi garkveuli sididis temperaturiT 

gaxurebis dros inarCunebs Tavis pirvandel sigrZes, radganac mas 

pirapirebSi iWers zesadebebi sapirapiro WanWikebis moWeris ZaliT. 

magram sakmarisia moZravma Tvalma dartymiTi zemoqmedebiT 
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daarxios relsi, igi momentalurad icvlis Tavis sigrZes. relsis 

calmxrivi dagrZeleba imiT aixsneba, rom roca Tvali daejaxeba 

momdevno relsis torss, amave dros igive Tvali aWers pirveli 

relsis bolos Spalze, rac iwvevs mimRebi relsis waZvras. 

 liandagis waZvris process xsnian agreTve samuruWo Zalebis 

zemoqmedebiT. am mizeziT samuxruWo ubnebze liandagis waZvris 

procesi metad intensiuri SeiZleba aRmoCndes. 

 liandagis waZvra SeiZleba gamoiwvios Tvlis qimis relsTan 

dajaxebis Zalam, swor ubnebSi mimoqanebiTi moZraobis (nax. 3.59-a) da 

ekipaJis mrudSi Sesvlis dros (nax. 3.59-b). 

 

nax. 3.59. liandagSi urikebis mdgomareobasTan damokidebuli waZvris 

Zalebis warmoSobis sqema: a – Tvlis relsTan iribad dajaxebisas; b – 

Tvlis mrudSi Sesvlisas. 

 

liandagis waZvra metad negatiuri movlenaa. igi iwvevs liandagis 

moSlis procesis daCqarebas da damatebiTi saliandago samuSaoebis, 

kerZod Spalebis gadakervis da pirapirebSi RreCoebis regulirebis 

Catarebis aucileblobas. 

liandagis waZvris ubnebze liandagis mimdinare movla-Senaxvisa da 

SekeTebis samuSaoebis Rirebulebis 30-40% waZvris likvidaciaze ixarjeba. 

liandagis waZvra aCqarebs zeda naSenis elementebis cveTis process. 

liandagis waZvris meqanizmi da waZvris Zalebis gaangariSebebi, 

liandagis zeda naSenis gaangariSebebSi Seiswavleba. 
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3.6.2. liandagis waZvris sawinaaRmdego RonisZiebebi 

 

liandagis waZvris sawinaaRmdego radikalur RonisZiebas miekuTvneba 

liandagis zeda naSenis iseTi konstruqciis Seqmna romlis grZivi 

gadaadgilebisadmi winaaRmdegobis Zalebis jami aRemateba waZvris Zalebis 

sidides. 

erT-erT aseT RonisZiebas warmoadgens gancalkevebuli sarelso 

samagrebis gamoyeneba, ganskuTrebiT mozambare elementebiT, romlebic 

TiTqmis mTlianad gamoricxavs lianagis waZvras. lianagis waZvris process 

amcirebs agreTve, liandagis RorRis balastze gadayvana. cdebiT 

dadgenilia, rom erTi dautvirTavi Spalis winaaRmdegoba liandagis 

grZivad gadaadgilebisadmi, RorRis balastis SemTxvevaSi, 800 kg-s tolia, 

xolo qviSis balastis SemTxvevaSi – 600 kg. 

liandagSi waZvris procesis SesaCereblad specialuri sxvadasxva 

sistemis mowyobilobebi – ZvrawinaRebi gamoiyeneba. 

ZvrawinaRebis konstruqciulad yvelaze martiv da eqspluataciis 

TvalsazrisiT advilad gamosayenebel konstruqcias mozambare ZvrawinaRebi 

warmoadgens (nax. 3.60). aseTi konstruqciis ZvrawinaRebis dadebiTi 

Tvisebebia: erTelementianoba, mcire wona. mozambare ZvrawinaRebis wona, 

relsebis tipis mixedviT Seadgens: 65P –1,28 kg, 50P –1,15 kg, 43P –1,01 kg. 

mozambare ZvrawinaRis relsis fuZis mimarT winaRobis Zala 500 – 600 kg-is 

tolia. 

