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saxelmZRvanelo gankuTvnilia saavtomobilo gzebisa da aerodromebis 

mimarTulebis bakalavrebisa da magistrantebisTvis. igi sasargeblo 

iqneba agreTve amave mimarTulebiT momuSave doqtorantebisa da 

praqtikosi inJinrebisaTvis. 

saxelmZRvanelo eyrdnoba saavtomobilo gzebis daproeqtebas 

qarTuli sainJinro skolis mravali aTeuli wlis gamocdilebas 

mxedvelobaSia miRebuli agreTve rusuli da dasavleT evropuli 

skolebis miRwevebi saavtomobilo gzebis daproeqtebaSi. 
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Tavi 1. saavtomobilo gzebis qseli 

1.1. erTiani satransporto sistema da saavtomobilo transporti 

 

tvirTebisa da mgzavrTa gadaadgilebis procesi romelsac 

laTinurad „transporti“ ewodeba erovnuli ekonomikis umniSvnelovanesi 

dargia. kavSirgabmulobasa da ekonomikasTan erTad igi warmoadgens sami 

ZiriTadi dargidan pirvels, romelTa gareSe SeuZlebelia qveynis an 

regionis arseboba. transporti xorcieldeba satransporto saSualebiT, 

Sesabamisi komunikaciaTa qselze. qseli Cveulebriv Sedgeba rkinigzis da 

saavtomobilo gzebisagan, saaviacio trasebis, samdinaro da sazRvao 

sanaosno xazebisagan. siTxeebisa da gazis transportireba warmoebs 

milsadenebis saSualebiT. transportis yvela saxeoba warmoqmnis erTian 

satransporto sistemas, Tu isini muSaoben urTierTSeTanxmebiT da 

jansaRi konkurenciis safuZvelze avseben erTmaneTs warmoiqmneba TiToeuli 

maTganis yvelaze ufro mizanSewonili gamoyenebis SesaZlebloba. 

transportis calkeul saxeobaTa Soris jansaRi konkurenciis 

safuZvelia ekologiurad sufTa garemoSi gadaadgilebis usafrTxoeba, 

ekonomiuroba da komfortuloba. mgzavri da tvirTis mflobeli 

transportis saxeobas irCevs am faqtorTa gaTvaliswinebiT. 

transporti erovnuli ekonomikis umniSvnelovanesi dargia. mas 

emsaxureba qveyanaSi arsebuli muSaxelis 10_20%, erTiani erovnuli 

produqtis Rirebulebas 15–30% iqneba transportze. qveyanaSi warmoebuli 

an Semotanili saqonelis TviTRirebulebis aranakleb 5% (xSir 

SemTxvevaSi ki 15 – 25%) Seadgenen satransporto danaxarjebi. 

qveynis erTiani satransporto sistema Cveulebriv Sedgenilia 

transportis masobriv saxeobaTagan. saqarTveloSi da msoflios uamrav 

qveyanaSi es saxeobebia: saavtomobilo, sarkinigzo, wylis (sazRvao da 

samdinaro) da milsadeni. transportis masobriv saxeobaTa garda 

arseboben transportis SedarebiT mcired gamoyenebuli sxva saxeobani. 

mag. kiduli anu sabagiro transporti. saqarTveloSi misi mTagoriani 

reliefis gamo sakmaod iyo samrewvelo, samgzavro da turistuli 

daniSnulebis bagirgzebi. CvenSi maT ganviTarebis didi perspeqtivebi 

gaaCniaT gansakuTrebiT maRalmTian regionebSi turistebis 

momsaxurebisaTvis. 
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msoflios qveyanaTa umravlesobis satransporto sistemaSi wamyvani 

adgili saavtomobilo transports uWiravs vinaidan mxolod mas SeuZlia 

tvirTebis gadaadgileba. mawarmoeblidan momxmareblamde da mgzavrebis 

gadayvana „karidan karamde“. yvela sxva saxeobis transports esaWiroeba 

saavtomobilo transportis momsaxureba da datvirTva gadmotvirTvis 

damatebiTi operaciebi. qveyanaTa umravlesobas masiuri transportis 

saxeobaTa Soris tvirTebisa da tviTbrunvis gadanawilebas Semdgomi 

kanonzomiereba axasiaTebs ix. cxr. 1.1. 

cxrili 1.1  

transportis saxeoba  tvirTi tvirTbrunva  

saavtomobilo  80 (99) 5-10 

sarkinigzo  15 60-70 

sahaero, wylis, milsadeni  5 20-35 

 

vinaidan avtomobilebs SeuZliaT tvirTebis miReba uSualod misi 

formirebis adgilze da mitana daniSnulebis adgilze yovelgvari 

gadatvirTvebis gareSe tvirTebis 80% gadaadgildeba mxolod 

avtomobilebiT, xolo 99% avtomobilebis monawileobiT. saavtomobilo 

transporti warmoadgens yvelaze ufro efeqtur transportis saxeobas 

SedarebiT mokle manZilze (naklebi 1000km) konkretul marSrutze 

SedarebiT mcire moculobis (araumetes 1 mln t tvirTisa weliwadSi) 

gadazidvebisaTvis. 

magistraluri saavtomobilo gzebis qselis Seqmnis Semdeg 

saavtomobilo transportma miiRo upiratesi mniSvneloba Sor manZilze, 

malefuWebadi da saswrafo tvirTis gadazidvisaTvis. mgzavrTa gadayvana 

saavtomobilo transportiT xorcieldeba ufro operatiulad, reisebis 

meti sixSiriT, vidre transportis sxva saxeobiT amitomacaa, rom 

saavtomobilo transportiT gadazidul tvirTebs da gayvanil mgzavrTa 

saerTo raodenoba mniSvnelovnad aRemateba igive maCvenebels sxva saxis 

transportze. amasTanave saavtomobilo transports axasiaTebs rigi 

uaryofiTi movlenac, maTgan yvelaze mniSvnelovania erTeul 

satransporto samuSaoze  sagzao satransporto SemTxvevebSi daRupulTa 

da dasaxiCrebulTa agreTve materialuri zaralis yvelaze meti 

raodenoba sxva saxis transportTan SedarebiT. aRsaniSnavia agreTve 
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ekologiuri situaciis gauaresebaSi Tburi ZravebiT aRWurvili 

avtomobilebis udidesi roli. 

