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uak. 625.1 

 saxelmZRvaneloSi aRwerilia sarelso liandis daproeqtebisa da mowyobis sakiTxebi, 

normebi da daSvebebi. saxelmZRvaneloSi mocemulia rkinigzis liandagis sarelso liandis 

gaangariSebis, daproeqtebisa da mowyobis sakiTxebi, Tanamedrove moTxovnebis Sesabamisad. 

ganxilulia sarelso liandis daproeqtebis, mowyobisa da daSvebebis mniSvnelobaTa 

Camoyalibebis istoria da Tanamedrove tendenciebi, maTi Sesabamisoba msoflois qveynebis 

normativebTan. saxelmZRvaneloSi motanilia meToduri, sacnobaro da normatiul-teqnikuri 

masalebi. saxelmZRvanelo Sedgenilia moqmedi standartebis dacviT, axali saswavlo gegmebisa 

da programebis Sesabamisad. 

 saxelmZRvanelo gankuTvnilia satransporto specialobis studentebis, magistrantebis 

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

is muSakebs da rkinigzis inJiner-damproeqteblebs. 
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 sarelso liandis mowyoba 

 
Tavi 1. sarelso liandis dagegmareba da mowyoba 

1.1. sarelso liandis mowyobisa da movla-Senaxvis Taviseburebebi 

 

rkinigzebis muSaobis normaluri pirobebis Sesaqmnelad udidesi 

mniSvneloba eniWeba misi mowyobis da movla-Senaxvis normebis 

urTierTSeTanxmebulobas. rkinigzebis mowyobisa da movla-Senaxvis 

normebis moTxovnebi didadaa damokidebuli matareblebis moZraobis 

saSualo da maqsimalur siCqareebze, RerZze mosul datvirTvebze, 

tvirTdaZabulobaze da sxva saeqspluatacio maxasiaTeblebze. msoflios 

yvela qveynis rkinigzebze moqmedebs sarelso liandis mowyobis, movla-

Senaxvis normebi da normebidan dasaSvebi gadaxrebis anu daSvebebis 

sistema. daSvebis sidideebis SerCeva damokidebulia liandagis zeda naSenis 

konstruqciaze, sarelso liandis movla-Senaxvis normebze, moZravi 

Semadgenlobis konstruqciaze da misi savali nawilebis mdgomareobaze. 

rkinigzis im ubnebze, romlebzedac ZiriTadad satvirTo gadazidvebi 

sruldeba, liandagSi darRvevebi warmoiSoba satvirTo matareblebis 

zemoqmedebiT. amitom daSvebebis Tanamedrove sistema ZiriTadad mimarTulia 

liandagis gamarTuli muSaobis uzrunvelsayofad. ubnebze, romlebzedac 

satvirTo matareblebTan erTad moZraoben samgzavro matareblebi, 

aucilebelia pirvel rigSi miRweul iqnas moZraobis mdovruloba da 

usafrTxoeba. amitom Cqarosnul ubnebze liandis mowyobisa da movla-

Senaxvis umTavresi moTxovnaa, liandagSi darRvevaTa im zomamde 

ganviTarebis aRkveTa, romelic safrTxes uqmnis moZraobis mdovrulobas da 

usafrTxoebas. 

Cvens rkinigzebze darRvevebis yvelaze gavrcelebuli forma, romelic 

safrTxes uqmnis moZraobis usafrTxoebas aris kuTxeebis warmoqmna gegmaSi, 

CaRunvis isrebis mdovrulobis darRveva, gadaferdebebi TarazoSi, liandis 

gaganiereba an Seviwroeba, romelTa Tanmxlebi faqtorebia – liandagis 

saerTo moSla, jdenebis da naSxefebis warmoSoba, Spalebis dazianeba da 

sxva. 

gansakuTrebiT saSiSia CaRunvis isrebis mdovrulobis darRveva, 

gadaferdebebTan erTobliobaSi, e.i. darRvevebis damTxveva gegmaSi da 

TarazoSi, rac iwvevs wamyvani Tvlebis gantvirTvas, gansakuTrebiT maSin, 
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rodesac moZravi Semadgenlobis rxevebis sixSire gamowveuli am 

darRvevebiT 0,8 – 1,0 hercs aRwevs. 

sarelso liands swor ubnebSi ZiriTadad axasiaTebs, sarelso Zafebis 

mdebareoba TarazoSi, liandis sigane da relsebis daxriloba liandis 

SigniT 1:20. 

sarelso liandis dagegmareba da mowyoba mrude ubnebSi, moiTxovs 

mTeli rigi damatebiTi sakiTxebis gadawyvetas, rogorebicaa: liandis 

gaganierebis sididis dadgena, gare relsis SemaRlebis sididis gansazRvra, 

swor ubnebsa da wriul mrudebs Soris gadasasvleli mrudebis mowyoba, 

damoklebuli relsebis ricxvisa da maTi liandagSi Calagebis 

Tanmimdevrobis gansazRvra da sxva. 

aRniSnuli sakiTxebis optimaluri gadawyveta mTlianadaa 

damokidebuli liandagisa da moZravi Semadgenlobis savali nawilebis 

urTierTqmedebis pirobebze. 

 

 

1.2. moZravi Semadgenlobis savali nawilebisa da liandagis 

urTierTqmedebis ZiriTadi principebi 

 

liandagSi ori muSa relsis samuSao waxnagebs Soris manZils liandis 

sigane ewodeba. sarelso liandis zomebi zustad unda Seesabamebodes 

moZravi Semadgenlobis savali nawilebis zomebs, kerZod ki wyvilTvalis 

zomebs. 

wyvilTvali warmoadgens moZravi Semadgenlobis RerZze xistad 

dagebul or Tvals (nax.1.1). 

 

nax.1.1. moZravi Semadgenlobis wyvilTvali 
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liandagTan normaluri urTierTqmedebisaTvis moZravi Semadgenlobis 

saval nawilebs unda axasiaTebdes Semdegi Taviseburebani: 

 Tvlebs unda gaaCndes qimebi; 

 moZravi Semadgenlobis RerZebs unda SeeZloT sakisrebSi ganivi 

gadaadgileba (wacureba), an urikebi da calkeuli RerZebi tabikebiT 

unda iyos Camagrebuli, rac uzrunvelyofs tabikis RerZis mimarT maT 

garkveuli kuTxiT Semobrunebas; 

 Tvlebi RerZze xistad unda iyos dagebuli; 

 Tvlis artaxebs unda gaaCndes konusuroba; 

 wyvilTvalis garkveul RerZebs Soris daculi unda iyos 

paraleloba. 

Tvlis qimebis daniSnulebaa relsebTan urTierTqmedebiT mimarTuleba 

miscen moZraobas da ar dauSvan relsebidan Tvlebis acdena. 

 axali, gaucveTavi Tvlis qimis sisqe saangariSo kveTSi maxh =33 mm-is 

tolia, xolo maqsimalurad gacveTili Tvlebis qimebis minimaluri sisqe, 

romlis Semdeg igi eqspluataciaSi ar daiSveba minh =25mm-ia. Tu 

matareblebis moZraobis siCqare 120 km/sT-s aRemateba, maSin maqsimalurad 

gacveTili Tvlis qimis minimaluri sisqe minh =28 mm-is tolia. 

Tvlis artaxis cveTis z  sidide gorvis saSualo wreze matareblebis 

moZraobis 120 km/sT da meti siCqaris SemTxvevaSi 5 mm-s ar unda 

aRematebodes. v < 120 km/sT siCqarebis SemTxvevaSi lokomotivebisa da 

samgzavro vagonebis TvlebisaTvis artaxis cveTis z  sidide 7 mm-a ar unda 

aRematebodes, xolo satvirTo vagonebis TvlebisaTvis – 9 mm-s (nax.1.2). 

saangariSo sibrtye gadis lokomotivis Tvlis qimis qveda wibodan 20 

mm-is manZilze vertikaluri mimarTulebiT, xolo vagonis Tvlis 

qimebisaTvis  18 mm manZilze. saangariSo sibrtyis zemoT vagonis Tvlebis 

qimebi gaganierebulia  =1 mm-iT. lokomotivis Tvlis qimebs amgvari 

gaganiereba ar gaaCniaT  =0. lokomotivis Tvlis qimis muSa waxnagi 

horizontisadmi daxrilia 70º-iT, xolo vagonisa - 60º-iT (nax.1.2). 
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nax.1.2. Tvlebis profilis ZiriTadi zomebi: 

a. – lokomotivis; b. – vagonis.  

 

RerZebis ganivi gadaadgileba xorcieldeba RerZebis yelisa da 

buqsebis sakisrebis sigrZeTa sxvaobis xarjze. buqsebis sakisris sigrZe 

ramdenadme naklebia RerZis yelis sigrZeze, amitom maT wiboebs Soris 

rCeba RreCo  , romelic saSualebas aZlevs RerZebs buqsebis sakisrebSi 

ganivad wacurdes. am RreCos wacurebis RreCo ewodeba (nax.1.1). wacurebis   

RreCos daniSnulebaa gaaadvilos moZravi Semadgenlobis ekipaJis mrudSi 

Cawera. wacurebis RreCo sapasporto sididea da mocemulia moZravi 

Semadgenlobis pasportSi.  

mravalRerZebian urikebs da orTqmavlis marbenali Tvlebis RerZebs 

tabikuri Camagreba gaaCniaT. tabikuri Camagreba saSualebas iZleva urika 

Semobrundes tabikis RerZis mimarT garkveuli kuTxiT. 

Tvlebi RerZze xistad aris dagebuli da RerZis yeli brunavs buqsis 

sakisarSi. es aucilebeli pirobaa, winaaRmdeg SemTxvevaSi RerZsa da Tvals 

Soris moTavsebuli sakisris damuSaveba daarRvevda Tvlis vertikalurobas 

RerZis mimarT, rac TavisTavad gamoiwvevda dagebis manZilis Semcirebas an 

gadidebas (nax.1.3).  

 

nax.1.3. RerZze Tvlebis paralelobis darRvevis SemTxveva 
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Tvlebis RerZze dagebis manZili T  ewodeba manZils Tvlebis Siga 

vertikalur waxnagebs Soris. roca matareblebis moZraobis siCqareebi 

120v  km/sT-ze, maSin 3

31440

T  mm, Tu 120v  km/sT-ze, maSin 1

11440T  mm. 

Tvlis gorvis zedapiri daxrilia horizontis mimarT 1:20. dadgenilia, 

rom aseT SemTxvevaSi vertikaluri datvirTvebis gadacema Tvlebidan 

relsebze xorcieldeba relsis vertikaluri simetriis RerZis gaswvriv; 

Tvlebi naklebad mgrZnobiareni arian liandagSi arsebuli usworobebis 

mimarT; moZravi Semadgenlobis wyvilTvali naklebad eqvemdebareba 

zigzagur moZraobas liandagis swor ubnebSi, ris gamoc mcirdeba ganivi 

horizontaluri Zalebis mniSvneloba da naklebad cvdeba relsebi; nakleb 

intensiuria liandagis moSla, Sesabamisad mcirdeba mimdinare movla-

Senaxvis samuSaoebis moculoba. Tvlis gorvis zedapiris 1:20 daxris dros, 

liandagSi relsebic 1:20 daxrilobiT magrdeba. relsebis daxra xis 

Spalebis SemTxvevaSi miiRweva qvedis muSa moednis 1:20 daxriT liandis 

Siga mimarTulebiT, xolo rkinabetonis SpalebSi relsis sayrdeni moednis 

daxriT. 

moZravi Semadgenlobis xisti bazis farglebSi ganapira RerZebs Sors 

paraleloba ar unda irRveodes. aqedan gamomdinare moZravi Semadgenlobis 

xisti baza 
0L  aris manZili or paralelurad Camagrebul RerZebs Soris, 

(nax.1.4).  

 

nax.1.4. xisti da mTliani bazebis ganlagebis sqema ekipaJebisaTvis:  

a) – orRerZiani; b) – samRerZiani; g) – oTxRerZiani. 
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moZravi Semadgenlobis mTliani baza ki aris L  manZili mis or 

ganapira RerZebs Soris (nax.1.4.g). xisti bazis or ganapira RerZebs Soris 

paraleloba rom dairRves adgili eqneboda (nax.1.5) gamosaxul 

mdgomareobas da Tvali relss acdeboda.  

 

nax.1.5. RerZebs Soris paralelobis darRvevis SemTxveva 

 

rac naklebia xisti bazis sigrZe miT ufro advildeba ekipaJis 

mrudebSi moZraoba anu Cawera. (nax.1.4)-ze gamosaxulia orRerZiani, 

samRerZiani da oTxRerZiani vagonebis RerZebis ganlagebis sqema, (nax.1.6)-ze 

elmaval ВЛ23, xolo (nax.1.7)-ze elmaval ВЛ10  RerZebis ganlagebis sqema. 

 

nax.1.6. elmaval ВЛ23-is RerZuli formula 

 

 

nax.1.7. elmaval ВЛ10-is RerZuli formula 
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1.3. sarelso liandis mowyoba swor ubnebSi, normebi da daSvebebi  

 

     saqarTvelos 1520 mm siganis rkinigzebis moqmedi teqnikuri 

eqspluataciis wesebis moTxovnaTa Sesabamisad liandagis swor ubnebSi da 

mrudebSi, romelTa radiusi R 350 metrze, liandis sigane 
0S =1520 mm. 

eqspluataciis pirobebSi dasaSvebia liandis gaganiereba +6 mm da 

Seviwroeba _4 mm. Tu matareblebis moZraobis siCqareebi naklebia 50 km/sT-

ze, maSin liandis gaganiereba SeiZleba daSvebuli iqnas +10 mm, xolo 

Seviwroeba _4 mm. 

     rkinabetonis Spalebis SemTxvevaSi, gancalkevebuli samagrebi 

uzrunvelyofen liandis siganis mudmivobas xangrZlivi drois 

ganmavlobaSi, da radganac liandagis gadakerva praqtikulad SeuZlebelia, 

amitom rkinabetonis Spalebis SemTxvevaSi liandis gaganiereba daiSveba +8 

mm-iT, xolo Seviwroeba _4 mm-iT. 

1970 wlamde rkinigzis swor ubnebSi da mrudebSi romelTa radiusi 

R 350 m, liandis sigane toli iyo 6

40 1524S  mm. 

liandagis swor ubnebSi orTave relsis Tavebi erT doneSi unda 

mdebareobdnen. dasaSvebia relsebis Tavebis doneTa Soris sxvaoba 6 mm-iT. 

moZravi Semadgenlobis savali nawilebis liandagSi Caweris 

gasaadvileblad, liandis sigane yovelTvis meti unda iyos wyvilTvalis 

siganeze. amitom Tu wyvilTvalis erT-erTi Tvlis qimi mibjenilia relsis 

muSa waxnagze, maSin meore Tvlis qimsa da relsis muSa waxnagebs Soris 

rCeba RreCo, romelic tolia, (nax.1.8)     

yqqS  000                          (1.1) 

xolo 

hTq 2200                               (2.2) 

sadac 0S – liandis normaluri siganea swor ubnebSi, 0S =1520 mm;  

0T  – wyvilTvalis dagebis normaluri manZili, 0T =1440 mm; 

h – Tvlis qimis sisqe; 

 – Tvlis qimis gaganiereba;  

0q –wyvilTvalis qimebis muSa waxnagebs Soris normaluri manZili, 

(wyvilTvalis sigane);   
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q –wyvilTvalis siganis Semcireba RerZze mosuli datvirTis gamo, 

q 2mm (nax.1.9); 

y –liandis gaganiereba datvirTvis gamo, rac gamowveulia 

relsebis drekadi gaRunviT, y (2–4)mm. 