 

nax. 3.60. mozambare ZvrawinaRi 

 

ZvrawinaRebis raodenoba erT 25 m sigrZis sarelso rgolze 

damokidebulia: liandagis gegmaze da profilze, ubnis maxasiaTeblebze, 

balastis saxeobaze da sxva.  
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mozambare ZvrawinaRebis raodenoba erT 25 m sigrZis sarelso rgolze 

mocemulia cxrilSi 3.21, xolo maTi ganlagebis sqema mocemulia nax. 3.61-ze.  

 

 

nax. 3.61. ZvrawinaRebis ganlagebis sqemebi: 

wreSi Casmuli cifrebi aRniSnavs sqemis nomers; cifrebi wreebis gareSe  

aRniSnavs 25 metrian rgolSi Spalis nomers; isrebiT naCvenebia 

matareblebis moZraobis mimarTuleba 

 

cxrili 3.21. 

 

 

liandagis  daxasiaTeba 

sqemis nomeri da ZvrawinaRebis wyvilTa raodenoba 

tvirTdaZabuloba, 

mln.t.br.km/km weliwadSi 

≤ 10 

tvirTdaZabuloba, 

mln.t.br.km/km weliwadSi 

> 10 

arasamuxruWo samuxruWo arasamuxruWo samuxruWo 

orliandagiani ubnebi da 

erTliandagiani ubnebi erTi 

mimarTulebiT mkveTrad 

gamoxatuli tvirTnakadebiT 

 

 

3{36/0*} 

 

 

2{40/0*} 

 

 

2{40/0*} 

 

 

1{44/0*} 

erTliandagiani ubnebi orive 

mimarTulebiT daaxloebiT 

Tanabari tvirTnakadebiT 

 

4{22/0*} 

 

3{36/0*} 

 

3{36/0*} 

 

2{40/0*} 

sasadguro da sxva 

liandagebi 

5{13/13} 5{13/13} 5{13/13} 5{13/13} 
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SeniSvna: frCxilebSi wiladi aRniSnavs ZvrawinaRebis wyvilTa raodenobas 

matareblebis moZraobis iqiT da aqeT mimarTulebiT; 

* sawinaaRmdego mimarTulebiT relsebis daZvris niSnebis 

aRmoCenisas, Spalis meore mxridanac unda dayendes 13wyvili 

ZvrawinaRi. 

 

mozambare ZvrawinaRebis garda TviTCamWedi ZvrawinaRebi gamoiyeneba, 

romelic kavisa da TviTCamWedi solisagan Sedgeba (nax. 3.62). arsebobs 

agreTve Sestopolovis da istominis sistemis soliani ZvrawinaRebic (nax. 

3.63). aseTi ZvrawinaRi Sedgeba kavisagan, romelic moicavs relsis fuZes da 

solisagan CamoSvebuli RuziT – mibjenili Spalze. 

 

nax. 3.62. TviTCamWedi ZvrawinaRi 

soliani ZvrawinaRis wonaa: 4 – 4,5 kg, xolo daZvris sawinaaRmdego 

Zala – 2500–3000 kg. 

 

nax. 3.63. Sestopalovisa da istominis soliani ZvrawinaRi 
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3.7. liandagis zeda naSeni xidebze, gvirabebSi da metropolitenebSi. 

 

3.7.1. liandagis zeda naSeni xidebze 

 

xidebze liandagi SeiZleba mowyobil iqnas balastze, liTonis an xis 

ganivebze, rkinabetonis ubalasto filebze (nax. 3.64 – 3.66). 

xidis vakisis konstruqcia rkinigzis xidebis vakisis konstruqciisa da 

mowyobis miTiTebebSi mocemul teqnikur normebsa da moTxovnebs unda 

Seesabamebodes. 

xidebze da maTTan misasvlelebze magari jiSis RorRis balasti unda 

iqnas gamoyenebuli. xidebze da maTTan misasvlelebze sxva saxeobis 

balastis arsebobisas, liandagi gegmiurad unda iqnas gadayvanili RorRis 

balastze.  

balastis Sris (h ) sisqe, Spalis qveS, relsqveSa zonaSi, 25 sm-ze 

naklebi ar unda iyos. 

balastis Sris maqsimaluri sisqe Spalis qveS ar unda aRematebodes 

40 sm-s, xolo xolo gadasaxsnel konsolebian xidebze _ 35 sm-s. 

aucileblobis SemTxvevaSi, ubalasto xidebis misasvlelebze, SeiZleba 

moewyos gadasasvleli liandagi specialuri proeqtiT. 