axlo momavalSi saqarTveloSi gaTvaliswinebulia saavtomobilo 

transportis Semdgomi ganviTareba, gansakuTrebiT tvirTebis satranzito 

nakadebis moculobaTa zrda. 

gansakuTrebiT didia saavtomobilo transportis mniSvneloba 

naklebad dasaxlebuli da maRalmTiani raionebis aTvisebis saqmeSi. igi 

saSualebas iZleva tvirTebis gadazidvebi vawarmooT operatiulad da 

ekonomiurad vidre rkinigzis transportis gamoyenebis SemTxvevaSi.  

saavtomobilo transporti aucilebeli Semadgeneli nawilia soflis 

meurneobisa da mSeneblobis dargebisaTvis. igi udides rols TamaSobs 

turizmis ganviTarebaSi. qveynis Tavdacvis unarianobis ganmtkicebaSi. 

 

1.2. saavtomobilo gzebis qseli da misi roli saavtomobilo 
transportis efeqturobis uzrunvelyofaSi 

 

gzebi, romlebic erTmaneTTan dasaxlebul punqtebs, samrewvelo 

centrebsa da sasoflo-sameurneo raionebs, qmnian saavtomobilo gzebis 

qsels. gansazRvruli mimarTulebiT gadasazidi tvirTebi qmnian 

sxvadasxva sididis tvirTnakadebs.  

saavtomobilo gzebis qselis moxazuloba pirvel rigSi unda 

Seesabamebodes tvirTebis da mgzavrTa gadaadgilebis mTavar 

mimarTulebebs. qveyanaSi saerTo sargeblobis sagzao qselis safuZvelia 

saerTaSoriso daniSnulebis saavtomobilo magistralebis qseli, 

romelic gankuTvnilia Sor manZilze mgzavrTa Cqarosnuli gadayvanisa 

da tvirTis gadazidvisaTvis, mezobeli qveynebis sagzao qselTan da 

mniSvnelovan centrebTan dasakavSireblad. saavtomobilo magistralebis 

qselis dagegmvaSi mniSvnelovan rols TamaSobs agreTve qveynis 

Tavdacvis moTxovnebi, administraciuli, kulturuli da sameurneo 

kavSirebis uzrunvelyofa calkeul regionebs Soris, avtomagistralebis 

saerTaSoriso qselTan dakavSireba. 

saerTo sargeblobas gzebis qselis mniSvnelovani nawilia 

Sidasaxelmwifo mniSvnelobis gzebi, romlebic asruleben igive 

funqciebs regionebis masStabiT. adgilobrivi mniSvnelobis gzebi Tavis 



 6 

mxriv, warmoadgenen regionebis SigniT raionuli mniSvnelobebis gzebis 

qsels. 

saerTo sargeblobis qselis garda arseboben Sigasameurneo gzebi, 

romlebic emsaxurebian gadazidvebs sasoflo meurneobis savele ubnebsa 

da sawyobebs Soris, tyis ubnebsa da tyis gadamamuSavebel sawarmoTa 

Soris, samrewvelo sawarmoTa calkeul saamqroebsa da sawyobebs Soris. 

ramdenadac metia gzis administraciuli mniSvneloba, miT ufro 

meti avtomobili moZraobs masze da miT ufro srulyofilad unda aigos 

igi. 

sagzao qselis daproeqtebis dros maqsimalurad unda gamoviyenoT 

magari safaris mqone arsebuli gzebi. amitom, sagzao qselis dagegmvisas 

TvalsaCino adgili ukavia gzis rekonstruqciis samuSaoebs - Zveli 

gzebis misadagebas Tanamedrove Cqarosnuli saavtomobilo moZraobis 

moTxovnebisadmi. 

rogorc wesi mTavrobis mier dadgenili qveynis ganviTarebis 

prioritetuli mimarTulebebi, agreTve Tavdacvis unarianobis 

ganmtkicebis amocanebi pirvel rigSi aucileblad unda iTvaliswinebdnen 

sagzao qselis Sesabamis ganviTarebas da gaumjobesebas. 

Cveni qveynis Semdgomi ganviTarebisaTvis aucilebelia maRalmTian 

nawilSi axali dasaxlebuli punqtebis Seqmna da Zvelebis aRdgena, 

naklebaddasaxlebul raionebSi sasargeblo wiaRiseulis sabadoebis 

damuSaveba, daWaobebuli da gvalviani zonis miwebis gamoyeneba, 

saerTaSoriso turizmis ganviTareba da axali sakurorto zonebis Seqmna, 

Tavdacvisunarianobis gamtkiceba. yovelive es ki moiTxovs Tvisobrivad 

axali  sagzao qselis Seqmnas. 

 

1.3. moZravi Semadgenloba saavtomobilo gzebze 
 

Tanamedrove saavtomobilo gza gankuTvnilia mxolod erTi tipis 

satransporto saxeobis - avtomobilebis gatarebisaTvis. muxluxa manqanebi, 

saWapano oTxTvalebi, urmebi da a.S. unda moZraobdnen paralelurad 

mowyobil, gruntis an specialur satraqtoro gzebze. amitom, 

saavtomobilo gzebze moZravi Semadgenlobis ZiriTadi saxeobebia - 

avtobusebi, msubuqi da satvirTo avtomobilebi, avtomatareblebi. 
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dasaSvebia motociklebis, agreTve rezinis salteebiani  traqtorebisa da 

sasoflo-sameurneo manqanebis gavla. rogorc nebismieri sainJinro 

nagebobas, gzas SeuZlia mxolod im datvirTvebis da iseTi raodenobis 

gatareba, romelzedac igi gaangariSebulia daproeqtebisas. 