 

nax.1.8. liandagis swor ubnebSi liandis siganis saangariSo sqema 

 

 

nax.1.9. Tvlis RerZze dagebis manZilis Semcireba datvirTvis Sedegad 

 

radganac (1.1) da (1.2) formulebSi SemavalNnormatul sidideebs 

gaaCniaT daSvebebi (cxrili 1.1), RreCos sidide Tvlis qimisa da relsis 
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muSa waxnagebs Soris SeiZleba sxvadasxva zomis aRmoCndes: normaluri 
0 , 

maqsimaluri 
max  da minimaluri min . 

yqqS  minmaxmax                         (1.3) 

yqqS  maxminmin                         (1.4) 

rogorc cxrili 1.1–dan Cans RreCos sidide sakmaod did farglebSi 

icvleba (5 39)-mm-m-de.  

cxrili 1.1.  

mo
Zr

ao
b
is

 
s
iC
qa
r
e,
 

km
/s
T
 

R
er

Ze
b
i 

liandis sigane 
S , mm 

Tvlebis RerZ-
ze dagebis man-

ZiliT , mm 
 

wyvilTvalis 
sigane q , mm 

RreCos sidide 
 , mm 

0S  minS  axnS  0T  minT  maxT  0q  minq  maxq  0  min  max  

120  
lok. 1520 1516 1526 1440 1437 1443 1506 1487 1509 14 7 39 

vag. 1520 1516 1526 1440 1437 1443 1508 1489 1511 12 5 37 

120  
lok. 1520 1516 1526 1440 1439 1441 1506 1495 1509 14 7 31 

vag. 1520 1516 1526 1440 1439 1441 1508 1497 1511 12 5 29 

 

marTalia RreCos arseboba aadvilebs moZravi Semadgenlobis 

liandagis mrude ubnebSi Caweras, magram amave dros RreCos sididezea 

damokidebuli: Tvlis qimis relsTan dajaxebis kuTxisa (nax.1.10) da relsze 

moqmedi horizontaluri Zalebis mniSvnelobebi, mrudSi Sesvlisas Tvlis 

qimis gare relsTan dajaxebis kuTxe, kalmis muSa waxnagTan dajaxebis 

kuTxe, kontaqturi Zabvebis sidideebi, relsis samsaxuris vada, liandagis 

movla-Senaxvis samuSaoebis moculoba da sxva. rac didia RreCos sidide, 

miT ufro metia zemoT CamoTvlili maxasiaTeblebis maCveneblebi da 

uaresdeba liandagis muSaobis pirobebi.  

 

nax.1.10. Tvlis qimis relsTan dajaxebis sqema 
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amitom yofili sabWoTa kavSiris rkinigzebze 10-12 wlis ganmavlobaSi, 

2000 km sigrZis Semcirebuli (1518 1520) mm siganis eqsperimentul ubanze 

tardeboda dakvirvebebi. eqsperimentulma dakvirvebebma da gaangariSebebma 

gviCvenes, rom 1518 1520 mm siganis liandis SemTxvevaSi, daSvebebiT +6 mm da 

-4 mm RreCos Semcirebis xarjze liandagis muSaobis mTeli rigi 

maxasiaTeblebi gacilebiT umjobesdeba: mcirdeba relsebze gverdiTi 

dawola 20 50%-is farglebSi; mcirdeba vagonebze moqmedi horizontaluri 

da vertikaluri aCqarebebis sidideebi; umjobesdeba moZraobis mdovruloba 

(swor ubnebSi zigzaguri moZraobis amplitudis gadidebis gamo); Runvis 

Zabvebis mniSvnelobebi relsebSi ar izrdeba; izrdeba liandagis zeda 

naSenisa da savali nawilebis samsaxuris vada; mcirdeba Sromisa da 

materialuri danaxarjebi liandagis movla-Senaxvaze. 

ekonomikuri gaangariSebebiT dadgenilia, rom liandis siganis 1524 mm-

dan 1520 mm-mde Semcireba saSualo tvirTdaZabulobis pirobebSi 

mniSvnelovan ekonomias iZleva. maRali tvirTdaZabulobis pirobebSi es 

maCvenebeli gacilebiT izrdeba. 

 

 

1.4. sarelso liandis gansazRvra mrude ubnebSi ekipaJis Caweris 

pirobiT 

 

1.4.1. zogadi cnobebi 

 

mcireradiusian mrudebSi liandis sigane meti aiReba, vidre swor 

ubnebSi. liandis siganis zrda mcireradiusian mrudebSi ganpirobebulia 

moZravi Semadgenlobis ekipaJebis moZraobis (Caweris) gasaadvileblad. 

liandis siganis dadgenisaTvis mcireradiusian mrudebSi 

xelmZRvaneloben Semdegi mosazrebebiT: 

 liandis sigane unda iyos optimaluri e.i. igi unda uzrunvelyofdes 

moZraobisadmi SesaZlo minimalur winaRobas. amasTan dakavSirebiT 

relsebisa da moZravi Semadgenlobis savali nawilebis ceTis 

minimumamde Semcirebas. liandis optimaluri sigane unda 

uzrunvelyofdes agreTve liandagis movla-Senaxvis normebis dacvas 
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xangrZlivi drois ganmavlobaSi, maSasadame SekeTebebs Soris 

intervalis gadidebas. 

 liandis sigane ar unda iyos minimalur dasaSveb sidideze naklebi, 

raTa adgili ar eqnes wyvilTvalis gaWeqvas (Casolvas) gare da Siga 

sarelso Zafebs Soris. 

sarelso liandis sigane mrud ubnebSi moZravi Semadgenlobis erTeuli 

ekipaJebis moZraobis anu Caweris pirobebis mixedviT dadgindeba. 

moZravi Semadgenlobis ekipaJebis mrudebSi Cawera damokidebulia maT 

geometriul, kinematikur da dinamikur maxasiaTeblebze. 

moZravi Semadgenlobis ekipaJis mrudebSi Caweris geometriuli 

maxasiaTeblebis gaTvaliswinebis SemTxvevaSi, liandis siganes gansazRvravs 

wyvilTvalis statikuri mdebareoba mrudSi, siCqaris gaTvaliswinebis 

gareSe. 

Caweris kinematikuri maxasiaTeblebi ki siCqareebis gaTvaliswinebiT 

mrudSi wyvilTvalis mdebareobis (ganlagebis) cvalebadobis aRricxvis 

saSualebas iZleva. 

Caweris dinamikuri maxasiaTeblebi iTvaliswinebs relsisa da Tvlis 

Zalismieri urTierTqmedebis faqtorebs. dinamikuri maxasiaTeblebis 

mixedviT liandis siganis mniSvnelobis Semowmeba SeiZleba mas Semdeg, 

roca liandis sigane dadgindeba Caweris geometriuli maxasiaTeblebis 

mixedviT.  

amgvarad liandis sigane mrudSi unda ganisazRvros ekipaJis 

geometriul-kinematikuri an dinamikuri maxasiaTeblebis safuZvelze. 

liandis siganis sidide mrudebSi bevrad aris damokidebuli iseT 

mniSvnelovan faqtorebze, rogorebicaa:  

 damatebiTi ganivi Zalebis gaTvaliswineba mrudebSi ekipaJis Caweris 

dros; 

 liandagis konstruqciuli gaformeba da zeda naSenis simZlavre;  

 moZravi Semadgenlobis savali nawilebis konstruqciuli 

Taviseburebani; 

 moZravi Semadgenlobis savali nawilebis geometriuli ganlageba 

mrudebSi; 

 relsisa da Tvlis Zalismieri urTierTqmedeba; 
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 relsebisa da moZravi Semadgenlobis savali nawilebis cveTis 

sididis gaTanabreba da Semcireba. 

 

 

 

1.4.2. liandis siganis gansazRvra mrudebSi ekipaJis Caweris geometriuli 

maxasiaTeblebis gaTvaliswinebiT 

 

mrudebSi ekipaJis geometriuli maxasiaTeblebiT Caweris SemTxvevaSi 

adgili SeiZleba hqondes wyvilTvalis Tavisufal, Casolil anu gaWeqil, 

iZulebiT da normalur-iZulebiT Caweras. 

Tavisufali Cawera ewodeba iseT Caweras, roca ekipaJis moZraobas 

mimarTavs gare sarelso Zafze mibjenili wina RerZisa da Siga sarelso 

Zafze mibjenili ukana RerZis Tvlebis qimebi, xolo wina RerZis Tvlis 

qimsa da Siga relsis muSa waxnags Soris, agreTve ukana RerZis Tvlis 

qimsa da gare relsis muSa waxnags Soris rCeba Tavisufali   RreCo, 

(nax.1.11). 

 

nax.1.11. ekipaJis mrudSi Tavisufali Caweris sqema 

 

Casolili anu gaWeqili Caweris dros ekipaJis xisti bazis pirveli da 

bolo RerZebis oTxive Tvlis qimebi mibjenilia, rogorc gare ise Siga 

relsebis muSa waxnagebze, (nax.1.12). 
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nax.1.12. ekipaJis mrudSi Casolili anu gaWeqili Caweris sqema 

 

 

iZulebiTi Cawera warmoadgens Casolili anu gaWeqili Caweris zRvrul 

mniSvnelobas, (nax.1.13). 

 

nax.1.13. ekipaJis mrudSi iZulebiTi Caweris sqema 

 

normalur-iZulebiT Caweris SemTxvevaSi liandis sigane mrudSi 2min  

sididiT metia, Casolili anu gaWeqili Caweris pirobiT gansazRvrul 

siganeze, e.i. 

2min gaWeq.norm.iZ SS                              (1.5) 
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lokomotivebisa da grZeli xisti bazis mqone ekipaJebisaTvis  liandis 

sigane mrudebSi unda dadgindes normalur-iZulebiT Caweris pirobiT. 

xolo masobrivi ekipaJebisaTvis – vagonebisaTvis Tavisufali Caweris 

pirobiT, radganac vagonebis RerZebis raodenoba matareblis RerZebis 

raodenobis 9596%-s Seadgens. 

liandis siganes, romelic ganisazRvreba normalur-iZulebiT Caweris 

pirobiT, liandis minimaluri dasaSvebi sigane ewodeba, xolo liandis 

siganes, romelic uzrunvelyofs vagonebis urikebis mrudebSi Tavisufal 

Caweras liandis optimaluri sigane ewodeba. liandis optimaluri sigane 

uzrunvelyofs moZraobisadmi minimalur winaRobas, relsebisa da moZravi 

Semadgenlobis savali nawilebis minimalur cveTas. 

liandis siganis saangariSo parametrebis gansazRvrisaTvis saWiroa 

dadgindes xisti bazis mobrunebis centris (polusis) mdebareoba. ekipaJis 

xisti bazis mobrunebis centri ewodeba misi geometriuli RerZisa da 

mrudis centridan geometriuli RerZis marTobulad gavlebuli radiusis 

gadakveTis wertils. 

prof. k.i.ceglinskis gamokvlevebis safuZvelze miRebulia, rom 

Tavisufali Caweris SemTxvevaSi orRerZiani (nax.1.11) da samRerZiani (nax.1.14),  

ekipaJebis xisti bazis mobrunebis polusi (C wertili) mdebareobs ukana 

RerZis gaswvriv, xolo oTxRerZiani ekipaJebisaTvis mesame da meoTxe 

RerZis SuaSi (nax.1.15).  

 

nax.1.14. samRerZiani ekipaJis mrudSi Tavisufali Caweris sqema 
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gaWeqili Caweris SemTxvevaSi ekipaJis mobrunebis polusi moTavsebulia 

xisti bazis Sua wertilSi (nax.1.12). 

iZulebiTi Caweris SemTxvevaSi ki ekipaJis mobrunebis polusi SeiZleba 

mdebareobdes nebismier wertilSi, xisti bazis Sua wertilidan ukana 

RerZamde (nax.1.12).  

 

nax.1.15. Tavisufali Caweris SemTxvevaSi  oTxRerZiani ekipaJis mrudSi 

sqema 

 

liandis sigane nebismieri ekipaJisaTvis geomertiuli Caweris 

nebismieri pirobebisaTvis ganisazRvreba formuliT 

4max  Sg ffqS                              (1.6) 

Tu davuSvebT, rom  

Sg fff 0                                 (1.7) 

maSin 

4max  0fqS                              (1.8) 

sadac S – liandis siganis minimaluri mniSvnelobaa Caweris gansaxilveli 

pirobebisaTvis; 

maxq  – wyvilTvalis maqsimaluri sigane; 

gf  – pirveli RerZis mimmarTveli Tvlis gare sarelso Zafis 

relsis muSa waxnagTan Sexebis wertilze gatarebuli qordis 

Sesabamisi CaRunvis isari; 
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Sf  – igive Siga sarelso ZafisaTvis; 

4 mm – liandis siganis Seviwroebis dasaSvebi norma. 

mrude sarelso Zafis CaRunvis isari ganisazRvreba formuliT 

rR
f

2

2
                                    (1.9) 

sadac  – manZilia ekipaJis mobrunebis centridan wina RerZis Tvlis qimis 

relsis muSa waxnagTan Sexebis wertilamde, (nax.1.15); 

rR – sarelso Zafis radiusi. 

manZili ekipaJis mobrunebis centridan Tvlis qimis relsis muSa 

waxnagTan Sexebis wertilamde tolia:  

gare sarelso ZafisaTvis 

111 bl                                    (1.10) 

Siga sarelso ZafisaTvis 

222 bl                                    (1.11) 

 

sadac 1l  da 2l – manZilebia xisti bazis mobrunebis centridan im RerZebis 

centrebamde, romlis Tvlebi exebian relsis muSa 

waxnagebs; 

1b  da 2b – manZilebia Tvlis brunvis centridan Tvlis qimis relsis 

muSa waxnagebTan Sexebis wertilebamde, (nax.1.15). 

R

lrtg
b


                                   (1.12) 

sadac r – Tvlis radiusia; 

 – Tvlis qimis horizontisadmi daxris kuTxe, lokomotivis 

TvlebisaTvis  700, vagonis TvlebisaTvis  600; 

R – wriuli mrudis radiusi: 

gare sarelso Zafis radiusi tolia  

201 SRR                               (1.13) 

Siga sarelso Zafis radiusi ki  

202 SRR                              (1.14) 

sadac 0S – liandis siganea swor ubnebSi. 
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1.4.3. liandis siganis gansazRvra mrudebSi orRerZiani ekipaJis Caweris 

pirobiT 

 

orRerZiani ekipaJis mrudSi Tavisufali Caweris piroba 

dakmayofilebulad SeiZleba CaiTvalos maSin, rodesac gaangariSebebis 

Sedegad miRebuli liandis sigane naklebi an toli aRmoCndeba mocemuli 

radiusisaTvis teqnikuri eqspluataciis wesebiT rekomendebul sidideze, 

e.i. 

TS  0S                                (1.15) 

 ganvsazRvroT liandis sigane mrudebSi orRerZiani ekipaJis 

Tavisufali Caweris pirobiT. am SemTxvevaSi ekipaJis xisti bazis 

mobrunebis centri C  mdebareobs ukana RerZis gaswvriv, (nax.1.16). 

 

nax.1.16. orRerZiani ekipaJis mrudSi mrudSi Tavisufali Caweris sqema 

 

maSin  

TS = 40max  fq                            (1.16) 

sadac 

Sg fff 0                                (1.17) 

radganac mocemul SemTxvevaSi Sf =0, amitom 

TS = 4max  gfq                             (1.18) 

xolo 

1
g

R
f

2

2
1                                (1.19) 

sadac 
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101 bL                                (1.20) 

201 SRR                              (1.21) 

1

0
1

R

rtgL
b


                                (1.22) 

sadac 0L – xisti bazis sigrZea. 

Tu aRmoCnda, rom TS  0S , maSin Tavisufali Caweris piroba ar 

kmayofildeba da saWiroa liandis sigane ganisazRvros mrudSi xisti bazis 

gaWeqili Caweris pirobiT. am SemTxvevaSi xisti bazis mobrunebis centri 

moTavsebulia xisti bazis SuaSi (nax.1.17).  

 

 

nax.1.17. orRerZiani ekipaJis mrudSi mrudSi Casolili anu gaWeqili 

Caweris sqema 

 

 liandagis sigane ganisazRvreba formuliT: 

gaWeqS 4max  Sg ffq                          (1.23)   

 
1

g
R

f
2

2
1                                 (1.24) 

2
S

R
f

2

2
2                                 (1.25) 

101 2 bL                                 (1.26) 

202 2 bL                                 (1.27) 

xolo 

1

0

1
2

R

rtg
L

b



                                 (1.28) 
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da  

2

0

2
2

R

rtg
L

b



                                 (1.29) 

 

 

1.4.4. liandis siganis gansazRvra mrudebSi samRerZiani ekipaJis Caweris 

pirobiT 

 

liandis sigane mrudebSi samRerZiani ekipaJebisaTvis ganisazRvreba 

gaWeqili an normalur-iZulebiTi Caweris pirobiT. am SemTxvevaSi 

gaTvaliswinebuli unda iqnes samRerZiani ekipaJebis Sua da ganapira 

RerZebis ganivi wacurebis RreCoebis sidideebi. samRerZiani ekipaJebis 

ganapira RerZebis wacurebis RreCoebi 1  erTi da igive sididisaa, xolo 

Sua RerZis RreCos 2 -s 1 -sagan gansxvavebuli mniSvneloba SeiZleba 

hqondes. 