 

 

nax. 3.64. balastiani xidis vakisi xis SpalebiT (marcxniv) da 

 rkinabetonis SpalebiT (marjvniv) 

1 _ xis Spalebi; 2 _ kontrkuTxedis samagri Casadgmeli WanWiki;   

3 _ rkinabetonis Spali Ш1-1М markis, kontrkuTxedebiT; 4 _ mili; 5 _ 

sadrenaJo xvreli 
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nax. 3.65. xidis vakisi xis ganivebze (xis Zelebze): 

marcxniv _ kontrrelsebiT, Zvris sawinaaRmdego (damcavi) ZeliT da 

relsebis omboxuri mimagrebiT; 

marjvniv _ kontrkuTxedebiT, Zvris sawinaaRmdego (damcavi) kuTxedebiT da 

relsebis klema-Surupuli mimagrebiT. 

 

 

nax. 3.66. xidis vakisi liTonis ganivebze (marcxniv) da ubalasto 

rkinabetonis filebze (marjvniv)   

xidebze pirapirebi erTimeoris gaswvriv erT sibrtyeSi unda 

ganlagdes. sapirapiro RreCoebis sidide relsebis temperaturas iseve unda 

Seesabamebodes, rogorc maT mimdebare liandagis ubnebze.  

ubalasto vakisis SemTxvevaSi xidis Zelebze ewyoba, rogorc 

Sekiduli, aseve Zelze ganlagebuli pirapirebi. balastian xidebze ewyoba 

Sekiduli pirapirebi. 
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sarelso pirapirebi sanapiro burjebis ukana wibodan, xolo TaRur 

xidebSi _ sadeformacio nakeridan da TaRis klitedan ara nakleb 2 m-iT 

unda iyos daSorebuli. agreTve, ar aris rekomendebuli pirapirebis 

ganlageba grZivi koWebis wyvetis adgilebSi da ganiv koWebze. 

omboxuri mimagrebisas xidebsa da gvirabebSi relsebi Spalebis 

(Zelebis) TiToeul boloze 5 cali omboxiT miemagreba. xolo 

gancalkevebuli mimagrebisas _ iseve rogorc mTavar liandagebze, imave 

tipis samagrebiT. 

liandagis grZivi waZvra xidebze ar daiSveba. im SemTxvevaSi, rodesac 

xidTan misasvlelebze liandagis tipuri damagrebis pirobebSi xidze 

liandagis Zvra mainc gadaecema, liandagis damagreba xidzec xorcieldeba 

mozambare ZvrawinaRebis dayenebiT, uZravi sayrdeni nawilebis axlos, 

gaangariSebis Sedegad miRebuli raodenobiT. xidis Zelebian xidebze 

ZvrawinaRebi dayendeba xidis Zelebze, romlebic mimagrebulia grZiv 

Zelebze ZvrasawinaaRmdego kuTxedebiT. balastian xidebze, ZvrawinaRebi 

Spalebze dayendeba iseve, rogorc Cveulebriv liandagSi. 

RreCo avtoblokirebul ubnebze sarelso qvesadebsa da 

kontrkuTxedebs Soris an omboxebamde, romlebic amagreben kontrrelsebs 

xidis ZelebTan, agreTve TaTiani WanWikebis sayelurebsa da sarelso 

qvesadebamde daZvris sawinaaRmdego (damcavi) kuTxedebiT 15 mm-ze naklebi 

ar unda iyos. 

kontrkuTxedebs (kontrrelsebs) ayeneben: 

balastian xidebze sigrZiT 50 m-ze meti an xidebze, romlebic 

ganlagebulia mrudebSi radiusiT 600 m-ze naklebi; 

balastian gzagamtarebze sruli sigrZiT meti 25 m-ze, agreTve maTi 

ganlagebisas mrudebSi radiusiT naklebi 1000 m-ze; 

xidebze da gzagamtarebze liTonisa da xis ganivebiT (xidis ZelebiT), 

ubalasto rkinabetonis filebiT xidis vakisis sigrZiT meti 5 m-ze an maTi 

ganlagebisas mrudebSi radiusiT naklebi 1000 m; 

dgarebis tipis burjebiani gzagamtarebisa da saqveiTo xidebis qveS 

ganlagebul liandagebze, roca liandagis RerZidan burjis wibomde 

manZili 3 m-ze naklebia; 

orliandagian gvirabebSi; 
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mravalliandagian xidebze saerTo sabalasto varcliT (mxolod 

ganapira liandagebSi). 