avtomobilebis gabaritebisa da wonis mimarT wayenebuli moTxovnebi 

dadgenilia saerTaSoriso standartebis Sesabamisad. is iTvaliswinebs 

saerTaSoriso da Sidasaxelmwifoebrivi daniSnulebis gzebze da im 

gzebze romlebzedac specialurad aris miTiTebuli saproeqto 

davalebaSi, avtomobilebisa da avtobusebis moZraobis SesaZleblobas 

zRvruli datvirTviT maT TiToeul RerZze 10 tZ; xolo ori 

Sewyvilebuli RerZisaTvis _ 18 tZ (А jgufis avtomobilebi). danarCeni 

gzebisaTvis dadgenilia zRvruli RerZuli datvirTva Sesabamisad 6 da 

10 tZ (B jgufis avtomobilebi). A jgufis avtomobilebis TvlebSi 

saSualo wneva gzis zedapirze ar unda aRematebodes 6, 5kgs/sm2, xolo B 

jgufisaTvis 5,5kgs/sm2. 

amrigad zog qveyanaSi sadac Semodgoma gazafxulze miwis vakisis 

simtkice klebulobs avtomobilebis garkveuli tipis moZraoba 

meorexarisxovan gzebze SezRudulia. maTi gadaadgileba daiSveba mcire 

raodenobiT da isic mxolod wlis mSral periodebSi. 

avtomobilis gabarituli zomebi saerTaSoriso standartebis mixedviT 

SezRudulia simaRleSi 4,0 m-iT, xolo siganeSi 2,5 m-iT (ix. nax. 1.1). 

         nax. 1.1. gzebze moZravi avtomobilebisa da avtomatareblebis 
zRvruli gabarituli zomebi: 

a, b – satvirTo avtomobilebi; g _ orRerZa unagira gamwe 
naxevar misabmeliT; d – samRerZa misabmeliT; 

                   e – samRerZa gamwevi ori orRerZa misabmeliT 

12,0 2,5 20,0 

20,0 24,0 

4,
0 
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saavtomobilo gzebis profilisa da gegmis elementebis 

gansazRvrisaTvis saangariSo formulebSi Sedis mTeli rigi 

maxasiaTeblebi, romlebic avtomobilebs farTo sazRvrebSi ecvlebaT. 

maT ricxvs miekuTvneba mag. avtomobilebis dinamiuri Tvisebebi, msubuqi 

avtomobilis mZRolis Tvalis mdebareoba savali nawilis donisa da misi 

wibos mimarT da sxva. es qmnis did siZneleebs gzebis saeqspluatacio 

Tvisebebis Sefasebisas, vinaidan zustad ar aris cnobili, msubuqi 

avtomobilis romel modelzea saWiro orientireba. moZraobis siCqareebis 

analizs Cveulebrivad awarmoeben satransporto saSualebaTa nakadSi 

yvelaze gavrcelebul saSualo litraJian msubuq da saSualo 

tvirTamweobis satvirTo avtomobilze. 

saavtomobilo gzebze xidebis proeqtebSi iTvaliswineben ufro met 

datvirTvebs, vidre gzebisaTvis, vinaidan xidebis samsaxuris vada 

mniSvnelovnad aWarbebs sagzao samosis konstruqciebis samsaxuris vadas. 

 
 

1.4. saavtomobilo gzebze moZraobis maxasiaTeblebi 

 
erTi mimarTulebiT da sxvadasxva siCqariT moZravi gansxvavebuli 

tipis calkeuli avtomobilebi gzaze warmoqmnian satransporto 

saSualebaTa nakads. ramdenadac ufro meti avtomobili moZraobs 

nakadSi, miT ufro mkacri moTxovnebi unda iyos wayenebuli gzisadmi. 

gzis geometriuli elementebis dasabuTebis dros iyeneben avtomobilTa 

nakadis sxvadasxva maxasiaTeblebs. 

avtomobilis samoZrao zolebis raodenobis gansazRvrisaTvis, 

miwis vakisisa da savali nawilis siganis dasabuTebisaTvis gadamwyveti 

mniSvneloba aqvs avtomobilebis raodenobas, romlebic gaivlian gzaze 

gansazRvruli drois ganmavlobaSi. amitom, gzebze moZraobis ZiriTad 

maxasiaTeblad Rebuloben avtomobilebis saerTo raodenobas, romlebic 

gaivlian drois erTeulSi (dRe-RameSi, saaTSi) gzis romelime 

ganivkveTze. am maxasiaTebels ewodeba moZraobis intensioba. 

gzis muSaobis pirobebis Sefasebisas moZraobis intensiobas Tu 

gamovxatavT gamavali avtomobilebis mxolod faqtiuri, saerTo 

raodenobiT, maTi tipebis miuxedavad es arasakmarisi iqneba. gzaze 

garkveuli siCqariT moZravi ramdenime avtomatareblis gavla mZime 
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misabmeliT, datvirTvisa da xangrZliobis mixedviT araa ekvivalenturi 

igive raodenobis swrafmavali msubuqi avtomobilebis gavlisa, amitom 

moZraobis faqtiuri intensioba dahyavT msubuqi avtomobilebis 

ekvivalentur raodenobamde. amisaTvis iyeneben dayvanis koeficientebs, 

romlebic gviCvenebs Tu ramden msubuq avtomobils SeuZlia gaiaros gzis 

ubanze erTi satvirTo avtomobilis an avtomatareblis gavlis drois 

ganmavlobaSi. am koeficientebze amravleben TiToeuli tipis avtomobilebis 

raodenobas.  

moZraobis dayvanili intensiurobis gansazRvrisaTvis iyeneben 

Semdeg koeficientebs:  

cxrili 1.2 

satransporto saSualebebis tipi  dayvanis koeficienti  

msubuqi avtomobilebi  1, 0 

motociklebi  0,5 

satvirTo avtomobilebi  1, 5-4, 5 

avtomatareblebi  5, 0 -6, 0 

 

dayvanis koeficientebi avtobusebisaTvis iseTivea, rac satvirTo 

avtomobilebisaTvis, romelTa bazazec arian isini agebuli. daserili da 

mTiani adgilebisaTvis dayvanis koeficientebs adideben Sesabamisad 1,4 

da 2-jer. 