 

a. liandis siganis gansazRvra mrudebSi samRerZiani ekipaJis gaWeqili 

Caweris pirobiT. 

 

wacurebis RreCoebis jamuri mniSvnelobis 21   , wriuli mrudis 

R  radiusisa da xisti bazis 0L  sigrZis mixedviT samRerZiani ekipaJebis 

mrudSi Caweris dros sam SemTxvevas SeiZleba hqondes adgili: 

1. roca wacurebis RreCo gamoyenebuli ar aris (nax.1.18); 

2. roca   gf , maSin gare relss SeiZleba ebjinebodes samive RerZis 

Tvlis qimebi (nax.1.19-a); 

3. roca   gf , maSin gare relss exeba mxolod ganapira RerZebis 

Tvlis qimebi (nax.1.19-b). 

pirvel SemTxvevaSi, roca ekipaJis ganivi wacurebis RreCo 

gamoyenebuli ar aris (an RerZebs ganivi wacurebis RreCoebi ar gaaCniaT), 

liandis sigane mrudebSi ganisazRvreba formuliT (nax.1.18): 

gaWeq.S = 4max  gfq                          (1.30) 

 22 01

2
1

SR
f





g                             (1.31) 
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101 2 bL                                (1.32) 

1

0

1
2

R

rtg
L

b



                               (1.33) 

 

nax.1.18. samRerZiani ekipaJis mrudSi gaWeqili Caweris sqema 

 

 

nax.1.19. samRerZiani ekipaJis RerZebis mrudSi gare relsis mimarT 

ganlagebis sqema 

 

umetes SemTxvevaSi samRerZiani xisti baza gaWeqili Caweris SemTxvevaSi 

mrudSi ganlagdeba nax.1.19-a-ze moyvanili sqemis mixedviT e.i. adgili aqvs 

meore SemTxvevas, roca   gf , rac imas niSnavs, rom RerZebis ganivi 

wacurebis RreCo mTlianad aris gamoyenebuli. maSin liandis sigane 

samRerZiani ekipaJis mrudSi gaWeqili Caweris pirobiT toli iqneba 

gaWeqS 4max  Sg ffq                          (1.34) 

1
g

R
f

2

2
1                                   (1.35)   
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101 2 bL                                  (1.36) 

1

0

1
2

R

rtg
L

b



                                  (1.37)    

2
S

R
f

2

2
2                                   (1.38)  

202 2 bL                                   (1.39) 

2

0

2
2

R

rtg
L

b



                                 (1.40) 

mesame SemTxvevaSi, roca   gf , Sua RerZis Tvlis qimi ejaxeba gare 

relsis muSa waxnags da misi ganivi wacurebis RreCo jer kidev mTlianad 

ar aris gamoyenebuli (nax.1.9-b). am SemTxvevaSi liandis sigane toli iqneba 

gaWeqS  4max gfq                          (1.41) 

1
g

R
f

2

2
1                                   (1.42)   

101 2 bL                                  (1.43) 

1

0

1
2

R

rtg
L

b



                                  (1.44) 

21                                    (1.45) 

 

RerZebis analogiuri ganlageba SesaZlebelia Siga sarelso Zafis 

mimarTac (nax.1.20) 

 

 

nax.1.20. samRerZiani ekipaJis RerZebis mrudSi Siga relsis mimarT 

ganlagebis sqema 
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umetes SemTxvevaSi gaWeqili Cawerisas samRerZiani ekipaJis xisti baza 

mrudSi ganlagdeba Semdegi sqemiT (nax.1.21).  

 

nax.1.21 gaWeqili Caweris SemTxvevaSi  samRerZiani ekipaJis RerZebis 

mrudSi ganlagebis sqema 

 

mrudSi ekipaJis RerZebis amgvari ganlagebis kriteriums warmoadgens 

Semdegi gamosaxuleba   Sf . maSin liandis sigane ganisazRvreba 

formuliT (1.23). im SemTxvevaSi roca   Sf , maSin liandis sigane 

ganisazRvreba formuliT (1.41). 

 

b. liandis siganis gansazRvra mrudebSi samRerZiani ekipaJis normalur-

iZulebiTi Caweris pirobiT. 

 

normalur-iZulebiTi Cawera ewodeba iseT Caweras, romlis drosac 

liandis norm.iZ.S  sigane tolia an metia gaWeqili Caweris pirobiT 

gansazRvrul liandis siganes damatebuli RreCos minimaluri siganis 

naxevari, e.i.  

norm.iZ.S  2mingaWeqS                          (1.46) 

sadac gaWeqS – liandis sigane mrudSi ekipaJis gaWeqili Caweris pirobiT; 

min – RreCos minimaluri sigane Tvlis qimsa da relsis muSa 

waxnagebs Soris. 

SevitanoT (1.34)-is mniSvneloba (1.46)-Si, maSin  

norm.iZ.S 42minmax  Sg ffq                   (1.47) 
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4.4.5. liandis siganis gansazRvra Caweris dinamikuri maxasiaTeblebis 

gaTvaliswinebiT 

 

liandis siganis gansazRvra Caweris dinamikuri maxasiaTeblebiT 

iTvaliswinebs moZravi Semadgenlobis liandagze Zalismieri zemoqmedebis 

dinamikur faqtorebs. 

am faqtorebis gaTvaliswinebiT liandis siganis gansazRvrisas 

mrudebSi saWiroa Semdegi amocanebis gadawyveta: 

 liandis saWiro siganis gansazRvra mrudebSi dadgenili siCqareebis 

realizaciisaTvis; 

 moZraobis dasaSvebi siCqareebis dadgena mrudebSi ekipaJis Caweris 

pirobiT. 

liandis siganis gansazRvris gaangariSeba mrudebSi ekipaJis Caweris 

dinamikuri maxasiaTeblebis gaTvaliswinebiT inJ. k.p. koroliovis meTodiT 

sam etapad sruldeba: 

 Caweris geometriuli maxasiaTeblebis gansazRvra; 

 Caweris gaangariSeba liandagis absoluturad xisti konstruqciis 

SemTxvevaSi; 

 Caweris gaangariSeba liandagis drekadi konstruqciis SemTxvevaSi. 

 

 

4.4.6. ekipaJis mrudSi Caweris geometriuli maxasiaTeblebis gansazRvra 

 

am SemTxvevaSi ekipaJi warmodgenilia sworxazovani monakveTis saxiT, 

romelic mis grZiv RerZs warmoadgens, xolo sarelso Zafebi 

warmodgenilia ori koncentrirebuli wris saxiT, maT Soris   RreCoTi.   

RreCos mniSvneloba SeiZleba ganisazRvros formuliT  

maxqS                                  (1.48) 

sadac S  – liandis siganea mrudebSi gaganierebis gaTvaliswinebiT; 

maxq – Tvlis qimebs Soris maqsimaluri manZili. 

gaangariSebebisaTvis saWiroa ekipaJis mrudSi ganlagebis zRvruli 

zomebis dadgena. praqtikulad mrudebSi ekipaJis ganlagebis Semdegi 

zRvruli sqemebi arseboben: 
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1. xisti bazis mimmarTveli wina RerZis Tvlis qimi ebjineba gare 

relsis muSa waxnags, xolo ukana mimmarTveli RerZis Tvlis qimi ki – 

Siga relsis muSa waxnags (nax.1.22). am SemTxvevaSi ukana RerZis Tvlis 

qimsa da gare relsis muSa waxnags Soris RreCo zRvry . aseT 

SemTxvevas xisti bazis iribi ganlageba ewodeba. 

2. xisti bazis pirveli da bolo RerZebis Tvlebis qimebi ebjineba gare 

relsis muSa waxnags. aseT SemTxvevaSi ukana Tvlisa da gare relsis 

muSa waxnagebs Soris RreCos zRvruli mniSvneloba 0zRvry  (nax.1.23). 

mrudSi ekipaJis amgvar ganlagebas xisti bazis qordaze ganlageba 

ewodeba. 

 

nax.1.22. mrudSi ekipaJis iribi ganlageba 

 

 

nax.1.23. ekipaJis mrudSi qordaze ganlagebis sqema, roca ukana 

mimmarTvel Tvalsa da gare relsis muSa waxnags Soris RreCo 0zRvry  

 

Tu xisti bazis mrudSi ganlagebisas ukana mimmarTveli RerZis Tvlis 

qimsa da gare relsis muSa waxnagebs Soris RreCos sidide icvleba 

farglebSi  zRvry0 , maSin xisti bazis RreCoTi ganlagebas aqvs adgili 

(nax.1.24). 
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nax.1.24. ekipaJis mrudSi „RreCoTi“ ganlagebis sqema, roca  zRvry0  

 

 

nax.1.25. koordinatTa sistemaSi mrudSi ekipaJis „RreCoTi“ ganlagebis 

sqema (II varianti) 

 

Cveulebrivad gaangariSeba iwyeba xisti bazis mrudSi iribi ganlagebis 

SemTxvevisaTvis. amgvari ganlagebisaTvis unda ganisazRvros zogierTi 

geometriuli maxasiaTeblebi (nax.1.25): 

 ekipaJis simZimis centris mdebareoba pirveli mimmarTveli RerZis 

mimarT; 

 manZili pirveli mimmarTveli RerZidan ekipaJis mobrunebis centramde 

(polusuri manZili); 

 manZilebi xisti bazis danarCeni RerZebidan mobrunebis centramde; 

 manZili ekipaJis Sua RerZis Tvlis qimsa da gare relsis muSa 

waxnagamde. 

aRniSnuli maxasiaTeblebi ganisazRvreba koordinatTa sistemaSi 

(nax.1.26)-is mixedviT. 



 28 

 

nax.1.26. koordinatTa sistemaSi mrudSi ekipaJis „RreCoTi“ ganlagebis 

sqema (III varianti) 

 

a. ekipaJis simZimis centris mdebareoba ganisazRvreba formuliT 

G

aP
c ii


2
                                    (1.49) 

sadac iP2  – RerZze mosuli datvirTvaa; 

ia  – manZili i -uri RerZidan im wertilamde, romlisTvisac unda 

ganisazRvros ekipaJis simZimis centris mdebareoba (nax.1.25); 

G  – ekipaJis wona. 

 

b.  manZili pirveli mimmarTveli RerZidan ekipaJis mobrunebis  

centramde tolia 

 

 
2

1

1

1

1







 n

n

L

L

Ryy
x

zRvr
                          (1.50) 

sadac zRvry  – manZilia ukana RerZis Tvlis qimisa da gare relsis muSa 

waxnagebs Soris; 

1y  – igive pirveli RerZisaTvis; 

1nL – manZili pirvel da bolo mimmarTvel RerZebs Soris; 

R  – wriuli mrudis radiusi. 

ekipaJis mrudSi iribi ganlagebis SemTxvevaSi 

2

1

1

1




 n

n

L

L

R
x


                            (1.51) 

R

LxL nn

2

2 111  
                          (1.52) 
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g. manZili ekipaJis mobrunebis centridan danarCen RerZebamde toli 

iqneba: 

ii Lxx  1                                (1.53) 

sadac 1x  – polusuri manZilia; 

iL – manZili pirveli mimmarTveli RerZidan im RerZamde, 

romlisTvisac ganisazRvreba ix .  

 

d. manZilebi Tvlis qimis muSa waxnagebidan gare relsis muSa waxnagebamde 

Sesabamisi RerZebisaTvis: 

R

x
yy

2

2
1

1                                  (1.54) 

 
R

Lx
yy

2

2

11
2


                              (1.55) 

.  .  .  .  .  .  .  . 

 
R

Lx
yy n

n
2

2

11 
                            (1.56) 

Cveulebrivad ekipaJis mrudSi iribi ganlagebis SemTxvevaSi cnobilia 

1y -is mniSvneloba, amitom (1.54) formulidan unda ganisazRvros 2y -is 

mniSvneloba, Semdeg ki manZilebi gare relsis muSa waxnagidan yvela 

RerZis Tvlis qimebis muSa waxnagebamde. 

 

 

1.4.7. ekipaJis mrudSi Caweris gaangariSeba absoluturad xisti 

konstruqciis liandagis SemTxvevaSi 

 

mrudSi ekipaJis ganlageba damokidebulia masze moqmedi Zalebis 

sidideze da mimarTulebaze. mrudSi moZraobisas ekipaJis RerZebis Tvlis 

qimebi ejaxeba gare relsis muSa waxnags, rac iwvevs mis Semobrunebas im 

Zalebis zemoqmedebiT, romlebic warmoiwmneba Tvlis qimisa da relsis 

kontaqtis wertilSi. 

Tvlebi da RerZebi, romlebic ganapirobebs ekipaJis Semobrunebas 

mimmarTveli Tvlebi an RerZebi ewodeba, xolo Zalebs, romlebic aRiZvreba 

mimmarTveli Tvlis qimebisa da relsis muSa waxnagebs Soris mimmarTveli 

Zalebi ewodeba (nax.1.27). 
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moZraobis pirobebSi, rogorc cnobilia Tvlis artaxebsa da relss 

Soris warmoiqmneba xaxunis Zala fPi . xaxunis Zala ewinaaRmdegeba ekipaJis 

Semobrunebas. es Zalebi mimarTulia ekipaJis mobrunebis polusidan 

Tvlebis relsTan Sexebis wertilebSi gatarebuli sxivis marTobulad 

(nax.1.27). 

 

nax.1.27. ekipaJis Tvlebsa da relsebs Soris aRZruli Zalebis 

ganlagebis sqema 

 

xaxunis Zalis ganivi iH  mdgeneli gamoiTvleba formuliT 

 21
2 2Sx

fxP
H

i

ii
i


                               (1.57) 

sadac iP  – Tvlebidan relsze gadacemuli datvirTvaa; 

f – Tvalsa da relss Soris xaxunis koeficienti, f =0,25; 

ix  – manZili ekipaJis mobrunebis centridan Sesabamis i -ur RerZamde; 

1S  – manZili relsebis vertikalur RerZebs Soris, 1S  1600 mm. 

xaxunis Zalis grZivi iV  mdgeneli gamoiTvleba formuliT 

 21
2

1

2

2

Sx

S
fP

V

i

i

i


                               (1.58) 

mrudSi moZraobisas ekipaJze moqmedebs agreTve centridanuli Zala 

gR

Gv

R

mv
I

22

                                 (1.59) 
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da ekipaJis wonis tangecialuri mdgeneli warmoqmnili gare relsis 

SemaRlebiT 

1S

Gh
T                                     (1.60) 

sadac G  – ekipaJis wonaa; 

h  – gare relsis SemaRlebis sidide. 

ucnobi mimmarTveli Zalebis sididis gansazRvra SeiZleba ekipaJze 

moqmedi yvela Zalis wonasworobis pirobiT (nax.1.28). ekipaJze, romelic 

warmodgenilia swori xazis monakveTis saxiT, moqmedeben ganivi iH , grZivi 

iV , centridanuli I  da tangencialuri T  Zalebi. 

 

nax.1.28. ekipaJze Zalebisa da momentebis modebis sqema 

 

xaxunis Zalis grZivi mdgeneli iV  warmoqmnis moments  iV
S

M
2

1 , 

romelic xels uSlis ekipaJis mobrunebas. wonasworobis pirobisaTvis 

yvela Zala davagegmiloT vertikalur RerZze, xolo momentebis jami 

aviRoT ekipaJis simZimis centris mimarT, relsis Tavis doneze, maSin 













   

  

02
2

02

1
iнiy

ii

V
S

MMM

TIYHY

                   (1.61) 

am sistemis amoxsniT SeiZleba ganisazRvros mimmarTveli Zalebis 

sidideebi. 

rogorc zemoT iyo aRniSnuli mrudSi ekipaJis ganlagebis sqema masze 

moqmed Zalebzea damokidebuli, gamsakuTrebiT ki centridanul I  da 

tangecialur T  Zalebze. amitom sistemis amoxsnis Semdeg analizi unda 

gaukeTdes miRebul Sedegebs da Semdeg gagrZeldes danarCeni 
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gaangariSebebi. magaliTad, Tu 0ny  iribi an qorduli Caweris SemTxvevaSi, 

an 0ny  RreCoTi Caweris pirobebSi, maSin adgili aqvs ekipaJis mrudSi 

ganlagebis ararealur sqemas mocemuli siCqareebisaTvis. amitom unda 

ganxilul iqnes Caweris sxva sqema moZraobis imave siCqarisaTvis an igive 

sqema moZraobis siCqaris sxva sididisaTvis. 

gaangariSebis gaadvilebis mizniT, mrudSi ekipaJis ganlagebis sqemis 

SesarCevad da misi Sesabamisi polusuri x  manZilis dasadgenad unda 

visargebloT nomogramebiT (nax.1.29 da nax.1.30). 