eqspluataciaSi myof xidebze, gzagamtarebze da gvirabebSi, kapitalur 

SekeTebamde damcavi mowyobilobis saxiT SeiZleba SenarCunebul iqnas 

kontrrelsebi. 

kontrkuTxedebis ganivi kveTis zomebi unda iyos 160x160x16 mm.  

eqspluataciaSi myof xidebze gadakeTebamde an kapitalur SekeTebamde 

SeiZleba SenarCunebul iqnas kontrkuTxedebi, naklebi ganivi kveTis 

zomebiT, magram aranakleb 150x100x14 mm. 

kontrkuTxedebad (kontrrelsebad) gamoyenebul unda iqnas kuTxedebi 

(relsebi) sigrZiT ara nakleb 6 m. kontrrelsebis pirapirebi erTdeba 

tipuri oTxnaxvretiani zesadebebiT. 

kontrkuTxedebi magrdeba yovel Zelze (xis Spalze) ori omboxiT an 

kuTxedis horizontalur TaroSi gakeTebul 25-27 mm diametris naxvretebSi 

gatarebuli SurupebiT, xolo kontrrelsebi mieWedeba Zelebze (xis 

Spalebze) ori omboxiT an SurupiT; rkinabetonis Ш1-1М tipis Spalebze 

(igeba balastian xidebze) kontrkuTxedebi magrdeba Casadgmeli WanWikebiT. 

kontrkuTxedebi (kontrrelsebi) grZeldeba sanapiro burjebis ukana 

kedlamde an Casadgmel faramde, Semdgom maTi boloebi ara nakleb 10 m 

manZilze erTdeba da Sepirapirdeba bunikiT. 

gzagamtaris xidebze da gvirabebSi kontrkuTxedebi (kontrrelsebi) 

ewyoba nagebobebis mTel sigrZeze, Semdgom ki maTi boloebi erTdeba da 

bunikiT Sepirapirdeba. 

mrudebSi ganlagebul xidebze xis ganivi ZelebiT, gare relsis 

SemaRleba miiRweva malis naSenis ganivad daxrilad dayenebiT, ukidures 

SemTxvevaSi ki xis ganivi Zelebis qveS xis qvesadebebis dayenebiT, 

sarkinigzo xidebze xidis vakisis konstruqciisa da mowyobis miTiTebebis 

moTxovnaTa gaTvaliswinebiT. 

balastian xidebze gare relsis SemaRleba miiRweva balastis Sris 

sisqis gazrdis xarjze gare relsis qveS, xolo liTonis ganivebze da 

relsebis uSualod rkinabetonis filebze dagebisas, gare relsis 

SemaRleba specialuri proeqtebis mixedviT xorcieldeba. 
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3.7.2. liandagis zeda naSeni gvirabebSi  

 

gvirabebSi liandagi SeiZleba mowyobili iyos, rogorc balastze (nax. 

3.67-a), ise ubalastod (nax.3.67-b). gvirabebSi da mis orTave mxares 

misasvlelebze 200 m manZilze, liandagi RorRis balastze unda iqnas 

mowyobili, Spalis qveS sisqiT aranakleb 25 sm. im SemTxvevaSi, rodesac 

gvirabis gabaritebi ar iZleva aRniSnuli normis gamoyenebis saSualebas, 

balastis sisqe SeiZleba Semcirdes 20 sm-mde, xolo gansakuTrebul 

SemTxvevaSi 15 sm-mde. 

 

nax. 3.67. liandagis konstruqciebi gvirabebSi RorRis balastze:  

a – xis SpalebiT; b – rkinabetonis SpalebiT. 