moZraobis intensioba icvleba gzis calkeuli ubnebis mixedviT, 

izrdeba qalaqebTan, msxvil dasaxlebul punqtebTan da rkinigzis 

sadgurebTan miaxlovebisas, mcirdeba samarSruto ubnebis SuaSi (nax. 1.2. a). 

moZraobis intensioba ara aris mudmivi dRe- Ramis ganmavlobaSi da 

mkveTrad mcirdeba Ramis saaTebSi (nax. 1.2. b) ar aris mudmivi agreTve 

wlis ganmavlobaSi (nax. 1.2. g). agraruli raionebis gzebze mosavlis 

aRebis periodSi gadazidvebis moculoba da Sesabamisad moZraobis 

intensiurobac mniSvnelovnad izrdeba. sadResaswaulo dReebSi satvirTo 

avtomobilebis moZraoba mcirdeba, xolo msubuqisa, piriqiT - izrdeba. 

gzebze moZraobis intensiobis xSir meryeobasTan dakavSirebiT 

saangariSo periodisaTvis miRebulia misi saSualo sidideebi, magaliTad 

moZraobis saSualo wliuri sadReRamiso intensioba (nax. 1.2. b `1~).  
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nax. 1.2. moZraobis intensiobis cvlileba misasvleli gzis 
sxvadasxva ubanze a), dReRamis ganmavlobaSi b)  Tveebis 

mixedviT g) 

 

SeiZleba aseve visargebloT maqsimaluri intensiobiT, romelic  

gvxvdeba gzis yvelaze ufro did datvirTvis dros. magaliTad sasoflo 

_ sameurneo warmoebis produqtebis gadazidvisas nax. 1.2. g (`2~ - 

marcvleuli `3~ _ yurZeni). moZraobis aseTi intensioba mniSvnelovnad 

aRemateba saSualo wliurs. am SemTxvevaSi gzis profilisa da gegmis 

elementebis gaangariSebisas iTvaliswineben saSualo intensiobas pikis 

periodSi, rac aranakleb 1,5 -jer metia mis saSualo wliur intensiobaze. 

intensioba ar warmoadgens moZraobis amomwurav maxasiaTebels. 

saavtomobilo gzebis daproeqtebisa da eqspluataciis zogierT 

amocanaTa gadawyvetisaTvis sargebloben sxva saxis maxasiaTeblebiTac.  

ase, magaliTad: sagzao samosis simtkicis gaangariSebisaTvis 

mniSvnelovania datvirTvebis aramarto raodenoba aramed sididec. 

vinaidan mZime avtomobilis erTi gavla gzaze zogjer axdens ufro 

damangrevel zemoqmedebas vidre mravali SedarebiT msubuqi avtomobilis 

gavla. amis gamo saWiroa moZraobis faqtiuri intensioba daiyvana 

romelime, saangariSod miRebuli mZime avtomobilis moZraobis 

ekvivalentur (dayvanil) intensiobaze.  

samrewvelo sawarmoTa gzebis daproeqtebis dros sadac msubuqi 

avtomobilebis moZraoba praqtikulad ar xdeba, satransporto nakads 

5 

1 

0 3 6 9 12 15 18 21 24 

2 3 

0 20 40 60 km 

aT.avt. 

mo
Zr

ao
b
i
s
 

i
n
t
en
s
i
o
b
a,
 %

 

g
a
d
az

i
d
ve
b
i
s
 m
o
c
u
l
o
b
a 

%
 w

l
i
u
r
i
d
an
 

0 

20 

40 

60 

0 2 4 6 8 10 I II II I V V VII VII IX X XI XII 

moraobis intensioba 

masStabebi 

Tveebi 

dro, sT 

a) 
b) 

g) 



 11 

axasiaTeben tvirT daZabulobiT anu erTi wlis ganmavlobaSi gadaziduli 

tvirTebis (neto masis mixedviT) raodenobiT. moZravi Semadgenlobis 

detaluri daxasiaTebisaTvis avtomobilebs Cveulebriv hyofen 4 ZiriTad 

kategoriad: Zalze mcire tvirTamweobiT 1,5 t-mde, mcire - 1,5-dan 3 t - 

mde, saSualo _3- dan 7 t -mde da didi 7 t. ufro meti tvirTamweobiT. 

karierebSi, samSeneblo moednebze gamosayeneblad gankuTvnilia 

zemZime tvirTamweobis avtomobilebi 40, 60 da meti t tvirTamweobiT . 

maTi gavla saerTo sargeblobis saavtomobilo gzebze SeiZleba mxolod 

erTeul SemTxvevebSi, sagzao samosebis muSaobisaTvis wlis xelsayrel 

periodSi, dautvirTav mdgomareobaSi. 

Cveulebriv erTi qveynis an regionis sxvadasxva gzebze moZraobis 

nakadebis saSualo Semadgenloba SedarebiT mudmivia da Seicavs: 5-10% 

avtobusebs, 15-20% satvirTo avtomobilebs (maT Soris 5% mosabmelian 

avtomobilebs,  10%  avtomobilebs 7 t-ze  naklebi  tvirTamweobiT) da 

70-80% msubuq avtomobilebs. saqarTveloSi msubuqi avtomobilebis ricxvi 

saerTo nakadSi ganuwyvetliv izrdeba, gansakuTrebiT sakurorto 

raionebSi sadac gzebze msubuqi avtomobilebis raodenoba xSirad 

aWarbebs 90%-s. saerTaSoriso satransporto koridorebze saqarTvelos 

teritoriis CarTvis Semdeg Cvens saerTaSoriso daniSnulebis 

magistralebze farTod gavrcelda avtomobilebi da naxevarmisabmeliani 

unagira gamweebi 20-25 t tvirTamweobis misabmelebiT. 