 

nax.1.29. x  manZilis da gauba  damokidebulebis nomograma samRerZiani 

ekipaJebisaTvis 

 

 

nax.1.30. x  manZilis da gauba  damokidebulebis nomograma orRerZiani 

ekipaJebisaTvis 
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ekipaJis liandagze zemoqmedebis SefasebisaTvis mniSvnelovania agreTve 

gverdiTi da CarCo Zalebis gavlena. 

gverdiTi Zala gvY  (nax.1.31) warmoadgens mimmarTveli Zalebisa da 

xaxunis Zalis ganivi mdgenelis algebrul jams aRebuls gansaxilveli 

TvalisaTvis 

iii HYY gv                              (1.62) 

 

 

nax.1.31. Tvalze gverdiTi Zalebis modebis sqema 

 

 

nax.1.32. Tvalze vertikaluri Zalebis gadanawilebis sqema 

 

CarCo Zala CY  - aris ekipaJis CarCodan wyvilTvalze gadacemuli 

datvirTva. CarCo Zalis mniSvneloba tolia mimmarTveli Zalisa da xaxunis 

Zalis ganivi mdgenelebis algebruli jamisa aRebuli orTave TvalisaTvis 

iii HYY 2C                              (1.63) 

CarCo Zala iwvevs sarelso Zafebze vertikaluri datvirTvebis 

gadanawilebas. vertikaluri datvirTvebis cvalebadoba relsebis mimarT 

tolia (nax.1.32) 

1S

rY
P C                                (1.64) 
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sadac r  – Tvlis radiusia. 

maSin vertikaluri datvirTva relsebze toli iqneba 

PPP  st                             (1.65) 

xaxunis Zalis ganivi iH  mdgenelis mniSvneloba, relsebze 

vertikaluri datvirTvebis gadanawilebis gaTvaliswinebiT tolia  

 
st

st

gadat
P

PPH
H


                          (1.66) 

 
st

st

gantv.
P

PPH
H


                          (1.67) 

xaxunis Zalis mniSvnelobis koreqtirebis Semdeg gverdiTi Zalebis 

mniSvnelobebi nebismieri RerZisaTvis gamoiTvleba formulebiT (cxrili 

1.2). 

cxrili 1.2 

Tvlebis mdgomareoba 

mobrunebis polusis mimarT 

TvlebisaTvis, romlebic moZraoben 

gare relsze Siga relsze 

mobrunebis polusis win 
iii HYY 2C  

g
gv iii HYY   

iii HYY 2C  

S
gv iii HYY   

mobrunebis polusis ukan 
iii HYY 2C  

g
gv iii HYY   

iii HYY 2C  

S
gv iii HYY   

 

gverdiTi Zalebis saboloo mniSvneloba miiReba dinamikurobis 

koeficientis gaTvaliswinebiT, romelic tolia: 

vk 1gv                              (1.68) 

CarCo Zalebis saboloo mniSvnelobac gamoiTvleba dinamikurobis 

koeficientis gaTvaliswinebiT. igi tolia: 

  vk 8,07,01 C                           (1.69) 

sadac v  – moZraobis siCqarea; 

  – koeficienti damokidebuli moZravi Semadgenlobis tipze da 

moZraobis siCqareze (cxrili 1.3). 
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cxrili 1.3 

moZravi Semadgenlobis tipi   koeficienti 

elmavali ВЛ801 0,003   0,004 

elmavali ВЛ41 0,005 

elmavali  ЧС2 0,004   0,005 

elmavali ЧС4 0,003   0,004 

eleqtromatareblebi  ЭР1,  ЭР11  ЭР22 0,003 

Tbomavali  ТЭП602 0,003   0,004 

Tbomavali  ТЭ73 0,004   0,005 

oTxRerZiani satvirTo vagonebi ЦНИИ-ХЗ-О urikebiT 0,003   0,0035 

oTxRerZiani satvirTo vagonebi УВЗ-9м urikebiT 0,003   0,0035 

samgzavro vagonebi КВЗ- ЦНИИ urikebiT 0,003 

SeniSvna: 1 – roca moZraobis siCqare v 40 km/sT; 2 – pirveli mniSvneloba, roca v 70 

km/sT, meore mniSvneloba, roca v 70 km/sT; 3 – buqsebSi drekadi misabjenebis arsebobisas: 

pirveli mniSvneloba, roca v 100 km/sT, meore mniSvneloba, roca v 100 km/sT. 

 

1.4.8. ekipaJis mrudSi Caweris gaangariSeba drekad liandagSi dinamikuri 

maxasiaTeblebiT  

mrudSi ekipaJis Cawerisas drekadi liandagis sarelso liandi 

gverdiTi Zalebis zemoqmedebis Sedegad ganierdeba, relsebis Tavebis 

liandis gareT drekadi gadaRunvis gamo. 

unda ganisazRvros relsebis Tavebis ganivi horizontaluri 

gadaadgileba 



gvgvYk
y                                   (1.70)    

sadac   – sarelso Zafis ganivi sixistis damaxasiaTebeli           

koeficienti (cxrili 1.4.). 

cxrili 1.4 

relsis tipi 
  koeficienti, kg/mm 

rkinabetonis Spalebi xis Spalebi 

65P  2000 1800 

50P  1800 1600 

43P  – 1200 
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relsis Tavebis ganivi gadaadgilebis sididis gansazRvris Semdeg unda 

dadgindes ekipaJis mimmarTveli RerZebis mrudSi ganlagebis sqema. xisti 

bazis axali mdebareobisaTvis unda ganisazRvros Caweris geometriuli da 

Zalovani maxasiaTeblebi zemoT aRwerili meTodebiT. Semdeg xelmeored 

unda ganisazRvros relsebis Tavebis ganivi gadaadgilebis sidideebi 

mimmarTveli RerZebis axali mdebareobisaTvis da Sedardes winaT miRebul 

sidideebs. Tu maT Soris gansxvaveba 5%-s aRemateba, gaangariSeba 

xelmeored unda Catardes. Semdgomi gaangariSebebi Catardeba analogiurad 

siCqareebis sxva mniSvnelobebisaTvis. 

miRebuli Sedegebi saWiroa relsebis Tavebis ganivi gadawevebis 

siCqareebTan damokidebulebis grafikebis asagebad (nax.1.33).  

 

nax.1.33. relsis Tavis gadaRunvis sididis moZraobis siCqaresTan 

damokidebulebis grafiki 

 

am grafikebis saSualebiT ganisazRvreba mrudebSi moZraobis 

maqsimaluri dasaSvebi siCqareebi, relsebis Tavebis ganivi gadawevis 

maqsimaluri dasaSvebi sididis mixedviT (cxrili 1.5). 

cxrili 1.5 

relsis tipi 
ganivi gadawevis dasaSvebi sidide, mm 

rkinabetonis Spalebi xis Spalebi 

65P  5,0 5,5 

50P  5,5 6,0 

43P  – 7,5 
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1.4.9. liandagze ekipaJidan gadacemuli ganivi Zalebis zemoqmedebis 

Sefaseba grafik-pasportebiT 

 

moZravi Semadgenlobis ekipaJis mrudSi Cawerisas liandagze 

gadacemuli ganivi Zalebis sididis gansazRvra SesaZlebelia prof. 

o.erSkovis mier Sedgenili grafik-pasportebis saSualebiT. 

grafik-pasportebis gamoyeneba, xSir SemTxvevaSi, mniScnelovnad 

amcirebs gamoTvlebis moculobas. 

grafik-pasportebs uwodeben ganivi (mimmarTveli, gverdiTi da CarCo) 

Zalebis da polusuri manZilebis damokidebulebas gaubaTilebel 

aCqarebasTan. gaubaTilebeli ganivi aCqareba gaub.a  warmoadgens 

centridanuli da gare relsis SemaRlebis Sedegad warmoqmnil 

centriskenuli aCqarebebis sxvaobas. igi ganisazRvreba formuliT 

gaub.a
1

2

2

6,3 S

h
g

R

v



                             (1.72) 

sadac v  – moZraobis siCqarea, km/sT; 

R  – wriuli mrudis radiusi, m; 

g  – simZimis Zalis aCqareba, m/wm2; 

h  – gare relsis SemaRleba, mm; 

1S  – relsebis RerZebs Soris manZili, mm; 

3,6 – ganzomilebis dayvanis koeficienti gaub.a -is m/wm2-Si misaRebad. 

mrudSi moZrav ekipaJze moqmedebs ZalTa rTuli sivrcobrivi sistema. 

gaangariSebebSi daSvebulia rigi gamartivebebi. miRebulia, rom ekipaJze 

moqmedi yvela Zala modebulia relsis Tavze gamaval sibrtyeze da rom 

ekipaJi moZraobs damyarebuli siCqariT geometriulad swor wriul mrudSi, 

gare relsis Tanabari SemaRlebiT. 

davweroT ekipaJze moqmedi yvela Zalebis proeqciis jami vertikalur 

RerZze da yvela Zalebis momentebis jami mobrunebis centris mimarT 

(nax.1.34): 
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nax.1.34. orRerZian ekipaJze ZalTa sistemis modebis sqema 

 

   



















10211
0

21

2121

2
2

22

xLYxY
L

xFddPf

YYFHH

gaub

gaub

         (1.73) 

sadac gaubF – gaubaTilebeli ganivi Zalaa, modebuli ekipaJis simZimis 

centrSi; 

P – Tvlidan relsze gadacemuli datvirTva; 

f – Tvlis relsze wacurebis xaxunis koeficienti, f =0,25; 

0L – ekipaJis xisti baza; 

1H  da 2H – xaxunis Zalis ganivi mdgeneli, modebuli Sesabamisad 

pirveli da meore RerZis mimarT; 

1d  da 2d – manZili mobrunebis centridan Sesabamisad pirveli da 

meore RerZis Tvlebis relsTan kontaqtis wertilamde, 

 2

1
2
11 2Sxd  ;    2

1

2

012 22 SLxd  . 

 212 ddPf   sidide warmoadgens xaxunis Zalebis moments, romelic 

yovelTvis mimarTulia Semobrunebis sawinaaRmdego mxares. 

(1.73) sistemis meore gantolebaSi ucnobia mimmarTveli 1Y , 2Y  Zalebisa 

da polusuri 1x  manZilis sidideebi. 

mrudSi ekipaJi, masze moqmed ZalebTan damokidebulebiT, SeiZleba 

ganlagdes sxvadasxva mdgomareobaSi. Tu ekipaJis moZraobas mimarTavs gare 

relsTan kontaqtiT, mxolod pirveli RerZi (Tavisufali Cawera), maSin 2Y =0 

da ucnobi rCeba 1Y  da 1x . Tu moZraobas mimarTulebas aZlevs, ekipaJis 



 39 

pirveli da meore RerZi (iZulebiTi Cawera), maSin 2Y 0  da ucnobi rCeba 1Y  

da 2Y , xolo polusuri 1x  manZili cnobilia. polusuri  manZili 1x minx , 

Tu moZraobas mimarTulebas aZlevs pirveli RerZis Tvali gare relsis 

meSveobiT da 1x maxx , Tu moZraobis mimarTulebas gansazRvravs orive 

RerZis Tvlebi, orTave sarelso Zafis meSveobiT. minx  da maxx  sidideebi 

ganisazRvreba formulebiT: 

minx
 

0

120

2 L

RL  
                            (1.74) 

maxx
 

0

1200

2 L

RL  
                        (1.75) 

sadac 0L – manZilia mimmarTvel RerZebs Soris, Cvens SemTxvevaSi igivea, rac 

ekipaJis xisti bazis sigrZe; 

0 – RreCo Tvlis qimsa da relsis muSa waxnags Soris; 

1  da 2 – Sesabamisad pirveli da meore RerZis wacurebis RreCos 

sidide; 

R  – wriuli mrudis radiusi, m. 

cnobilia ra polusuri manZilis sidideebi, gantolebaTa (1.73) sistemis 

saSualebiT ganisazRvreba xaxunis Zala da misi momenti. amis Semdeg (1.72) 

formulidan ganisazRvreba gaubaTilebeli ganivi aCqareba, xolo xaxunis 

gaubaTilebeli ganivi Zala toli iqneba: 

gaubgaub a
g

G
F                               (1.76) 

sadac G  – ekipaJis wonaa. 

gantolebaTa (1.73) sistemaSi yvela cnobili sidideebis Setanis Semdeg, 

advilad ganisazRvreba 1Y  da 2Y  Zalebis sidideebi.  

gacilebiT rTulia amocanis amoxsna, rodesac ekipaJis moZraobis 

mimarTulebas gansazRvravs mxolod erTi RerZi da polusuri manZilis 

sididec ucnobia. aseT SemTxvevaSi gantolebaTa (1.73) sistema grafo-

analizuri meTodiT amoixsneba. uSveben polusuri  manZilis sxvadasxva 

mniSvnelobebs minx  1x maxx  farglebSi. gantolebaTa (1.73) sistemis 

saSualebiT ganisazRvreba mimmarTveli 1Y  da xaxunis gaubaTilebeli ganivi 

gaubF  Zalebi. gaangariSebis Sedegebi daitaneba grafikze, romlis abscisTa 

RerZze gadazomilia polusuri manZilebi 1x , xolo ordinatTa RerZze – 
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Zalebi 1Y  da gaubF . aseTi grafiki oTxRerZiani satvirTo vagonisaTvis, 

ЦНИИ-ХЗ-О urikebiT naCvenebia nax.1.35-ze. 