  

gvirabebSi ubalasto liandagi ewyoba specialuri proeqtebis 

mixedviT. 

gvirabebSi Spalebis raodenoba 1 km-ze unda gaizardos 2000 cali/km-

mde, nacvlad gadasarbenze 1840 cali/km-isa, da Sesabamisad 1840 cali/km-mde,  

nacvlad 1600 cali/km-isa gadasarbenze. 

gvirabebSi liandagis balastiani zeda naSeniT, liandagi Zvris 

sawinaaRmdegod iseve damagrdeba, rogorc Cveulebriv liandagSi, xolo 

gvirabebSi ubalasto zeda naSeniT – specialuri proeqtis mixedviT. 



 105 

 did xidebze da gvirabebSi sigrZiT 100 m-ze meti da yvela 

gasaxsnelmalian xidebze, agreTve maTTan misasvlelebze orive mxares unda 

daigos Termogamtkicebuli P 65 tipis relsebi. danarCen xidebze da 

gvirabebSi gamoiyeneba imave tipis relsebi, rogoric gadasarbenze. 

xidebze da gvirabebSi liandagis movla-Senaxvisas liandagis mimdinare 

movla-Senaxvis instruqciis moTxovnebis dakmayofilebis garda 

aucilebelia xelovnuri nagebobebis movla-Senaxvisa da xidis vakisis 

konstruqciisa da mowyobis miTiTebebis debulebebiT xelmZRvaneloba. 

 

3.7.3. liandagis zeda naSeni metropolitenSi 

 

metropolitenis Ria ubnebze, rkinigzis liandagis zeda naSeni ar 

gansxvavdeba magistraluri rkinigzebis zeda naSenisagan, garda mesame 

sakontaqto relsisa, romelic Sekidulia specialur kronSteinebze. misi 

daniSnulebaa moZravi Semadgenlobis eleqtromomarageba. 

metropolitenis gvirabebSi liandagis zeda naSeni ewyoba xis 

Spalebze, romelic Cabetonebulia safuZvlis betonSi (nax. 3.68.-b). relsebi 

Spalebze magrdeba specialuri „metros“ tipis Sualeduri samagrebiT. 

 

nax. 3.68. liandagis konstruqciebi metropolitenis gvirabebSi:  

a – sadgurebSi; b – gadasarbenze. 

  

metropolitenis sadgurebSi liandagis zeda naSeni ewyoba, safuZvelSi 

Cabetonebul naxevarSpalebze (nax.3.68-a) 
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3.8. liandagis zeda naSenis progresuli konstruqciebi 

 

3.8.1. upirapiro liandagi 

 

rkinigzis liandagis yvelaze progresul da Tanamedrove 

konstruqcias upirapiro liandagi warmoadgens. 

muSaobisa da eqspluataciis pirobebis mixedviT upirapiro liandagi 

arsebobs: temperaturulad daZabuli, temperaturuli Zabvebis sezonuri 

ganmuxtvis gareSe da temperaturuli Zabvebis sezonuri ganmuxtviT. 

ufro efeqtiania temperaturulad daZabuli upirapiro liandagis 

gamoyeneba temperaturuli Zabvebis sezonuri ganmuxtvis gareSe. 

upirapiro liandags temperaturuli Zabvebis sezonuri (gazafxulze 

da Semodgomaze) ganmuxtviT iyeneben maSin, rodesac adgilobrivi pirobebis 

(temperaturis cvalebadobis maRali wliuri amplituda, mZimewoniani 

moZravi Semadgenlobis muSaoba, liandagis konstruqciis arasakmarisi 

simZlavre) gamo, relsebSi SeiZleba aRiZras dasaSvebze meti sididis 

Zabvebi, ris gamoc liandagi ver akmayofilebs mdgradobis pirobas. 

 temperaturulad daZabuli upirapiro liandagis ganmasxvavebel 

Taviseburebas, relsebSi damatebiT mniSvnelovani sididis Zabvebis 

arseboba warmoadgens, romlebic temperaturis cvalebadobis pirobebSi, 

relsis boloebis grZiv gadaadgilebas iwvevs. es movlena ganapirobebs 

upirapiro liandagis zeda naSenis konstruqciis, misi dagebis 

teqnologiis, movla-Senaxvis da SekeTebis specialuri moTxovnebis 

Camoyalibebas. 