 
1.5. saavtomobilo gzebis klasifikacia 

 

qveynis erovnuli ekonomikisa da kulturuli cxovrebisaTvis 

mniSvnelobis, aseve administraciuli daqvemdebarebis mixedviT 

saavtomobilo gzebi SeiZleba daiyos Semdeg jgufebad: 

saerTaSoriso mniSvnelobis magistraluri gzebi, romlebic 

gankuTvnilia mezobeli qveynebis msxvil administraciul,  samrewvelo 

da kulturul centrebs Soris da saxelmwifoTa umniSvnelovanes 

raionebs Soris Cqarosnuli saavtomobilo mimosvlisaTvis; 

Sida saxelmwifoebrivi mniSvnelobis magistraluri gzebi _ 

regionebis centrebsa da qveynis masStabiT msxvil dasaxlebul punqtebs 

Soris saavtomobilo mimosvlisaTvis. 
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adgilobrivi mniSvnelobis gzebi, romlebic akavSireben erTmaneTTan 

raionul centrebs, dasaxlebul punqtebs da msxvil samrewvelo 

warmoebebs, rkinigzis sadgurebs da navsadgomebs. gadazidvebis ZiriTadi 

moculoba sruldeba Sidasaxelmwifoebriv da adgilobrivi mniSvnelobis 

gzebze vinaidan sigrZis mixedviT isini Seadgenen sagzao qselis  

aranakleb 80%. 

garda zemoxsenebuli tipebisa saerTo sargeblobis qselSi 

SeiZleba gamovyoT e.w. saparko da sakurorto gzebi. saparko gzebi 

emsaxurebian nakrZalebsa da erovnul parkebSi turistebis gadaadgilebas. 

sakurorto gzebi ki upiratesad gankuTvnili sakurorto raionebSi 

mgzavrTa mimosvlisaTvis;  

calke SeiZleba gamovyoT: misasvleli gzebi umsxviles qalaqebTan 

da samrewvelo centrebTan mimdebare raionebTan maTi dakavSirebisaTvis; 

qalaqis da dasaxlebuli adgilebis quCebi (gzebi), romlebic 

emsaxurebian Siga samgzavro da satvirTo gadazidvebs. 

samrewvelo sawarmoebis, calkeuli agraruli, satyeo meurneobis 

da sxva kerZo meurneTa kuTvnili gzebi, romlebzedac xorcieldeba 

Sigasameurneo gadazidvebi ar Sedian saerTo sargeblobis gzebis qselSi 

da miekuTvnebian e.w. Sidasawarmoo gzebs. maTze saxelmwifos mier dadgenil 

normatiul-teqnikur moTxovnebs mxolod sarekomendacio xasiaTi aqvT. 

saavtomobilo gzis daniSnuleba da teqnikuri parametrebi 

damokidebuli moZraobis intensiobaze. rac ufro intensiuria moZraoba 

miT ufro srulyofili unda iyos gza da misi teqnikuri aRWurviloba. 

gzis daniSnulebisa da proeqtis Sedgenis periodidan moZraobis 

intensiobis 20 wlis perspeqtiuli sididis mixedviT, saqarTvelos 

saavtomobilo gzebs hyofen sxvadasxva kategoriad (cxr. 1.3).  

Tu moZraobis maRali intensiobis pirobebSi avagebT gzas 

SedarebiT didi qanobebiT, mkveTri mosaxvevebiT da viwro savali 

nawiliT mSenebloba iafi dajdeba, samagierod gzaze avtomobilebi ver 

imoZraveben maRali siCqariT. amis gamo gzaze eqspluataciis mTel 

periodSi gadazidvebis TviTRirebuleba didi iqneba da sabolood 

erovnul ekonomikas mouwevs metad mZime da zedmeti xarjebis gaReba.  

unda aRiniSnos, rom gzis mniSvneloba fasdeba aramarto moZraobis 

intensiobiT an mSeneblobisa da eqspluataciis RirebulebiT, 
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iTvaliswineben aseve gzis mniSvnelobas erovnuli ekonomikisa 

TavdacvisaTvis, agreTve gzis rols satransporto qselSi. zogjer gzebs 

ageben maRali teqnikuri moTxovnebis dacviT moZraobis SedarebiT mcire 

intensiobis miuxedavad, aseTia magaliTad: misasvlelebi msxvil 

aeroportebTan, gzebi bunebriv nakrZalebsa da sakurorto adgilebSi, 

qalaqgare dasvenebis zonebSi, sadac mgzavrebis, turistebisa da 

damsveneblebisaTvis unda uzrunvelyon moZraobis maqsimaluri komforti. 

cxrili 1.3 

parametrebis dasaxeleba  
saavtomobilo gzis daniSnuleba  

saerTaSoriso  
Sidasaxel-

mwifoebrivi  
adgilobrivi 

teqnikuri kategoria  IA IIA IB IIB IIC IID IIIA IIIB 

saangariSo 

siCqare, 

km/sT  

ZiriTadi  120 100 100 80 70 60 40 40 

SezRuduli 

pirobebi  
100 80 80 70 60 50 30 15 

gamonaklis 

SemTxvevaSi  
80 60 60 50 40 30 20 10 

moZraobis 

intensioba 

ms. avt/dR. 

pikis 

periodi  
22000 8000 19100 7000 6000 5000 3000 1000 

saSualo 

wliuri  
15000 6000 14250 4000 3000 3000 1000 300 

 

aseve ar SeiZleba SevizRudoT mxolod moZraobis mosalodneli 

intensiobiT pionerul (pirveladi) gzebis daproeqtebis drosa 

axladaTvisebul naklebad dasaxlebul raionebSi. aseTi gza, momavalSi 

SesaZloa gadaiqces didi intensiobis mqone magistralur gzad, romlis 

garSemoc gaSendeba raionis infrastruqtura. amitom pioneruli gzebi 

saWiroa aSendes raionis ganviTarebis Soreuli perspeqtivebis 

gaTvaliswinebiT trasis gegmisa da grZivi profilis ufro maRali 

teqnikuri kategoriis normativebiT. 