 

nax.1.35. ЦНИИ-ХЗ-О urikaze moqmed ZalTa grafiki 

 

 ekipaJis moZraobis konkretuli pirobebisaTvis (mrudis radiusi, 

moZraobis siCqare, gare relsis SemaRlebis sidide), (1.72) formulis 

saSualebiT gansazRvraven gaubaTilebeli aCqarebis mniSvnelobas, xolo 

(1.76) formulis saSualebiT gansazRvraven gaubaTilebeli ganivi gaubF  

Zalis sidides. Semdeg grafikis (nax.1.35) saSualebiT SeiZleba ganisazRvros 

gaubF  Zalis polusuri 1x  manZilis mniSvneloba. cnobilia, ra 1x -is sidide 

amave grafikidan ganisazRvreba mimmarTveli 1Y  Zalis mniSvneloba, ris 

Semdeg gamoiTvleba gverdiTi gvY  da CarCo CY  Zalebis sidideebi. 

gaubaTilebeli gaub.a  aCqarebis sxvadasxva mniSvnelobis gamosaTvlelad 

gaangariSebebis seriis Catarebis Semdeg, ganisazRvreba polusuri 

manZilebis, mimmarTveli, ganivi da CarCo Zalebis Sesabamisi mniSvnelobebi. 

miRebuli monacemebis safuZvelze aigeba mrudSi ekipaJis liandagze ganivi 

zemoqmedebis grafiki-pasporti. nax.4.36-ze naCvenebia mrudSi ЦНИИ-ХЗ-О 

urikebiani oTxRerZiani satvirTo vagonis liandagze zemoqmedebis grafiki-

pasporti. 
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nax.1.36. oTxRerZiani  ЦНИИ-ХЗ-О urikebiani vagonis liandagze ganivi 

zemoqmedebis grafiki-pasporti 

 

amJamad agebulia yvela ZiriTadi tipis ekipaJebis grafik-pasportebi, 

romelTa analizi gviCvenebs, rom ganivi Zalebi gaubaTilebeli  aCqarebis 

sididesTan xazobriv damokidebulebaSia. am damokidebulebebis mixedviT 

Sedgenilia cxrili 1.6. 

grafik-pasportebis gamoyenebiT, SeiZleba dadgindes mrudSi ekipaJis 

dadgenili siCqariT moZraobis SesaZlebloba da liandis sigane 

Tavisufali Caweris pirobiT. 

cnobilia ra moZraobis siCqare, mrudis radiusi da gare relsis 

SemaRleba, (1.72) formuliT ganisazRvreba gaub.a  mniSvneloba da grafik-

pasportebidan amoiReba gaub.a  Sesabamisi gverdiTi gvY  Zalis da polusuri ix  

manZilis sidideebi. gvY  Zalis grafikuli mniSvnelobis gamravlebiT 

dinamikurobis gvk  koeficientze (1.71) formulis mixedviT, miiReba gverdiTi 

dinamikuri din
gvY  Zalis maqsimaluri mniSvneloba. din

gvY  Zalis mniSvnelobas 

adareben dasaSveb  gvY =10t. mniSvnelobas. Tu gaangariSebis Sedegad 
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miRebuli Zala din
gvY  10t, maSin ekipaJis moZraoba liandagSi 50P  da ufro 

mZime tipis relsebiT, dasaSvebia. 

polusuri ix  manZilis gansazRvris Semdeg dadgindeba relsis muSa 

waxnagsa da Tvlis qims Soris minimaluri Tavisufali 0  RreCos sidide. 

amisaTvis (1.75) gantolebaSi maxx -is nacvlad Seitaneba ix -is mniSvneloba da 

ganisazRvreba 0 . 

liandis sigane Tavisufali Caweris pirobiT ganisazRvreba formuliT: 

TS = 40max q                               (1.77) 



 43 

 cxrili 1.6  

mimmarTveli, gverdiTi da CarCo Zalebis saangariSo formulebi  

ekipaJis tipi 

manZili 
urikis 
ganapira 
RerZebs 
Soris, m 

Tvalze 
mosuli da-
tvirTva, kg 

Zaris urikas-
Tan kavSiris 
dempfiruli 

momenti 
0m , 

kgm 

ganivi Zalebis saangariSo  
formulebi1 

mimmarTveli Y 
gverdiTi2 

(Y-H1) 
CarCo YC 

1 2 3 4 5 6 7 

oTxRerZiani satvirTo vagoni ЦНИИ-ХЗ-0  urikebiT 1,85 10500 
390 
1300 

7870+2500 g.aa  

8200+2500 g.aa  

5050+2450 g.aa  

5400+2500 g.aa  

2800+2600 g.aa  

3150+2600 g.aa  

eqvsRerZiani  
satvirTo va-
goni samRer-
Ziani urike-
biT 

Sua RerZis wacurebis RreCos 
gareSe 

3,50 10700 
390 
1300 

9850+2900 g.aa  

10120+2900 g.aa  

6500+2800 g.aa  

6700+2800 g.aa  

4600+3100 g.aa  

4800+3100 g.aa  

Sua RerZis wacurebis RreCoTi 
(УВЗ-9м) 

3,50 10700 
390 
1300 

7170+3500 g.aa  

7430+3500 g.aa  

4300+3000 g.aa  

4500+3000 g.aa  

1950+3500 g.aa  

2200+3500 g.aa  

samgzavro vagoni ЦМВ urikebiT 2,70 8100 900 5490+1950 g.aa  3400+1750 g.aa  1600+1950 g.aa  

samgzavro vagoni КВЗ-ЦНИИ urikebiT 2,40 7100 2000 5540+1700 g.aa  3650+1450 g.aa  2100+1700 g.aa  

elmavali 
ВЛ80 

Seuwyvilebeli urikebiT3  3,00 11500 2780 8150+2500 g.aa  5100+2250 g.aa  2500+2500 g.aa  

Sewyvilebeli urikebiT3 R=1000 m. 3,00 11500 2780 6250+2100 g.aa  3400+2000 g.aa  750+2200 g.aa  

elmavali ВЛ60 (Sua RerZis wacurebis  
RreCoTi), R =1000m 

4,60 11500 3450 7900+2800 g.aa  4800+2600 g.aa  2200+2800 g.aa  

Tbomavali ТЭП60(Sua RerZis wacurebis RreCoTi), 
R =1000 m. 

4,60 10500 4560 6800+3500 g.aa  4250+3500 g.aa  1700+3500 g.aa  

Tbomavali ТЭ7 (RerZebi wacurebis RreCos gareSe) 4,20 10500 4500 10500+3500 g.aa  7950+3500 g.aa  5200+3500 g.aa  

eleqtromatarebeli ЭP22  2,75 10813 3770 8700+2400 g.aa  5800+2200 g.aa  3500+2400 g.aa  

eleqtromatarebeli ЭP1 2,42 9050 1210 6700+2100 g.aa  4300+1900 g.aa  2350+2000 g.aa  

SeniSvnebi: 1 - formulebi miRebulia Tvlis qimsa da relss Soris xaxunis koeficientisaTvis xax =0,25; formulebis gamoyenebis sfero icvleba 

g.aa =0,5 – 1,0 m/wm2 farglebSi; 
2 - gverdiTi Zalebi gansazRvrulia CarCo Zalebisagan gadatvirTvis gaTvaliswinebiT;  
3 - lokomotivebisaTvis Sewyvilebuli urikebiT formulebi misaRebia mrudis saSualo radiusisaTvis 1000 metri (750 metridan 1250 
metramde); Seuwyvilebeli urikebis SemTxvevaSi formulebi ar aris damokidebuli mrudis radiusis sidideze; 



1.4.10. ekipaJebis liandagSi Caweris gaangariSebis Taviseburebebi 

matarebelze grZivi Zalebis zemoqmedebis gaTvaliswinebiT 

 

miRebuli meTodikis Tanaxmad liandis sigane ganisazRvreba erTeuli 

ekipaJebis liandagSi Caweris pirobiT. magram es ekipaJebi liandagSi 

moZraoben matareblebis SemadgenlobaSi, romelzedac moqmedebs grZivi 

gamWimavi da mkumSavi Zalebi, romlebsac SeuZliaT mniSvnelovnad Secvalon 

ekipaJebis ganlagebis mdgomareoba. grZivi Zalebis zemoqmedebiT icvleba 

agreTve ekipaJebis liandagze ganivi zemoqmedebis xarisxi, gansakuTrebiT ki 

mcireradiusian mrudebSi. 

matareblis grZivi dinamikisa da am dros aRZruli Zalebis 

safuZvlianad Seswavlam aCvena, rom matareblebze moqmedi grZivi Zalebis 

sidideebi damokidebulia mraval faqtorze, rogorebicaa: matareblebis 

siCqare da marTvis reJimi, tvirTebis saxeoba da datvirTvis xarisxi, 

liandagis profili da sxva. 

Caweris pirobebis gaangariSebisas miRebulia, rom matarebeli moZraobs 

damyarebuli reJimiT, romlis drosac grZivi Zalebis maqsimaluri 

mniSvneloba wevis an rekuperaciuli damuxruWebis reJimSi aRiniSneba 

lokomotivsa da pirvel vagons Soris. wevis reJimSi gamWimavi Zalis 

maqsimaluri mniSvneloba sxvadasxca pirobebSi 3  38 tonamde icvleba. 

damuxruWebis reJimSi, gansakuTrebiT rekuperaciuli damuxruWebisas ki, 

matareblis TavSi grZivi mkumSavi Zalis sidide 15  90 tonamde icvleba. 

wevis reJimSi  grZivi N  Zalis ganivi damatY  mdgeneli cdilobs vagonis 

masa gadaadgilos mrudis SigniT. ganivi Zalis sidide, romelic moqmedebs 

ekipaJis avtogadabmulobaze tolia (nax.1.37)  

 

nax.1.37. vagonis avtogadabmulobaze ganivi Zalebis modebis sqema 
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damatY sinN                           (1.78) 

R

Lavt.
sin                             (1.79) 

sadac N – wevis Zalaa; 

avt.L – avtogadabmulobis RerZebs Soris manZili; 

R – wriuli mrudis radiusi. 

 

nax.1.38. Semadgenlobaze wevis Zalis modebis epiura 

 

wevis Zala, romelic moqmedebs vagonze tolia (nax.1.38) 

mat

bolo

L

L
NN max                         (1.80) 

sadac maxN – Zalis maqsimaluri mniSvnelobaa lokomotivsa da pirvel 

vagons Soris; 

boloL – matareblis bolo nawilis sigrZe, aRebuli kveTis mimarT; 

matL – matareblis sigrZe. 

vagonis sayrdeni mowyobilobebis meSveobiT damatY  Zala Zaras gadaecema.  

damatY  Zalis zemoqmedebiT vagonis urikis ukana RerZebi gadaadgildeba 

Siga relsisaken. maTi polusuri manZili izrdeba da RerZebis zemoqmedebis 

xarisxi gare relsis mimarT ramdenadme mcirdeba. 

damuxruWebis Sedegad SekumSul matarebelSi vagonebis 

urTierTganlagebis sqema SeiZleba sxvadasxvanairi iyos (nax.1.39). 

pirveli variantis (nax.1.39-a) Tavisebureba imaSi mdgomareobs, rom 

vagonis boloebSi modebuli grZivi Zalis ganivi mdgeneli mimarTulia 

sxvadasxva mxares da cdiloben Semoabrunon vagoni vertikaluri RerZis 
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mimarT. amasTan vagonis erTi urikis ganivi zemoqmedebis xarisxi liandagze 

izrdeba, xolo polusuri manZili mcirdeba.  

 

nax.1.39. moZravi Semadgenlobis vagonebis mrudebSi ganlagebis sqemebi 

 

meore urikis liandagze ganivi zemoqmedebis xarisxi mcirdeba da igi 

liandagSi iWers iseT mdgomareobas, romelic maqsimalur polusur 

manZils Seesabameba. 

vagonebis mrudSi ganlagebis meore variantis dros (nax.1.39-b) grZivi 

Zalebis ganivi mdgenelebi mimarTulia erT mxares da iwvevs ekipaJis 

liandagze ganivi zemoqmedebis zrdas da orTave urikaze polusuri 

manZilis Semcirebas. 

urikebis liandagze ganivi zemoqmedebis absoluturi mniSvneloba 

meore variantis dros naklebia vidre pirveli variantis SemTxvevaSi. 

grZivi Zalebis zemoqmedebiT aRZruli ganivi Zalebis mniSvnelobebi, 

gadacemuli urikis tabikebze ganisazRvreba formuliT 

damatY
R

mL
NL

m

L

L

N 




















avt

tab

1

2
1

2

4
                  (1.81) 

sadac N – vagonze moqmedi grZivi Zalaa, ugulvelyofilia, ra vagonis 

moZraobis winaRoba, miRebulia, rom N  Zala Tanabaria 

matareblis kveTSi, vagonis marjvena da marcxena mxares; 

tabL – urikebis tabikebs Soris manZili; 

2 avt.L – avtogadabmulobis RerZebs Soris manZili; 
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12L – avtogadabmulobis misabjen filebs Soris manZili; 

m – avtogadabmulobis sigrZe, m =1 m; 

m – mSTanTqavi aparatis SekumSvis sidide. roca mrudis radiusi 

150100 R m, maSin m =0; 

 – Zaris saqusle kveTis waZvra liandagis RerZis mimarT; 

R – wriuli mrudis radiusi. 

viciT, ra damatebiTi damatY  Zalis mniSvneloba matareblis moZraobis 

yvela reJimisaTvis, SeiZleba CavataroT matareblis SemadgenlobaSi 

Semavali ekipaJebis liandagSi Caweris praqtikuli gaangariSebebi. 

amisaTvis ganvsazRvroT damatebiTi damatY  Zalis Sesabamisi fiqtiuri 

damatebiTi aCqareba 

Zar

damat

fiq.
Q

gY 
                                (1.82) 

sadac ZarQ – ekipaJis Zaris wonaa; 

g – simZimis Zalis aCqareba. 

vsargeblobT ra grafik-pasportebiT (nax.1.36), viRebT fiqsaang.   -is 

Sesabamis 1Y  da 1x  mniSvnelobebs. aseve vsazRvravT gvY  da CY  gverdiT 

Zalebs formulebis (1.62) da (1.63) daxmarebiT.  

ganivi Zalebis sididis gansazRvrisaTvis SeiZleba visargebloT 

cxrilis 1.6 monacemebiT. 

 

 

1.5. liandis siganis normebi da daSvebebi mrude ubnebSi 

 

1.5.1.  liandis siganis normebis da daSvebebis Camoyalibebis mokle 

istoria da ZiriTadi kriteriumebi 

 

saqarTvelos rkinigzebis liandis siganis normebi dadgenili iyo ru-

seTis rkinigzebis normebis mixedviT: 1524 mm (5 futi), romelic miRebuli 

iyo moskov-peterburgis rkinigzisaTvis mecxramete saukunis ormocian wle-

bSi. liandis siganis norma 1524oS mm, SenarCunebul iqna 1970 wlamde. 

meoce saukunis ormocdaaTiani wlebidan 1970 wlamde, yofili sabWoTa kav-

Siris rkinigzebze mimdinareobda cdebi swor ubnebSi liandis siganis 
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Semcirebis aucileblobis TvalsazrisiT. liandis siganis Semcirebis 

aucilebloba warmoiSva matareblebis moZraobis siCqareebis zrdasTan 

dakavSirebiT, im mosazrebiT, rom Semcirebuliyo moZravi Semadgenlobis 

mimoqanebiTi moZraobis amplituda. mimoqanebiTi moZraobis amplituda 

damokidebulia   RreCos sidideze relsis muSa waxnagsa da Tvlis qims 

Soris. am da sxva mosazrebiT 1970 wlidan, rkinigzebis teqnikuri 

eqspluataciis wesebis moTxovniT dadgenil iqna liandis siganis axali 

normebi da daSvebebi.  

liandis siganis normebze da daSvebebze didad aris damokidebuli 

agreTve moZraobis usafrTxoeba, liandagis movla-Senaxvis, SekeTebebis 

samuSaoebis moculoba da Rirebuleba. 

liandis siganis, wyvilTvalis zomebisa da daSvebebis erToblioba 

gansazRvravs RreCos sidides relsis muSa waxnagsa da Tvlis qims Soris. 

RreCos ararsebobisas, an misi minimaluri mniSvnelobis dros izrdeba moZ-

raobisadmi winaRoba, relsebisa da Tvlebis artaxebis cveTa, warmoiqmneba 

Tvlis qimis relsis Tavze acocebis saSiSroeba. amave dros RreCos maqsi-

maluri mniSvnelobisas, Tvlis gorvis zoli relsis Tavze mcirdeba da 

gadainacvlebs relsis muSa wibosaken, rac mkveTrad amcirebs matarebelTa 

moZraobis usafrTxoebis xarisxs da zrdis wyvilTvalis Cavardnis 

albaTobas. RreCos sididis zrdasTan erTad matulobs ekipaJis ganivi 

gaqanebisa da relsTan Tvlis qimis mijaxebis kinetikuri energia, mcirdeba 

Tvlisa da relsis sakontaqto farTobi da vertikaluri datvirTvebis 

eqscentruli modebis Sedegad mkveTrad izrdeba kontaqturi Zabvebis 

mniSvnelobebi, rac dakavSirebulia relsebisa da moZravi Semadgenlobis 

savali nawilebis gaZlierebul cveTasTan, gansakuTrebiT mcireradiusian 

mrudebSi. 

RreCos sidide kidev ufro izrdeba dinamikuri datvirTvis momentSi, 

relsebis drekadi gadaRunvis (liandis gareTa mxares) da wyvilTvalis 

RerZebis gaRunvis gamo. relsebis drekadi gadaRunvis Sedegad liandis 

sigane 2-4 mm-iT izrdeba, xolo datviTuli moZravi Semadgenlobis RerZebis 

gaRunvis Sedegad wyvilTvalis sigane viwrovdeba 2 mm-iT.  

metad mniSvnelovania, rom RreCos sidide liandagis mTel sigrZeze 

mkveTrad ar icvlebodes. saerTod RreCos sididis cvalebadoba iwvevs 

datvirTvebisa da am datvirTvebisagan aRZruli Zabvebis sidideTa 



 49 

cvalebadobas, rac liandags araTanabar mdgomareobaSi ayenebs. RreCos 

sididis mkveTri cvalebadoba iwvevs uecari (myisieri) biZgebis warmoSobas 

da masTan dakavSirebuli ganivi Zalebis zrdas.  