upirapiro liandagis konstruqciisadmi wayenebuli umTavresi 

moTxovnebia: 

 temperaturuli Zabvebis kompensaciisaTvis, relsebs Runvaze da 

grexaze muSaobisaTvis unda gaaCndes simtkicis 1250-1500kg/sm2  maragi: 

 sarelso rgolebi temperaturis matebis SemTxvevaSi unda 

uzrunvelyofdes liandagis mdgradobas gagdebis sawinaaRmdegod; 

 balastis prizma unda uzrunvelyofdes sarelso rgolebis grZivi da 

ganivi mimarTulebiT gadaadgilebisadmi mdgradobas; 
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 relsebis maqsimalurad dagrZelebis SemTxvevaSi sarelso samagrebma 

ar unda dauSvas sapirapiro RreCoebis Tavdapirveli sididis 

cvalebadoba 10-12 mm-ze meti sididiT. amisaTvis saWiroa, rom 

Sualeduri samagrebis grZivi winaRoba erTi sarelso ZafisaTvis 25 

kg/sm, xolo sapirapiro samagrebis winaRoba 50P  da 65P  tipis 

relsebisaTvis Sesabamisad 30 tZ da 40 tZ-is farglebSi unda iyos. 

upirapiro sarelso gadabmebis urTierTSepirapireba SeiZleba 

ganxorcieldes: 

 gamawonasworebeli relsebiT (nax.3.69-a); 

 gamawonasworebeli mowyobilobebis saSualebiT (nax.3.69-b ). 

 

nax.3.69. SeduRebuli upirapiro sarelso gadabmebis Sepirapirebis sqemebi: 

a – gamawonasworebeli relsebiT; b - gamawonasworebeli mowyobilobebiT:  

1 – gamawonasworebeli mali; 2 – upirapiro sarelso gadabma; 3 – gamawonasworebeli 

mowyobiloba. 

 

pirveli variantis dros upirapiro liandagi warmodgenilia 800 

metriani upirapiro sarelso gadabmebiT da maT Soris Cagebuli 3-4 cali 

normaluri sigrZis (gamawonasworebeli) relsebiT (nax.3.69-a). 

temperaturuli Zabvebis ganmuxtvis dros gamawonasworebel relsebs 

liandagidan amoiReben, upirapiro sarelso gadabmebze mouSveben Sualedur 

samagrebs da mas aZleven sigrZis Tavisufali cvalebadobis saSualebas. 

Semdeg uWeren Sualedur samagrebs upirapiro sarelso gadabmis Sua 

wertilidan boloebisaken. liandagidan amoRebuli normaluri sigrZis 

gamawonasworebeli relsebis nacvlad liandagSi Caageben damoklebul 

relsebs, an piriqiT.  
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meore variantis dros 800 metrian upirapiro sarelso gadabmebs Soris  

gamawonasworebeli relsebis nacvlad ewyoba gamawonasworebeli 

mowyobiloba. gamawonasworebeli mowyobiloba waagavs kalmisa da CarCo 

relsis kvanZs da uzrunvelyofs sarelso rgolebis boloebis grZiv 

gadaadgilebas 50 sm-mde manZiliT (nax.3.70). 

 

nax.3.70. gamawonasworebeli mowyobiloba moZravi ulvaSa relsebiT:  

1 – CarCo relsebi; 2 – CarCo relsis  gaRunvisa da Camorandvis dasawyisi; 3 – lafeti; 4 – 

mezobeli temperaturuli malebis sazRvari; 5 – ukana pirapiri; 7 – wina pirapiri. 

 

temperaturuli Zabvebis sezonuri ganmuxtviT upirapiro liandagis 

uaryofiT mxares warmoadgens, ganmuxtvis samuSaoebis maRali 

Sromatevadoba. amitom upiratesoba eniWeba temperaturulad daZabul 

upirapiro liandags, Zabvebis sezonuri ganmuxtviT. 