gzis geometriul elementebs angariSoben calkeuli msubuqi 

avtomobilebis usafrTxo moZraobis pirobidan kargi xilvadobis dros, 

svel, sufTa safarze saangariSo siCqariT moZraobisas. 

avtomobilebis moZraobis siCqareebi sxvadasxva kategoriis gzebis 

gegmisa da grZivi profilis elementebis gaangariSebisaTvis mocemulia 

cxr. 1.3-Si. 
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I da II kategoriis gzebisTvis moZraobis ZiriTadi saangariSo 

siCqare tolia Tanamedrove, saSualo litraJis Zraviani msubuqi 

avtomobiliT moZraobis saSualo siCqareebisa, xolo III kategoriis 

gzebisaTvis saangariSo siCqare uaxlovdeba satvirTo avtomobilebis 

moZraobis saSualo siCqareebs. dabali kategoriis adgilobrivi gzebi 

zRudaven avtomobilebis SesaZleblobebs srulad gamoiyenon Tavisi 

dinamiuri Tvisebebi. amitom Tu, saavtomobilo gzebis daproeqtebisas 

adgilobrivi pirobebi iZleva SesaZleblobas da ar iwvevs mSeneblobis 

Rirebulebisa da samuSaoebis moculobis arsebiT gadidebas, saWiroa 

gegmisa da grZivi profilis elementebis iseT sidideTa daniSvna, 

romlebic uzrenvelyofen moZraobas ufro maRali siCqareebiT. 

avtomobilis moZraobis saangariSo siCqareebi, romlebic miRebulia 

saqarTveloSi, daaxloebiT Seesabameba sxva qveynebSi miRebul saangariSo 

siCqareebs. ase, magaliTad: italiis, germaniis, safrangeTisa da 

niderlandebis saavtomobilo magistralebze, saangariSo siCqared 

miRebulia 140 km/saaTi (vake adgilebSi), inglisSi _ 120 km/ saaTi, aSS - Si 

112 km/ saaTi. 
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Tavi 2. saavtomobilo gzis elementebi 

2.1. gzis gegmis elementebi 

 
saavtomobilo gzebma unda uzrunvelyon mgzavrebis da tvirTebis 

usafrTxo, ekonomiuri da komfortuli gadaadgileba ekologiurad 

sufTa garemoSi. erTi SexedviT am moTxovnaTa sruli dakmayofileba 

SeuZlia gzas, agebuls swor xazze (wrfeze), romelic aerTebs mocemul 

wertilebs. magram, umoklesi mimarTulebiT gzis agebas aferxeben 

reliefis elementebi (mTebi, xramebi) wylisagan Seqmnili winaRobani 

(Waobebi, tbebi, mdinareebi), nakrZalebi, gzebis gayvanis aucilebloba 

Sualedur punqtebTan, mdinareebis, rkinigzebisa da arsebuli saavtomobilo 

gzebis gadakveTisaTvis moxerxebul adgilebze aseve gzis gayvanis 

mizanSeuwonloba soflis meurneobisaTvis Zvirfas miwebze da a.S.  

nax. 2.1-ze naTlad Cans, rom xramis damreci ferdobebis, 

dasaxlebuli punqtebis Semovlisa da xramis gadakveTis Tavidan 

acilebis saWiroebam gamoiwvia gadaxveva umoklesi swori mimarTulebidan 

da gzis gegmam miiRo mrudebis SeuRlebuli texili xazis saxe. 

nax. 2.1. gzis trasis gegma 
 

avtomobilebis usafrTxo da komfortuli moZraobisaTvis gzis 

gegmis texil xazs arbileben mis kuTxeebSi wris rkalebis da TandaTan 

cvalebad radiusiani mrudebis CaweriT. 

pk2+ 
+60,3 
pk12+ 
+22,0 
pk24+ 
+74,4 
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gzis dagrZelebas, romelic gamowveulia moxvevis kuTxeebis 

SetaniT, axasiaTeben ganviTarebis, anu dagrZelebis koeficientiT, romelic 

tolia gzis faqtiuri sigrZis fardobisa pirdapir mimarTulebaze 

(sahaero xazze) gadazomil manZilTan. 

gzis geometriuli RerZs sivrceSi ewodeba trasa. trasa 

dabrkolebaTa Semovlisa da gadalaxvisas icvlis Tavis mimarTulebas 

gegmaSi da profilSi, amitom is warmoadgens rTul sivrcul xazs (nax. 2.2). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.2. gzis RerZi, rogorc sivrcobrivi mrudi: 
a – gzis vakisis xedi aqsonometriaSi; b – gzis gegma; 

 g – grZivi profili. 

 

Semcirebul masStabSi horizontalur sibrtyeze trasis proeqciis 

grafikul gamosaxulebas ewodeba trasis gegma. 

trasis mimarTulebis Secvla ganisazRvreba moxvevis kuTxiT, 

romelic izomeba trasis mimarTulebis gagrZelebasa da mis axal 

mimarTulebas Soris. moxvevis kuTxeebs Tanmimdevrulad nomraven gzis 

gaswvriv - trasis  sigrZis mixedviT. daproeqtebuli trasis adgilze  

zustad gadatanis mizniT, mis orientireba warmoebs dedamiwis mxaresTan 

SefardebiT. am mizniT gamoTvlian trasis swori ubnebis rumbebs (nax. 2.I). 

z 

z2 

x 
x
 

z1 

x
 

z 

z2 

x
 

z1 

x
 

y 
y2 

y1 

y 

y2 

y1 

L1 L2 L 

a) 

b) 

g) 
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gzis gegmaze mrudeTa geometriuli elementebia (sur. 2.3): moxvevis kuTxe 

 radiusi R, mrudis sigrZe K, tangesi T  da biseqtrisa Б. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 2.3. horizontaluri mrudis kuTxis elementebi: 

α _ moxvevis kuTxe, B _ kuTxis wvero, A _ mrudis sawyisi wertili; 
C _ mrudis dasrulebis wertili; Б _ biseqtrisa; R _ radiusi; K _ 

mrudi; T _ tangensi. 