 

 

nax.1.40 wyvilTvalis SesaZlo mdebareoba liandagSi 1574 mm liandis 

siganisas (uwyveti xazi) da 1550 mm liandis siganisas (wyvetili xazi) 

 

rogorc ukve aRniSnuli iyo, metismetad didi sididis RreCo qmnis 

wyvilTvalis liandis SigniT Cavardnis saSiSroebas. Teoriulad maqsima-

luri SesaZlo liandis sigane, romlis drosac moxdeba wyvilTvalis Cav-

ardna, SeiZleba GganisazRvros nax.1.40-ze moyvanili sqemis mixedviT, roca 

Tvlis artaxis 6 mm-ani nazolis sawyisi emTxveva relsis Tavis 13 mm radi-

usiT Semomrgvalebis sawyis wertils, e.i. 

maxS = minh +   + minT + h Tvl – 6 – 13               (1.83) 

sadac minh = 25 mm,  Tvlis qimis minimaluri sisqea; 

  = 1 mm, vagonis Tvlis qimis gaganiereba; 

minT = 1437 mm, Tvlebis RerZze dagebis minimaluri manZili; 

h Tvl =130 mm, vagonis Tvlis artaxis mTliani sisqe; 

6 mm -  artaxis nazolis sigane; 

13 mm - horizontaluri manZili nazolis bolodan relsis wibomde. 

maSin 

maxS = 25 + 1 + 1437 + 130 – 6 – 13 = 1574 mm            (1.84) 

praqtikulad damtkicebulia, rom wyvilTvalis Cavardnis saSiSroeba, 

liandis siganis gacilebiT naklebi mniSvnelobisas dgeba. Tu Tvali 

relsis zedapirze goravs 1/7 daxrili sibrtyiT wyvilTvali maSinve ar 

vardeba, magram ramodenime brunis gakeTebis Semdeg mas SeuZlia relsebis 

drekadad ganbjena da SeiZleba Cavardes liandis SigniT, gansakuTrebiT 



 50 

maSin, rodesac am moments emTxveva mniSvnelovani sididis ganivi biZgebis 

warmoSoba. amitom praqtikuli TvalsazrisiT liandis saxifaTo siganed 

iTvleba iseTi sigane, rodesac Tvlis artaxis 1/7-dan 1/20-Tan gardamavali 

wertili dgeba, relsis Tavis 13 mm radiusiT momrgvalebis sawyisSi. am 

SemTxvevaSi liandis sigane tolia 1574 – 24 = 1550 mm (nax.1.40. wyvetili xa-

zi). Tu mxedvelobaSi miviRebT liandis gaganierebas relsebis drekadi 

ganbjenisa da RerZebis gaRunvis gamo, liandis usafrTxo maqsimalur sidi-

ded dReisaTvis miRebulia  
maxS = 1535 + 10 = 1545 mm. liandis aseT siganes 

ki Seesabameba maqsimaluri sididis RreCo 58 mm.  

swor ubnebSi RreCos maqsimaluri sidide daSvebebis maqsimaluri sidi-

deebis, relsebis drekadi ganbjenisa da RerZebis gaRunvis gaTvaliswineb-

iT, yovelTvis naklebia 58 mm-ze. amgvarad liandis sigane 1520 mm, liandagis 

swor ubnebSi da didradiusian mrudebSi yovelnairad gamarTlebulia, rad-

gan misi kidev ufro Semcireba izRudeba RreCos minimaluri dasaSvebi mniS-

vnelobiT (5–7 mm). 

germaneli mecnieris g.Srami amtkicebs, rom liandis siganis, e.i. 

Sesabamisad RreCos sididis Semcirebis Sedegad mcirdeba relsebze 

ekipaJis horizontaluri zemoqmedeba, misi mrudSi Sesvlis dros 

umjobesdeba moZraobis da komfortabelobis xarisxi, liandis siganis 

mudmivobis pirobebSi. izrdeba liandagis stabilurobis xarisxi gegmaSi. 

g.Sramis gamokvlevebiT, RreCos minimaluri sididis 5-7 mm-mde SemcirebiT 

liandis siganis Semcirebis xarjze, mniSvnelovnad mcirdeba relsebis 

talRisebri cveTa. izrdeba matareblebis usafrTxoebis garantiebi. 

liandis saWiro gaganiereba S  unda dadgindes yvelaze masobrivi 

ekipaJis, orRerZiani urikebis (xisti baziT 85,1L  m), mrudSi Tavisufali 

da lokomotivebis mrudebSi iZulebiTi Caweris pirobiT  

 
 

oo
o f

R

bL
S  




2

2

                          (1.85) 

sadac oL  - xisti bazis sigrZea; 

b  - Tvlis brunvis centridan Tvlis qimis relsis wibosTan Sexebis 

manZili, winswreba; 

R  - wriuli mrudis radiusi; 
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o  - normaluri RreCos sidide Tvlis qimsa da relsis muSa waxnags 

Soris swor ubanSi; 

f  -  gare relsis CaRunvis isari. 

cxadia, rom Tu ,0 of  e.i 
of  , maSin liandis gaganiereba saerTod 

ar aris saWiro. 

 zemoT aRniSnuli formulis safuZvelze, Cvens rkinigzaze liandis 

gaganierebis normebi amJamad tolia  

roca 350R  m da swori ubnebia, maSin S = 0; 

roca 300349R  m,           maSin S = 10 mm; 

roca 299R  m,                maSin S = 15 mm. 

 saqarTvelos rkinigzebze momuSave Tanamedrove oTxRerZiani satvir-

To vagonebisaTvis, orRerZiani urikebiT da 1,85 m xisti baziT, prof. k. ceg-

linskis formula Semdeg saxes miiRebs  

 

 
oo

o

RR

bL
S  




2

3600

2

2

                  (1.86) 

miRebuli formulis Tanaxmad, liandis saWiro gaganierebis S  sidide 

mrudis radiusebTan damokidebulebiT mocemulia cxrilSi 1.7. 

 

cxrili 1.7 

mrudis radiusi, 

R , m 

f , 

mm 

o , 

mm 

of  , 

mm 

S , 

mm 

150 

165 

200 

250 

300 

350 

12 

11 

9 

7 

6 

5 

12 

12 

12 

12 

12 

12 

0 

-1 

-3 

-5 

-6 

-7 

0 

0 

0 

0 

0 

0 

 

amrigad, Tanamedrove oTxRerZiani satvirTo vagonebi, orRerZiani uri-

kebiT liandis gaganierebas mrudebSi saerTod ar moiTxoven 
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ganvixiloT liandis saWiro gaganiereba, saqarTvelos rkinigzebze 

gamoyenebuli, maqsimaluri xisti bazis 3,5 m mqone lokomotivebis mrudebSi 

iZulebiTi Caweris pirobiT 

 
0

2

2

2/





R

bL
S o                         (1.87) 

liandis gaganierebis saWiro sidideebi, maqsimaluri xisti baziani (3,5 

m) lokomotivebisaTvis, mrudebSi iZulebiTi Caweris pirobiT motanilia 

cxrilSi 1.8.  

cxrili 1.8 

mrudis radiusi, 

R , m 

f , 

mm 

o , 

mm 

of  , 

mm 

S , 

mm 

150 

165 

200 

250 

300 

350 

11 

10 

8 

7 

6 

5 

14 

14 

14 

14 

14 

14 

-3 

-4 

-6 

-7 

-8 

-9 

0 

0 

0 

0 

0 

0 

1.1, 1.7 da 1.8 cxrilebis analizi gviCvenebs, rom Tanamedrove oTxRer-

Ziani satvirTo vagonebis Tavisufali da lokomotivebis iZulebiTi Caweris 

pirobiT, liandis gaganiereba mrudebSi saerTod saWiro ar aris. magram 

mxedvelobaSi unda iqnes miRebuli agreTve liandis siganis normebidan 

dasaSvebi gadaxrebis sidideebis mniSvnelobebic. 

 

1.5.2. liandis siganis normebi da daSvebebi mrude ubnebSi 

 

saqarTvelos farToliandagiani rkinigzebis liandis siganisa da 

daSvebebis sidideebma, misi arsebobis manZilze ramodenimejer ganicades 

cvlilebebi. 

1957 wlamde mrudebSi liandis sigane dadgenili iyo 3,81 m xisti bazis 

mqone orRerZiani vagonis Tavisufali Caweris pirobiT. am pirobiT liandis 

sigane mrudebSi ganisazRvreboda formuliT  

2
8000

1511 
R

S                              (1.88) 
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(1.88) formuliT miRebuli Sedegebis damrgvalebis Semdeg dadgenili 

iyo Semdegi normebi 

roca 650R m maSin 1524S mm 

roca 451650 R m maSin 1530S mm 

roca 351450 R m maSin 1535S mm 

roca 350R m maSin 1540S mm 

1957 wlidan swor da mrude ubnebSi liandis siganis unifikaciis 

mizniT, liandis sigane dadgenili iyo mrudebSi oTxRerZiani vagonebis, 

orRerZiani urikebis Tavisufali Caweris pirobiT da ganisazRvreboda 

formuliT 

2
3600

1511 
R

S                              (1.89) 

(1.89) formuliT gaangariSebis Sedegad dadgenili iyo mrudebSi 

liandis siganis Semdegi normebi 

roca 350R m maSin 1524S mm 

roca 300349 R m maSin 1530S mm 

roca 299R m maSin 1540S mm 

1970 wlidan swor ubnebSi liandis standartuli siganiT 15200 S mm 

miRebis Semdeg, mrudebSi liandis siganis normebi Seicvala da dadgenil 

iqna  

roca 350R m maSin 1520S mm 

roca 300349 R m maSin 1530S mm 

roca 299R m maSin 1535S mm 

 

liandis siganis es normebi ZalaSia amJamadac. 

rogorc zemoT iyo aRniSnuli Teoriuli gaangariSebis safuZvelze, 

rogorc vagonebis ise lokomotivebis mrudebSi radiusebiT 150R  m, 

liandis gaganiereba saWiro ar aris, magram praqtikuli mosazrebebiT 

(relsebis gaZlierebuli cveTa mrudebSi, moZraobis winaRobisa da 

liandagis moSlis intensivobis zrda) mrudebSi 350R  m-ze moqmedi 

normebi da daSvebebi iTvaliswinebs liandis gaganierebas. 

liandis siganis daSvebebi mrudebSi iseTivea, rogorc swor ubnebSi: 

gaganierebis mxares +6 mm da Seviwroebis mxares -4 mm; rkinabetonis 
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Spalebis SemTxvevaSi +8 mm da -4 mm, roca moZraobis siCqare 50v km/sT - +10 

mm da -4 mm. 

liandis siganis TandaTanobiTi gaganiereba swori ubnidan mrude 

ubnebSi gadasvlis adgilebSi, xorcieldeba gadasasvleli mrudis 

farglebSi, xolo aseTis ar arsebobisas swori ubnis farglebSi, qanobiT 1 

mm – 1 grZiv metrze. liandis siganis gaganiereba mdovrulad unda 

ganxorcieldes moZraobis siCqareebis mixedviT: 

roca 120v  km/sT 1 mm – 1 grZ.m 

roca 160121 v km/sT 1 mm – 1,5 grZ.m 

roca 200161 v km/sT 1 mm – 2 grZ.m 

 

 

 
1.6. gare relsis SemaRleba 

 

1.6.1. zogadi cnobebi 

 

moZravi Semadgenlobis ekipaJis mrudSi moZraobisas warmoiSoba 

centridanuli Zala 


2mv
I  , romelic iwvevs Siga sarelso Zafis 

nawilobriv gantvirTvas da gare Zafis gadatvirTvas. am garemoebas Tan 

sdevs relsebis araTanabari cveTa. relsebi gare sarelso Zafze, maTi 

gadatvirTvis gamo, ufro intensiurad cvdeba, vidre Siga Zafze. 

centridanuli Zalis warmoSobas Tan sdevs centridanuli aCqarebis 

warmoSoba. centridanuli aCqareba, Tu igi garkveul sidides gadaaWarbebs, 

mgzavrebSi usiamovno SegrZnebas iwvevs.  

centridanuli Zalis gasabaTileblad da maSasadame, misi mavne 

movlenebis Tavidan asacileblad, mrudebSi awyoben gare sarelso Zafis 

SemaRlebas. gare relsis SemaRlebiT ekipaJis simZimis centri gadaixreba 

mrudis centrisaken da warmoiSveba centridanuli Zalis sapirispiro 

centriskenuli Zala, romelic amcirebs an mTlianad abaTilebs mas. 

gare relsis SemaRleba mrudebSi ganisazRvreba ori ZiriTadi pirobiT: 

1. uzrunvelyofil iqnes gare da Siga relsebis Tanabari cveTa, anu 

dacul iqnes teqnikur-ekonomikuri mizanSewoniloba; 



 55 

2. uzrunvelyofil iqnes mgzavrobis komfortuloba, anu centridanuli 

aCqarebis Semcireba. 

gare relsis SemaRlebis racionalur mniSvnelobad iTvleba iseTi 

sidide, romelic orTave pirobas Tanabrad daakmayofilebs. 

 

 

1.6.2. mrudebSi gare relsis SemaRlebis sididis gansazRvra teqnikur-

ekonomikuri mizanSewonilobis mixedviT 

 

moZravi Semadgenlobis ekipaJis mrudSi moZraobisas warmoiSoba 

centridanuli Zala  

gR

Gv

R

mv
I

22

                          (1.90) 

sadac m  - ekipaJis masaa; 

v  - ekipaJis moZraobis siCqare; 

G  - ekipaJis wona; 

g  - simZimis Zalis aCqareba; 

R  - wriuli mrudis radiusi. 

ekipaJze moqmed horizontalur ganiv Zalas warmoadgens agreTve qaris 

dawolis Zala 

2
qq kvW                               (1.91) 

sadac qW  - ekipaJis Zaraze qaris dawoliT gamowveuli Zalaa, kg/m2; 

qv  - qaris siCqare, m/wm; 

k  - Zaris zedapiris garcmis gamaTvaliswinebeli koeficienti da 

icvleba farglebSi: srulzedapiriani  ekipaJebisaTvis 

25,1085,0 k ; gamWolZariani ekipaJebisaTvis 078,0k . 

teqnikur-ekonomikuri mizanSewonilobiT gare relsis SemaRlebis 

sidide ise unda SeirCes, rom orTave, rogorc gare, ise Siga relsebis 

reaqciebi  gareE da  SigaE toli aRmoCndes. aseT SemTxvevaSi relsebis 

Tanabari cveTis miRweva uzrunvelyofil iqneba, e.i.  gareE   SigaE , anu 

  gareE    SigaE , maSasadame 

  0 Siga gare EE                         (1.92) 
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nax. 1.41-ze mocemulia mrudSi moZrav ekipaJze moqmedi ganivi da 

vertikaluri Zalebis modebis sqema, romlis mixedviT SegviZlia davweroT 

am Zalebis momentebis jami O  wertilis mimarT 

0
22

cossincos 11 
S

E
S

EbWaGaI Sigagare               (1.93) 

aqedan 

 Sigagare EE
S

bWaGaI 
2

cossincos 1                (1.94) 

radganac relsebis cveTis gaTanabrebis uzrunvelyofisaTvis saWiroa, 

rom  gareE   SigaE , maSin  

0cossincos  bWaGaI                      (1.95) 

sadac I  - centridanuli Zalaa, 
gR

Gv
I

2

 ; 

a  - Zalis mxari O  wertilis mimarT; 

b - qaris dawolis Zalis mxari O  wertilis mimarT; 

1S  - relsebis Tavebis RerZebs Soris manZili, 1S 1600 mm. 

 

nax. 1.41 mrudebSi gare relsis SemaRlebisas ekipaJze ZalTa modebis sqema. 