upirapiro liandagis gamoyenebis umTavresi upiratesobebia: 

 liTonis xarjis Semcireba sapirapiro samagrebis elementebis 

gamoricxvis xarjze, romelic 12,5 m sigrZis relsebian liandagTan 

SedarebiT 7,8 tonas Seadgens 1 km-ze; 

 pirapirebSi Tvlis dartymiTi zemoqmedebis gamoricxva; 

 relsebisa da moZravi Semadgenlobis savali nawilebis cveTis 

Semcireba; 

 relsebis mwyobridan gamosvla sapirapiro defeqtebis Sedegad; 

 matareblis moZraobis winaaRmdegobis Semcireba;  

 liandagisa da moZravi Semadgenlobis movla-Senaxvis da SekeTebebis 

xarjebis Semcireba. 
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upirapiro liandagis dagebisa da movla-Senaxvis teqnikuri 

miTiTebebis mixedviT, upirapiro sarelso gadabmebis standartul sigrZed 

miRebulia 800 m da maTi dageba daSvebulia mrudebSi 350R m da xidebze 

malis sigrZiT 68 m-mde. amJamad rekomendebulia SeduRebuli sarelso 

gadabmebis standartuli sigrZis gazrda 950 m-mde. 

upirapiro liandagis isrul gadamyvanebTan, xidebisa da saliandago 

gadasavalebTan mierTebisas saWiroa mTeli rigi RonisZiebebis 

ganxorcieleba. upirapiro liandagis isrul gadamyvanebTan da xis 

ganivZelebian xidebTan, agreTve sarkinigzo gadasavalebTan mierTebis 

sqemebi mocemulia (nax.3.71 da 3.72).  

 

nax.3.71. rkinabetonis Spalebiani upirapiro liandagis isrul gadamyvanebTan 

da xis ganivZelebian xidebTan mierTebis sqema:  

1 – gamawonasworebeli relsebi; 2 - upirapiro sarelso gadabmebi; 3 – isruli gadamyvani; 4 

– xelovnuri nageboba pirapiriani liandagiT. 

 

 

nax.3.72. upirapiro sarelso gadabmebis SeerTebis sqema sarkinigzo 

gadasavalebze: 
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 1 – izolirebuli pirapiriT; 2 – gamawonasworebeli relsebi; 3 – upirapiro sarelso 

gadabmebi; 4 – gadasavalis savali nawilis gadamfaravi relsebi. 

 

1256,32 m sigrZis blokubnis farglebSi SeduRebuli sarelso 

gadabmebis ganlagebis erT-erTi varianti mocemulia nax.3.73. 

 

nax.3.73 upirapiro sarelso gadabmebis ganlagebis sqema 1256,32 m sigrZis 

blokubnis farglebSi:  

1 – Sewebebul WanWikebiani pirapirebi CaduRebuli gamawonasworebel relsebsi; 2 – 

Sewebebul WanWikebiani pirapirebi CaduRebuli upirapiro sarelso gadabmebSi. 

 

msoflios sxvadasxva qveynebis rkinigzebze cdebis saxiT dagebulia 

blokubnis da zogjer mTeli gadasarbenis sigrZis toli upirapiro 

sarelso gadabmebi. 

 

 

3.8.2. liandagis zeda naSeni rkinabetonis blokur safuZvelze 
 

 
balastiani rkinigzis liandagi 150 welze meti xnis ganmavlobaSi 

arsebobs. aseT konstruqcias gaaCnia rigi upiratesobebi:  

 martivia eqspluataciis TvalsazrisiT da SeiZleba misi calkeuli 

elementebis Secvla; 

 advilad eqvemdebareba liandagis zeda naSenis TandaTanobiT 

gaZlierebas da am mizeziT misi mowyobisa da movla-Senaxvis normebis 

cvalebadobas; 

 dazianebis SemTxvevaSi advilad aRsadgenia. 

yovelive zemoT aRniSnulis gamo tvirTdaZabulobis, RerZze mosuli 

datvirTvebisa da moZraobis siCqareebis ganuxreli zrdis pirobebSi 

liandagis konstruqcias balastze jer kidev ar amouwuravs Tavisi 

SesaZleblobebi. 
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aseT pirobebSi liandagis zeda naSenis konstruqciis gaZlierebis 

RonisZiebebi Semdegi mimarTulebiT unda ganxorcieldes: 

 relsis wonis zrdis gziT; 

 Spalebis epiuris zrdis xarjze; 

 liandagis RorRis balastze dayenebiT; 

 upirapiro liandagis farTod danergviT. 