 

vinaidan kvleva _ Ziebis dros trasis sigrZes zomaven tangensebis 

mimarTulebiT, mrudis sazRvrebSi warmoiSveba Seusabamoba gzis sigrZis 

Sefasebis dros. gasazomi texili xazi АВС (ix. nax. 2.3) ufro grZelia, 

vidre rkaliAAЕС am Seusabamobis Sesworebis mizniT, gzis sigrZis 

gazomvisas, TiToeul mrudze SeaqvT Sesworeba, romelsac ewodeba 

minazomi D. 

mrudis elementebi erTmaneTTan dakavSirebulia martivi 

trigonometriuli formulebiT, romlebic miiReba nax. 2.3-dan  

;
2


RtgT                    );1

2
(sec 


RБ             

;
1800

R
K             Д=2Т-К.                          (2.1) 

mrudeTa elementebs gansazRvrisa da maTi adgilze dakvalvis 

gasaadvileblad arsebobs specialuri cxrilebi da eleqtronul 

gamomTvlel manqanaTa Sesabamisi programebi. 

T 

 

/2 

C 

B 

O 

Б 

A 

K 

E 
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2.2. gzis grZivi profilis elementebi 

gzis RerZis gaSlil proeqcias vertikalur sibrtyeze ewodeba 

gzis grZivi profili, igi gviCvenebs gzis calkeuli ubnebis daxrilobas 

da misi savali nawilis ganlagebas miwis zedapiris mimarT, xelovnur 

nagebobaTa tipebs da zomebs, geologiuri Wrilis monacemebs da a.S. 

grZivi qanobis sidide warmoadgens saavtomobilo gzis 

satransporto Tvisebebis erT-erT umniSvnelovanes maxasiaTebels. 

adgilis bunebrivi qanobebi xSirad metia avtomobilebis efeqturi 

gamoyenebisaTvis dasaSveb sidideze. aseT SemTxvevebSi gzis qanobs 

akeTeben miwis zedapiris qanobze ufro naklebs borcvebze gruntis 

moWriT an piriqiT, reliefis dadablebul ubnebze-gruntis miyriT. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.4. gzis ganlageba grZiv profilze: 
I – gza nulovan niSnulze; II – yrilze; III – WrilSi. 

 

im adgilebs sadac gzis zedapiri gruntis moWris Sedegad 

dedamiwis zedapirze ufro dablaa ganlagebuli, ewodeba _ Wrili, xolo 

ubnebi, sadac gza gadis miwis zedapirze ufro maRla, xelovnurad 

dayril gruntze yrili. rodesac yrilis simaRle 1 m. naklebia, amboben, 

rom gza gadis nulovan niSnulebze. yrilebis da Wrilebis mowyobis 

gamo gzis niSnulebi ar emTxveva miwis zedapiris niSnulebs (nax. 2.4). 

miwis zedapiris niSnulebsa da gzis kides (warbas) niSnuls Soris 

sxvaobas, romelic gansazRvravs yrilis simaRles an Wrilis siRrmes, 

ewodeba muSa niSnuli (nax. 2.5). 
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nax. 2.5. miwis vakisis muSa niSnuli: 
a – WrilSi; b – yrilSi. 

 

grZivi profilis gardatexebi, gamowveuli qanobis cvlilebiT, 

arTulebs moZraobis rig pirobebs: amozneqili adgilebi gzaze auaresebs 

xilvadobas, xolo Tu simrudis radiusi SedarebiT mcirea, didi 

siCqariT moZraobis dros avtomobilis wina RerZis gantvirTvis gamo 

warmoiqmneba marTvadobis dakargvis saSiSroeba. Camozneqil gardatexebze 

moZraobis mimarTulebis uecari Secvla warmoiqmnis biZgs, igi 

arasasiamovnoa mgzavrebisaTvis da amave dros iwvevs avtomobilis 

dakidebis elementTa gadatvirTvas. am mizezTa gamo grZivi profilis 

gardatexebs auRleben mrudebiT. nax. 2.6-ze wyvetili xaziT naCvenebia 

grZivi profilis Semarbilebeli gardatexebi. frCxilebSi Casmuli 

cifrebi axasiaTeben muSa niSnulebs, romlebic unda yofiliyo 

vertikaluri mrudebis gareSe, cifrebi ufrCxilebod faqtiuri niSnulebia. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.6. vertikaluri mrudeebi: 
1 – amozneqili; 2 – Cazneqili 
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nax. 2.7. grZivi profilis gaformebis tipobrivi nimuSi 
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grZivi profilis grafikuli gamosaxuleba warmoadgens erT-erT 

ZiriTad saproeqto dokuments, romlis safuZvelzec Sendeba gza. grZivi 

profilis naxazs aformeben dadgenil wesebTan zusti SesabamisobiT (nax. 

2.7). 

TvalsaCinoebisaTvis grZiv profilze vertikalur manZilebs 

(niSnulebs) gamosaxaven ufro did masStabSi, vidre horizontalurs. vake 

adgilebSi gamavali gzebisTvis miRebulia vertikaluri masStabi 1: 500 (5 

m. 1 sm) da horizontaluri masStabi 1: 5000 (50 m. 1 sm). grZivi profilis 

gamoxazvis dros iyeneben pirobiT aRniSvnebs (nax. 2.8). 

mTis gzebze, sadac grZivi profili xasiaTdeba gzisa da miwis 

zedapiris qanobebis xSiri cvalebadobiT da mokle ubnebze niSnulebis 

didi sxvaobiT, miRebulia ufro msxvili masStabebi: vertikaluri 1: 200, 

horizontaluri 1 : 2000. 

grZiv profilze SedarebiT wvrilad gavlebul xazs, romelic 

aerTianebs miwis zedapiris niSnulebs, ewodeba miwis zedapiris xazi an 

Savi xazi. ufro msxvilad wiTeli feriT gavlebul xazs, romelic 

Seesabameba gzis warbas niSnulebs, ewodeba saproeqto xazi. 