 

nax. 1.41-dan Cans, rom sin
1


S

h
.   kuTxis simciris gamo SegviZlia 

miviRoT, rom  tgsin , xolo 1cos  . viciT agreTve, rom 
1S

h
tg  . 

aRniSnuli sidideebi SevitanoT (1.95)-Si da gantoleba davweroT 

mravalekipaJiani moZravi SemadgenlobisaTvis, maSin 
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  0
1

2 Wba
S

Gh
a

gR

Gv
                       (1.96) 

anu 

   Wb
gR

Gv

S

Ga
h

2

1

                         (1.97) 

aqedan 














  

Ga

Wb

gRG

Gv
Sh

2

1                          (1.98) 

Tu davuSvebT, rom 0W , maSin 


G

Gv

gR

S
h

2
1                             (1.99) 

viciT, rom ii PNG  , 1S 1600 mm, 81,9g m/wm2 da Tu SeviyvanT gadamyvan 

koeficientebs ise, rom gare relsis SemaRlebis ganzomileba miviRoT mm-Si, 

maSin 





















ii

iii

PNR

vPN
h

10006060

1600

81,9

6,1
22

                  (1.100) 

anu 






ii

iii

PNR

vPN
h

2

5,12                         (1.101) 

formula (1.101) gaSlili saxiT SeiZleba Semdegi saxiT gadaiweros 

 nn

nnn

PNPNPNR

vPNvPNvPN
h






2211

22
222

2
1115,12                 (1.102) 

sadac nNNN 21, - sxvadasxva kategoriis matareblebis ricxvia dRe-RameSi, 

romlebic moZraoben gansaxilvel mrudSi; 

nPPP 21,  - amave matareblebis wona, t; 

nvvv 21,  - amave matareblebis moZraobis siCqare mrudSi, km/sT; 

R  - wriuli mrudis radiusi, m. 

avRniSnoT  






ii

iii

PN

vPN
v

2
2
saS                          (1.103) 

sadac 2
saSv  - mrudSi matareblebis moZraobis saSualo Sewonili 

kvadratuli siCqarea. 

maSin 
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R

v
h

2

5,12 saS                              (1.104) 

formula (1.104) ar iTvaliswinebs iseTi faqtorebis gavlenas, 

rogorebicaa: wevis Zala, moZraobisadmi  winaRoba, relsebze vertkaluri 

Zalebis eqscentruli modeba, qaris Zala da relsebis drekadi gadaRunvis 

gamo liandis gaganiereba. 

am faqtorebis mxedvelobaSi misaRebad profesorebis g.Saxuniancisa da 

o.erSkovis gamokvlevebis Tanaxmad (1.104) formulas unda daematos 

damatebiTi h  sidide, maSin   

h
R

v
h 

2

5,12 saS                             (1.105)      

h 4321 eeee                             (1.106)       

sadac 1e  - ekipaJze moqmedi grZivi Zalebis gavlenaa gare relsis 

SemaRlebis sidideze; 

2e  - relsebze vertikaluri Zalebis eqscentruli modebis gavlena 

gare relsis SemaRlebis sidideze; 

3e  - qaris zemoqmedebis gavlena gare relsis SemaRlebis sidideze; 

4e  - relsebis drekadi gadaRunvisa da dayvanili cveTis gavlena 

gare relsis SemaRlebis sidideze. 

321 ,, eee  da 4e  sidideebis gamoTvla dawvrilebiT aris ganxiluli [1]. Tu 

321 ,, eee  da 4e  sidideebis mniSvnelobebs SevitanT (1.105) formulaSi miviRebT 













 


2

1

2

1 1
saS

saS

vS

hRg

gR

vS
h                        (1.107)  

avRniSnoT   













 


2

1

1
saSvS

hRg
k                           (1.108) 

maSin  

gR

vS
kh

2

1 saS                           (1.109) 

liandis 1520 mm siganis rkinigzebisaTvis  

R

v
kh

2

5,12 saS                           (1.110)      

dadgenilia, rom  

roca 120v km/sT       - 1k ;  
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      160120 v km/sT  - 2,1k  

      160v km/sT       - 1,1k  

 

 

1.6.3. gare relsis SemaRleba komfortuli mgzavrobis uzrunvelyofis 

pirobiT 

 

rkinigzebis mravalwliani eqspluataciis gamocdilebiT, 

eqsperimentuli da Teoriuli gamokvlevebiT dadgenilia, rom Tu 

gaubaTilebeli centridanuli aCqarebis sidide mrudebSi moZraobisas ar 

aRemateba mas, mgzavrebi normalurad gadaitanen. amitom Cveni qveynis 

rkinigzebisaTvis gaubaTilebeli centridanuli aCqarebis normis 

maqsimalur mniSvnelobad miRebulia 7,0a m/wm2. 

centridanuli aCqareba 
R

v 2

 baTildeba mrudebis gareTa sarelso Zafis 

SemaRlebiT warmoqmnil centriskenuli aCqarebis sididiT. centriskenuli 

aCqareba, romelic warmoiqmneba gare relsis SemaRlebiT gamoiTvleba 

ekipaJis simZimis Zalis horizontaluri mdgenelis gayofiT masze, e.i.  

             
1

1

S

gh

g

G

S

h
G

m

Gtg



                            (1.111)    

centridanuli aCqarebis mTlianad gabaTileba mrudebSi ver xerxdeba, 

radganac igi damokidebulia siCqareze, matareblebi ki mredebSi sxvadasxva 

siCqareebiT moZraoben. amitom gare relsis SemaRlebis sidide mrudebSi ise 

unda SeirCes, rom gaubaTilebeli aCqarebis sidide 0,7 m/wm2-s ar 

aRematebodes. 

gaubaTilebeli centridanuli aCqareba mrudebSi warmoiSveba gare 

relsis arasakmarisi SemaRlebis dros, maqsimaluri siCqaris SemTxvevaSi. 

mgzavrobis komfortulobis piroba dakmayofilebuli iqneba, Tu  

a
S

gh

R

v


1

2

max                                 (1.112)    

 gaubaTilebeli centridanuli aCqareba ki warmoadgens gare relsis 

Warbi SemaRlebiT, minimaluri siCqariT moZraobis dros ki mgzavrobis 

komfortulobis piroba uzrunvelyofil iqneba, Tu  
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a
R

v

S

gh


2

min

1

                              (1.113)    

gare relsis SemaRleba ise unda iqnes SerCeuli, rom mgzavrobis 

komfortuloba dakmayofilebul iqnas, rogorc minimaluri,ise mawsimaluri 

siCqareebis SemTxvevaSi. amitom (1.112) da (1.113) Tanaxmad  

a
g

S

gR

vS
ha

g

S

gR

vS 1

2

max11

2

min1                      (1.114) 

liandis 1520 mm siganis rkinigzebisaTvis ki 

a
R

v
ha

R

v
1635,121635,12

2

max

2

min                   (1.115) 

ufro xSirad gare relsis SemaRleba komfortuli mgzavrobis 

pirobiT ganisazRvreba moZraobis maqsimaluri siCqareebisaTvis 

a
R

v
h 1635,12

2

max                           (1.116) 

Tu SevitanT 7,0a m/wm2, maSin 

1155,12
2

max 
R

v
h                          (1.117) 

sadac maxv - samgzavro matareblebis moZraobis maqsimaluri siCqarea, km/sT. 

gare relsis SemaRlebis WeSmarit sidided miRebul unda iqnes 

udidesi mniSvneloba, teqnikur-ekonomikuri da komfortuli mgzavrobis 

uzrunvelyofis pirobidan. 

unda Semowmdes gaubaTilebeli aCqarebis mniSvneloba gare relsis 

SemaRlebis saangariSo sididisaTvis siCqareebTan damokidebulebiT  

















1

2

2

max
max

1

2

2

min
min

6,3

6,3

S

h
g

R

v
a

S

h
g

R

v
a

                          (1.118)    

Cvens rkinigzebze gare relsis SemaRlebis maqsimalur sidided 

miRebulia 150max h mm. Tu gaangariSebis Sedegad miviRebT, rom 150saag.h mm-

ze, vniSnavT 150saag.h mm. SevitanT (1.104) formulaSi  da gamovTvliT 

mrudSi matareblebis moZraobis maqsimalur dasaSveb siCqares 

  Rv 6,4max                              (1.119)    
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1.7. gadasasvleli mrudebi 

 

1.7.1. gadasasvleli mrudebis Teoria da daniSnuleba 

 

moZravi Semadgenlobis swori ubnidan mrudSi SesvlisTanave myisierad 

warmoiSveba centridanuli Zala 


2mv
I  . am momentSi Tvlis qimi ejaxeba 

gare relsis muSa waxnags, rac iwvevs relsebis da moZravi Semadgenlobis 

savali nawilebis gaZlierebul cveTas. es Zala aCqarebs agreTve liandagis 

moSlas. aRniSnuli mavne faqtorebis Tavidan acilebisaTvis saWiro xdeba 

iseTi RonisZiebebis gatareba, romlebic uzrunvelyofs centridanuli 

Zalis TandaTanobiT zrdas nulidan maqsimalur 


2mv
I   sididemde. am 

TvalsazrisiT liandagis swori ubnidan mrudSi gadasvla xorcieldeba 

gadasasvleli mrudebis saSualebiT, romelTa simrudis radiusi icvleba 

Semdeg farglebSi  

 R                                  (1.120) 

sadac   - gadasasvleli mrudis cvlebadi radiusia; 

R  - wriuli mrudis radiusi. 

gadasasvleli mrudis sigrZis pirveli naxevari daikvaleba swor 

ubanSi, meore naxevari ki wriuli mrudis farglebSi.  

radganac gadasasvleli mrudis sawyis wertilSi radiusi  , 

amitom centridanuli Zala aq tolia 


2mv
I   0

2




mv
, xolo gadasasvleli 

mrudis boloSi ki R , amitom am wertilSi centridanuli Zala 
R

mv
I

2

 . 

maSasadame, gadasasvleli mrudis farglebSi centridanuli Zala myisierad 

ki ar warmoiqmneba, aramed TandaTanobiT izrdeba gadasasvleli mrudis 

sawyisidan mis bolomde ( 0I 
R

mv
I

2

 ) farglebSi. 

aucilebelia, rom gadasasvleli mrudis farglebSi nebismieri 

damatebiTi Zalovani faqtorebi (Zalebi da momentebi) icvlebodes 

TandaTanobiT da mis sawyisSi da bolo wertilSi nulis toli iyos, xolo 

absoluturi mniSvnelobebi da maTi cvalebadobis intensivoba (gradienti) 
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ar aWarbebdes dasaSveb mniSvnelobebs, rasac uzrunvelyofs Semdegi 

moTxovnebis gaTvaliswineba (cxrili 4.9). 

cxrili 1.9 

moTxovnebis 

# 

maxasiaTebeli moTxovnebis  Sinaarsi 

g.m.d. g.m.b. gadasasvleli mrudi 

1 

l

dly
0

sin  
0 

ar
 i

z
R
u
d
eb

a 

unda icvlebodes uwyvetad da 
monotonurad. absoluturi 
mniSvnelobebi da maTi 
cvalebadobis gradientebi 
gadasasvleli mrudis farglebSi 
ar unda gamodiodes dasaSvebi 
mniSvnelobebis farglebidan. 

2 

l

kdl
0

  
0 

3 



1
k  

0 

4 

dl

dk
 

0 0 igive, garda “monotonurobis” 
moTxovnisa 

5 
2

2

dl

kd
 

0 0 

 

pirveli sami moTxovnaa – ordinatebis y , moxvevis kuTxis   da 

simrudis k  myisieri cvalebadobis dauSvebloba gadasasvleli mrudis 

sawyisSi, boloSi da saerTod gadasasvleli mrudis farglebSi (nax.1.42), 

maTi cvalebadobis monotonurobis aSkaraa dasabuTebis gareSec. 

 

nax.1.42. gadasasvleli mrudis parametrebi 

 

meoTxe moTxovnaa gare relsis SemaRlebis TandaTanobiTi zrdis 

mrudxazobrivi moxazuloba. nax.1.43–ze naCvenebia sarelso Zafebis 

mdebareoba vertikalur sibrtyeSi. koordinatTa saTave ganlagebulia 

gadasasvleli mrudis dasawyisSi; ordinatTa RerZze gadazomilia gare 
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relsis SemaRlebis h -is mimdinare mniSvnelobebi, xolo abscisTa RerZze 

gadasasvleli mrudis sigrZe. gare relsis SemaRlebis mrudis mimdinare 

kuTxe aRniSnulia  -Ti.  

 

nax.1.43. mrudebSi gadasasvleli mrudisa da gare relsis SemaRlebis 

mowyobis sqema 

 

nax.1.43- dan  

dl

dk
A

dl

dh
tg 0                            (1.121) 

gadasasvleli mrudis sawyis da bolo wertilSi 0tg , maSin aq 

0
dl

dk
. kuTxis maqsimumis da misi zrdis intensivobis SezRudva intervalis 

SigniT ganapirobebs 
dl

dk
 fardobis mimarTac igive moTxovnebs.  

mexuTe piroba uzrunvelyofs zemoT aRniSnuli pirobebis Sesrulebas 

damatebiT Zalovan faqtorebTan kavSirSi. damatebiTi Zalebi da momentebi 

proporciulia damatebiTi winsvliTi an kuTxuri moZraobis aCqarebebisa, 

amitom maT waeyenebaT erTnairi moTxovnebi. 

imisaTvis, rom gare relsis SemaRlebis mowyobis Semdeg RerZebis 

daxris cvalebadobis kuTxuri siCqare gadasasvleli mrudis dasawyisSi da 

boloSi nulis toli iyos, xolo gadasasvleli mrudis farglebSi 

uwyvetad icvlebodes, raTa am aCqarebebis absoluturi mniSvnelobebi da 

gadasasvleli mrudis farglebSi maTi cvalebadobis gradientebi ar 

aWarbebdes dasaSveb mniSvnelobebs. igive moTxovnebi waeyeneba 

gadasasvleli mrudis farglebSi simrudis meore warmoebuls, rac 
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cxrilSi 1.9 Cawerilia mexuTe pirobad. mexuTe moTxovnis 

dasakmayofileblad mrudi unda icvlebodes 
2

2

dl

kd
 kanoniT. 

xuTive pirobis Sesruleba matareblebis mrudSi moZraobis saukeTeso 

pirobebs qmnis, rac gansakuTrebiT mniSvnelovania moZraobis maRali 

siCqareebis SemTxvevaSi. 

am pirobebs akmayofilebs mesame da meoTxe xarisxis 

cvalebadradiusiani mrudebi. rkinigzebze gadasasvlel mrudebad 

gamoiyeneba kuburi parabola (nax.1.44-b), radiodaruli spirali (nax.1.44-g), 

bernules lemniskanta (nax.1.44-a) da klotoida (nax.1.44-d) da sxva. 

 

nax.1.44. rkinigzebze gadasasvlel mrudebad gamoyenebuli maTematikuri 

mrudebi:  

a – bernules lemniskanta; b – kuburi parabola;  

 g – radiodaruli spirali;   d – klotoida. 
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gadasasvleli mrudis farglebSi unda ganxorcieldes liandis 

siganis gaganiereba da gare relsis SemaRlebis mowyoba. isini iwyeba 

gadasasvleli mrudis sawyisSi da mTavrdeba gadasasvleli mrudis 

boloSi. 

rogorc cnobilia gare relsis SemaRleba tolia 

gR

vS
h

2

1 saS                                   (1.122) 

avRniSnoT 
R

S
A 1  da 



1
k , xolo .2 constAv saS  

gare relsis SemaRlebis sworxazobrivi principiT tgi   mowyobisas 

(nax.1.43), gadasasvleli mrudis nebismieri wertilisaTvis SeiZleba 

davweroT 

i

l
h                                      (1.123)   

radganac 

           


2

saSAv
h                                (1.124)   

aqedan 

i

Av
l

2

saS                               (1.125)   

avRniSnoT 

i

Av
C

2

saS                              (1.126)   

maSin 



C
h                                 (1.127)   

am pirobas akmayofilebs radiodaruli spirali. Tu R , maSin (1.127)  

gantolebidan 

0RlC                                  (1.128)   

gi

vS
C

2

1 saS                               (1.129)   

(1.128) gantolebidan C  warmoadgens gadasasvleli mrudis parameters 

geometriuli interpretaciiT, xolo (1.129) gantolebidan C  aris 

gadasasvleli mrudis parametri fizikuri interpretaciiT. 
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yvelaze farTod gavrcelebul radiodaruli spiralis gantolebas 

koordinatTa sistemaSi Semdegi saxe aqvs: 

















5

11

3

73

4

9

2

5

422403366

345640

C

l

C

l

C

l
y

C

l

C

l
lx

                     (1.130)   

xSirad sakmarisia (1.130) formulis gamoyeneba pirveli ori wevris 

CaTvliT, daSvebiT rom 













C

l
y

lx

6

3                                  (1.131)   

Tu (1.131) formulaSi l -s SevcvliT x -iT, maSin  

C

x
y

6

3

                                                                    (1.132)   

da, rogorc gamokvlevebi gviCvenebs, roca 9

5

602,1 CR  , maSin radiodaruli 

spiralis magivrad SeiZleba kuburi parabolis gamoyeneba. 