rkinigzis liandagis muSaobis pirobebis kidev ufro garTulebis 

SemTxvevaSi dRis wesrigSi dadgeba liandagis konstruqciis gaZlierebis 

sakiTxi maRali xanmedegobis da xelsayreli saeqspluatacio pirobebis 

mqone zeda naSenis axali konstruqciis Seqmnis gziT. aseT konstruqcias 

warmoadgens rkinabetonis blokuri relsqveSa safuZveli. 

rkinabetonis blokuri relsqveSa safuZvelis dadebiTi mxareebia: 

 liandagis Tanabardrekadoba mis mTel sigrZeze; 

 SedarebiT msubuqi relsebis gamoyenebis SesaZlebloba; 

 grZivi da ganivi gadaadgilebisadmi maRali winaaRmdegoba, rac metad 

mniSvnelovania upirapiro liandagis gamoyenebisas; 

 maRali xangamZleoba da eqspluataciis siadvile. 

miuxedavad mniSvnelovani upiratesobisa rkinabetonis blokurma  

relsqveSa safuZvelma, dRemde farTo gavrceleba ver hpova. amis ZiriTadi 

mizezebia: 

 aseTi konstruqciebis muSaobis pirobebis praqtikuli Seswavlis 

masalebis simwire; 

 misi mowyobisaTvis ZviradRirebuli masalebis didi xarji; 

 maRali Rirebuleba. 

dadgenilia, rom 1km rkinabetonis blokuri relsqveSa safuZvelis 

mosawyobad saSualod saWiroa: cementi – 240 t, RorRi an xreSi – 712 m3, 

qviSa – 360 m3, armatura 219 t, sxvadasxva foladi – 226 t. 

saorientacio gaangariSebebiT, rkinabetonis blokuri relsqveSa 

safuZvelis nazRaurobis vada, 80 mln.br.t.km/km.w. tvirTdaZabulobis 

SemTxvevaSi, 5 – 8 wels Seadgens, rac ganpirobebulia konstruqciis maRali 

RirebulebiR. 

rkinabetonis blokuri relsqveSa safuZvelis gamoyenebis mcdeloba 

1909 wlidan iwyeba, rodesac ruseTSi inJ. n.dolgovma dneprispireTis gzaze 
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daago 98 metri sigrZis ubalasto betonis relsqveSa safuZveli Spalebis 

gareSe. 

1926 – 1929 wlebSi aSS-Si per-marketis rkinigzaze liandagi dagebul 

iqna betonis safuZvelze. 1946 wlidan yofil sabWoTa kavSirSi mimosvlis 

gzaTa saministros centralur samecniero kvleviT institutSi daiwyo 

muSaoba 25 metrian sacdel ubanze rkinabetonis relsqveSa safuZvelis 

Sesaqmnelad. 

1959 – 1959 wlebsi prof. m.brombergisa da n.isaevis xelmZRvanelobiT 

damuSavebul iqna rkinabetonis relsqveSa safuZvelis 10 varianti. maT 

Soris wolana-CarCovani (nax.3.74) da filovani (nax.3.75) konstruqciebi 

amJamad muSaobs liandagSi.  

 

nax.3.74 wolana-CarCovani rkinabetonis relsqveSa safuZveli 

 

nax.3.75 rkinabetonis relsqveSa filovani safuZveli 
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unda aRiniSnos, rom wolana-CarCovan konstruqcias gaaCnia saxsrebi, 

romlebic ver uzrunvelyofs liandis siganis stabilurobas. amitom 

amJamad gamocdas gadis mciregabaritiani CarCovani konstruqciebi, 

romlebic cvlis 4 Spals (nax.3.76).  

 

nax.3.76 mciregabaritiani rkinabetonis CarCovani konstruqciebi: 

a – МРГ-1, wolanis siganiT 75 sm,  65P tipis relsebisaTvis; b - МРГ-2, wolanis siganiT 60 

sm,  65P tipis relsebisaTvis 

 

rkinabetonis blokuri relsqveSa safuZvelis sxvadasxva 

konstruqciebis gamocda da danergva  warmatebiT mimdinareobs germaniis, 

safrangeTis, CexeTis, iaponiis, aSS-s da sxva qveynebis rkinigzebze. 
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