 

 

 

1.7.2. gadasasvleli mrudebis sigrZis gansazRvra ZiriTadi kriteriumebis 

mixedviT 

 

gadasasvleli mrudis sigrZe ganisazRvreba sxvadasxva kriteriumebis  

mixedviT da miRebuli Sedegebidan udidesi, 20 m jeradobiT damrgvalebuli 

miiReba sangariSo sidided. amasTan gare relsis gaangariSebiT miRebuli 

sidide unda SeTanxmdes samSeneblo normebSi da wesebSi mocemul 

sididesTan. 

im pirobiT, rom gare relsis SemaRleba unda daiwyos gadasasvleli 

mrudis sawyisSi da damTavrdes mis bolo wertilSi, amasTan Tu davuSvebT, 

rom gare relsis SemaRleba h  xorcieldeba sworxazobrivi kanoniT i  

qanobiT, gadasasvleli mrudis sigrZe 0l  toli iqneba 

i

h
l 0                                   (1.133) 

gare relsis SemaRlebis i  qanobi miiReba: 

roca  120v  km/sT – 001,0i ; 
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roca  160120 v  km/sT – 00067,0i . 

sarekonstruqcio da arsebul rkinigzebze yvela SemTxvevaSi gare 

relsis SemaRlebis qanobi ar unda aRematebodes 2,3 ‰-s. 

gare relsis SemaRlebis qanobis mdovruloba unda Semowmdes Tvlis 

gare relsis SemaRlebaze asvlis usafrTxo siCqaris mixedviT. 

cdebiT dadgenilia, rom Tvlis qimis gare relsze asvlis usafrTxo 

siCqare 32dasaS.f mm/wm 61 km/sT. Cvens rkinigzebze miRebulia, rom 

28dasaS.f mm/wm 1,0 km/sT. aSS-s rkinigzebze – 32dasaS.f mm/wm, xolo inglisis 

rkinigzebze – 38dasaS.f mm/wm. 

Tvali winsvliTi 
maxv siCqariT moZraobisas gadasasvleli mrudis 

0l  

sigrZes gaivlis t  droSi, maSin 

max

0

v

l
t                                   (1.134) 

e.i. am droSi Tvali daZlevs 
0h  simaRles, maSasadame Tvlis gare 

relsis SemaRlebaze asvlis siCqare toli iqneba  

0

max00

l

vh

t

h
f                              (1.135) 

aqedan 

     
max0

0

v

f

l

h
                               (1.136) 

viciT, rom 
0

0

l

h
i  , miviRebT 

maxv

f
i

dasaS.
                               (1.137) 

viciT, ra Tvlis gare relsis SemaRlebaze asvlis dasaSvebi siCqare 

dasaS.f 1,0 km/sT miviRebT     

maxmax 10

1

vv

f
i 

dasaS.
                           (1.138)    

SevitanoT (1.138) mniSvneloba (1.133) formulaSi da miviRebT  

max0 10hvl                              (1.139)   

gadasasvleli mrudis sigrZe unda Semowmdes agreTve gaubaTilebeli 

centridanuli aCqarebis drois erTeulSi cvalebadobis anu 
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gaubaTilebeli centridanuli aCqarebis cvalebadobis intensivobis 

mixedviT. 

cvalebadradiusian gadasasvlel mrudze moZraobisas aRZruli 

centridanuli Zala tolia    



2mv
I                                   (1.140)   

am Zalis aCqareba ganisazRvreba drois pirveli warmoebulis mixedviT: 

dt

v

m
dt

mv
d 





















22

                              (1.141)      

mudmivi m  masis SemTxvevaSi aucilebelia, rom aCqareba garkveul 

sidides ar aRematebodes e.i.  

2

2

a
dt

v












                                (1.142) 

radiodaruli spiralis simrude ganisazRvreba formuliT 

C

S




1
                                   (1.143) 

sadac S - gadasasvleli mrudis mimdinare sigrZea. 

mudmivi v  winsvliTi moZraobis SemTxvevaSi (1.142) formulidan 


dt

dS

C

v 2

                               (1.144) 

viciT, rom v
dt

dS
  da RlC  . SevitanoT v  da C  sidideebi (1.145) 

formulaSi da miviRebT 2
3

a
Rl

v
  anu 

  
R

v
l

3

                                   (1.146) 

sadac   - gaubaTilebeli ganivi aCqarebis drois erTeulSi cvalebadobis 

normaa. 8,06,0  m/wm3. 
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1.7.3. gadasasvleli mrudis dakvalva 

 

gadasasvleli mrudis adgilmdebareobaze dakvalvisaTvis saWiro 

elementebi ganisazRvreba misi dakvalvis wesis mixedviT. arsebobs mrudebis 

dakvalvis Semdegi meTodebi: 

 wriuli mrudis centrisaken gadaweviT; 

 wriuli mrudis centris adgilze datovebiT da ZiriTadi radiusis 

SemcirebiT; 

 wriuli mrudis centris gadaweviT da radiusis SemcirebiT. 

ganvixiloT gadasasvleli mrudis dakvalvis yvelaze farTod 

gavrcelebuli da misaRebi, wriuli mrudis centrisaken gadawevis meTodi 

(nax.1.45). 

 

nax.1.45 gadasasvleli mrudis dakvalva wriuli mrudis centrisaken 

gadaweviT 

 

gadasasvleli mrudis sawyisidan, mrudis mxares gadaizomeba 0m  

manZili gadauweveli wriuli mrudis sawyisamde. 

 ptgRxm  000 sin                           (1.147) 

sadac 
0x  - gadasasvleli mrudis proeqciaa abscisTa RerZze, 

00 lx  . 

unda ganvsazRvroT agreTve m  manZili 

2
sin 0

00

l
Rxm                                  (1.148) 
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gadasasvleli mrudis mixedviT 
0  kuTxe radiodaruli spiralisa da 

kuburi parabolasaTvis  tolia 

0
R

l

Rl

l

C

l

C

l
kdl

ll

222

0

0

2

0

2

0

00

                          (1.149) 

amasTan gadasasvleli mrudis dakvalva SesaZlebelia Tu  

 02                                     (1.150) 

sadac   - wriuli mrudis moxvevis kuTxea. 

am pirobis Tanaxmad   kuTxis Sesabamisi 
0l  sigrZis gadasasvleli 

mrudis mowyobis SesaZlebloba mowmdeba wriuli mrudis minimaluri 

sigrZis mixedviT, romelic tolia  

 0min 2  RL                               (1.151) 

unda ganisazRvros wriuli mrudis centrisaken gadawevis p  da 

gadasasvleli mrudis bolo wertilis y  ordinatis sidideebi. amisaTvis 

uSveben, rom 
R

l

2
sin 0

00   ;   
R

l

822
sin2cos1

2

0002

0 


 ;  
00 lx  , maSin  

R

l

C

l
y

66

2

0

3

0
0                                    (1.152) 

 
R

l

R

l

R

l
RyRyp

24862
sin2cos1

2

0

2

0

2

002

000 


                  (1.153) 

wriuli mrudebis dakvalvis cxrilebiT sargeblobis SemTxvevaSi, 

mrudis koordinatebi gadasasvleli mrudis sawyisidan, roca 
00 sinRx   

toli iqneba  

cxr.xmxk                                   (1.154) 

cxr.ypyk                                   (1.55)  

 

 

 

 

1.7.4. gadasasvleli mrudebis mowyoba momijnave wriul mrudebs Soris 

 

 

momijnave wriuli mrudebis gadasasvlel mrudebs Soris unda moewyos 

swori CanarTi sigrZiT aranakleb 50 m; SezRudul pirobebSi daiSveba 
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swori CanarTis naklebi sigrZe, magram aranakleb 25 m erT mxares 

mimarTuli mrudebisaTvis da 15 m sxvadasxva mxares mimarTuli 

mrudebisaTvis. 

erT mxares mimarTul urTierTaxlo ganlagebul mrudebSi 

gadasasvleli mrudebis gareSe gare relsis SemaRlebis damreceba ewyoba 

mxolod im SemTxvevaSi, roca mrudebs Soris moTavsebul swor CanarTSi 

eteva orive damrecebis sigrZe da maT boloebs Soris rCeba swori CanarTi 

sigrZiT aranakleb 25 m (nax.1.46). Tu swori CanarTis sigrZe gamodis 25 

metrze naklebi, maSin gare relsis damreceba ewyoba mrudebs Soris swori 

CanarTis mTel sigrZeze. amasTan SemaRleba dadgindeba mrudebis Sesabamisi 

SemaRlebis toli, xolo SemaRlebebis SeuRleba ewyoba sxvadasxva 

radiusian mrudebs Soris swori CanarTis farglebSi (nax.1.47). aseT 

SemTxvevebSi SemaRlebis sidide ar unda aRematebodes 115 mm-s 

(gaubaTilebeli aCqarebis 0,7 m/wm2 gadauWarbeblobis pirobiT). 

 or sxvadsxva radiusian erT mxares mimarTul mrudebs Soris swori 

CanarTis ararsebobisas, gare relsis SemaRlebis damreceba da liandis 

gaganierebis mdovruli cvalebadoba ewyoba gadasasvleli mrudis an 

didradiusiani wriuli mrudis farglebSi (nax.1.48). 

 

nax.1.46 gare relsis SemaRlebis  

damrecebis mowyobis sqema erT mxa-

res mimarTuli momijnave mrudebis 

SeuRlebisas maT Soris sakmarisi 

sigrZis swori CanarTis 

SemTxvevaSi 

 

 nax.1.47. gare relsis SemaRlebis 

damrecebis mowyobis sqema erT mxa-

res mimarTuli momijnave mrudebis 

SeuRlebisas maT Soris 

arasakmarisi sigrZis swori 

CanarTis SemTxvevaSi 
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erT mxares mimarTuli wriuli mrudebis urTierTSeuRlebisas maT 

Soris gadasasvleli mrudebi SeiZleba ar moewyos Tu mrudebis simrudeTa 

sxvaoba ar aRemateba 1/4000. 

sxvadasxva mxares mimarTuli mrudebis SemTxvevaSi gadasasvleli 

mrudebis gareSe, gare relsis SemaRlebis damreceba ewyoba am mrudebs 

Soris swori CanarTis farglebSi. dasaSvebia swori CanarTis sigrZis 

Semcireba gare relsis SemaRlebis mowyobis gareSe 15 metramde, damrecebis 

mowyobiT 0.003 qanobiT.  amasTanave wriuli mrudis dasawyisSi SemaRleba 

ar unda iyos naklebi mTliani SemaRlebis naxevrisa (nax.1.49). 

 

nax.1.48. gare relsis SemaRlebis 

damrecebis (liandis gaganierebis) 

mowyobis sqema erT mxares mimar-

Tul sxvadasxva radiusiani momij-

nave mrudebSi swori CanarTis 

gareSe 

 

 nax.1.49. gare relsis SemaRlebis 

damrecebis (liandis gaganierebis) 

mowyobis sqema sxvadasxva mxares mi-

marTuli mrudebis SeuRlebisas maT 

Soris arasakmarisi sigrZis swori 

CanarTis SemTxvevaSi 

 

 

 

1.7.5. gadasasvleli mrudebis mowyobis Taviseburebebi orliandagian 

rkinigzebze 

 

orliandagian rkinigzebze gabaritebis moTxovnebis Sesabamisad 

mrudebSi liandagis RerZebs Soris manZili e  sidididan 1e  sididemde A  

manZiliT unda gaizardos (nax.1.50).  
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nax.1.50 liandis siganis gabarituli gaganiereba mrudebSi 

 

amasTan gareTa liandagisaTvis gare0l  da gareC  sidideebi Siga0l  da SigaC  

sidideebze imdenad meti unda iyos, rom Siga liandagze wriuli mrudis 

Sigap  gadawevis sidide toli unda iyos: 

App  gareSiga                               (1.156) 

sadac A  - liandagis RerZebs Soris gabarituli gaganierebaa. 

garep  ganisazRvreba (1.153) formulis saSualebiT. (1.156) formuliT 

cnobili Sigap   sididisaTvis ganisazRvreba Siga0l  mniSvneloba. 

Tu mrudSi miwis vakisis RerZis radiuss avRniSnavT 0R -iT, maSin 

A
e

RR 
2

0Siga                             (1.157) 

2
0

e
RR gare                                 (1.158) 

miaxloebiT Siga0l  sidide ganisazRvreba (1.153) formulis mixedviT 

Siga0l AR
R

R
l Siga

gare

Siga

gare 242

0                           (1.159) 

Siga liandagis mrudis dakvalvis SesaZlebloba (1.151) formulis 

saSualebiT mowmdeba. 

 

 

 
1.8. damoklebuli relsebi 

 

1.8.1. zogadi cnobebi 

liandagSi sarelso pirapirebi orTave sarelso Zafze erTimeoris 

gaswvriv, erT sibrtyeSi unda iyos ganlagebuli. mrud ubnebSi ki 
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radialur mimarTulebaze. liandagis mrude ubnebSi gare da Siga sarelso 

Zafebis sigrZeTa sxvaobis gamo pirapirebis erT sibrtyeSi radialuri 

mimarTulebiT ganlageba ver xerxdeba da Siga sarelso Zafis pirapiri win 

aswrebs gare sarelso Zafis pirapirs. am movlenis Tavidan asacileblad 

mrudis Siga sarelso Zafze unda Calagdes garkveuli raodenobis 

standartulad damoklebuli relsebi. damoklebuli relsebis raodenoba 

da maTi normaluri sigrZis relsebTan monacvleoba gaangariSebis mixedviT 

dadgindeba. am gaangariSebis safuZvelia is, rom mrudebSi pirapirebis 

acdenis sidide, relsebis standartuli damoklebis k sididis naxevars ar 

unda aRematebodes. 

Cvens rkinigzebze relsebis standartuli damoklebis sidideebia: 12,5 m 

sigrZis relsebisaTvis k 40,80 da 120 mm; 25 m sigrZis relsebisaTvis k 80 

da 160 mm. 

 

 

4.8.2. damoklebuli relsebis raodenobisa da liandagSi Calagebis 

Tanmimdevrobis gansazRvra 

 

ganvsazRvroT nebismieri mrudisaTvis Siga sarelso Zafis damoklebis 

sidide. 

1AA  da 1BB  kveTebs Soris kuTxe nax. 1.51-is mixedviT tolia 12   . 

gare sarelso Zafis AB rkalis sigrZe toli iqneba 






dAB 
2

1

gare                               (1.160) 

Siga sarelso Zafis 11BA rkalis sigrZe tolia 






dBA 
2

1

11 Siga                              (1.161) 

maSin Siga sarelso Zafis rkalis damoklebis sidide toli iqneba  

  












ddd  
2

1

2

1

2

1

SigagareSigagare                  (1.162) 

vinaidan 1S Sigagare  , maSasadame 

  







1121

2

1

2

1

SddS                         (1.163) 
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nax. 1.51 mrudebSi Siga sarelso Zafis damoklebis gansazRvris sqema 

 

izolirebuli sarkinigzo mrudi Sedgeba ori gadasasvleli da sufTa 

wriuli mrudisagan. cnobilia, rom gadasasvleli mrudis moxvevis kuTxe 

C

l

2

2

0gad.m.                                (1.164)    

xolo wriuli mrudis moxvevis kuTxe 

R

lwr.m.
wr.m.                               (1.165)    

 

maSin mTliani mrudis farglebSi Siga sarelso Zafis damokleba 

gamoiTvleba formuliT  

 wr.m.

wr.mwr.m.wr.m.

wr.m.gad.m.mTl. ll
R

S

R

l

Rl

l
S

R

l

C

l
S

R

l
S

C

l
S 





























 0

1

0

2

0

1

2

0

11

2

0

1
2

22   (1.166)    

 

viciT, ra mrudis farglebSi Siga sarelso Zafis mTliani damokleba 

mTl. , SeiZleba gamovTvaloT mrudSi damoklebuli relsebis saWiro 

raodenoba 

k
N

mTl.

dam.r.


                                (1.167) 

praqtikulad damoklebuli relsebis liandagSi Calagebis 

Tanmimdevrobas specialuri cxrilebisa da grafikebis saSualebiT 

gansazRvraven. 
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