saproeqto xazs gamosaxaven grZiv profilze 2-jer ufro msxvilad, 

vidre miwis zedapiris xazs. 

grZiv profilze, miwis zedapiris xazze 2 sm-iT ufro dabla mis 

paralelurad gamosaxaven gruntis profils, romelzedac amowerilia 

gruntis dasaxeleba; xolo Surfebis da burRilebis pirobiTi aRniSvnebi 

miuTiTeben gruntis saxeobebze da konsistenciaze (nax. 2.9). 

torfs, sapropels da kldovan qanebs profilze aRniSnaven maTi 

ganlagebis mTel sigrZeze da siRrmeze. 

gruntis profilis Sedgenis dros vertikalur masStabs Rebuloben 

1:50.  
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nax. 2.8. ZiriTadi pirobiTi aRniSvnebi grZiv profilze 

     1 – reperi 7, niSnuli 537,211, ganlagebulia pk 17+65-dan marjniv 30 m;  

     2 – avtomobilebis Camosasvlelebi da gadasasvelelebi, mierTebebi,  

     gadakvTebi; a – Camosasvleli mierTeba tipiuri proeqtis II_a marcxniv  

     98 m-ze winamdebare piketidan; b – gadasasvleli gadakveTa tipiuri  

     proeqtis 1-a mixedviT 60 m-ze piketidan; 3 – rkinigzis gadasasvlelebi;  

g) 

a) b) 

a) b) 

a) b) 

a) b) 

a) b) 

a) b) 

a) 

b) 

a) b) 

a) b) 

a) b) 

a) b) 
a) b) 

g) d) e) 

g) 

d) e) v) 

g) 

d) 

e) 

g) 

g) 

g) d) 

d) 
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     a – daucveli gadasasvleli pk+27-ze; b – daculi gadasasvleli pk+83 m-ze.  

     saniSne almis zemoT naCvenebi cifrebi mianiSneben gadasasvlelis  

     kategoriaze; 4 – wyalsarini: a – samTo arxis mimarTuleba da sigrZe;  

     b – wylis marcxniv gaSveba; g – wylis marjvniv gaSveba; 5 – vertikaluri  

     mrudeebi: a – amozneqili vertikaluri mrudi aRmavali da CaRmavali  

     ganStoebebiT; b – amozneqili mrudi CaRmavali ganStoebiT; g _ Cazneqili  

     vertikaluri mrudi CaRmavali da aRmavali ganStoebebiT, mrudis Sua  

     nawili ganlagebulia piketze; d – Cazneqili mrudi aRmavali ganStoebiT;  

     e _ pk-10 m-ze amozneqili mrudis (radiusiT 6000 m) gardaqmna Cazneqil  

     mruded (radiusiT 3000 m) 3% qanobze; mrudis Sua nawili moTavsebulia  

     25 m-ze piketidan; 6 – piketaJi: a – Sualedi wertili pk+65 m-ze;  

     b – CaWrili piketi sigrZiT 90 m Sualedi wertilebiT pk6+30 m da pk6+50 m-ze;  

     7 – sakilometro niSani; a – dasaproeqtebeli gzis sakilometro niSani;  

     8 – mrudebi gegmaze; a – mrudi #5 radiusiT 500 m da moxvevis kuTxiT  

     26°24; viraJis ganivi qanobi 4%, gardamavali mrudis sigrZe – 40 m. mrudis  

     dasawyisi da bolo ganlagebulia Sesabamisad pliusian wertilebze +13 da  

     +10 m-ze; b – mrudi 5°-ze nakleb moxvevis kuTxisaTvis; 9 – xelovnuri  

     nagebobebis ganlagebis adgili: a – saproeqto rkinabetonis xidi sigrZiT  

     16 m; b – arsebuli rkinabetonis xidi sigrZiT 20 m; 10 – xidebi; a – xis  

     xidi an gzagamtari; b – kapitaluri xidi an gzagamtari koWuri samalo  

     nagebobiT; g – xidi qveda svlis fermiT; d – gzagamtari saproeqto gzis  

     zeviT; e – gzagamtari saproeqto gzis qveviT; 11 – milebi da sxva xelov- 

     nuri nagebobebi; a – kapitaluri tipis ovaluri mili; b – kapitaluri  

     tipis mrgvali mili; g – kapitaluri tipis sworkuTxa mili; d – xis  

     sworkuTxa mili; e – mJonavi yrili; v – Rari. 12 _ sayrdeni kedlebi;  

     a – zemo sayrdeni kedeli; b – qvemo sayrdeni kedeli; g – zemo garsacmi  

     kedeli; d – qvemo garsacmi kedeli; 13 – Surfebi da WaburRilebi;  

     a – Surfi #57 siRrmiT 1,85m Tixnar gruntebSi; gruntis wylebi (2007 w.  

     21 maisis dakvirvebiT). siRrmiT 1,1 m (svetis sisqe profilze 6 mm);  

     b – Surfi mtvrovan TixnarebSi, WaburRilis CaRrmavebiT 4 m-de; daWao- 

     bebuli gruntis sazRvari 0,6 m-ze; g – WaburRili siRrmiT 8,1 m (svetis  

     sigane profilze 2 mm); d – igive, WaburRili gruntis konsistenciis  

     aRniSvniT; 14 _ xidiT gadasasvlelebze sainJinro-geologiur pasportebSi  

     mocemuli WaburRilebis mixedviT bmuli gruntebisa da teniani fxvieri  

     gruntebis konsistenciis aRniSvna; a _ mcireteniani qviSovani gruntebi  

     da myari bmuli gruntebi; b – mcireteniani qviSovani gruntebi da  

     Zneladplastikuri bmuli gruntebi; g – Zlierteniani qviSovani gruntebi  

     da rbili plastikuri bmuli gruntebi; d – wyliT gaJRenTili qviSovani  

gruntebi da denadi bmuli gruntebi. 
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nax. 2.9. gruntebisa da mTis qanebis pirobiTi aRniSvnebi saavtomobilo 

gzebis geologiur Wrilebze, grZiv da ganiv profilebze: 

     1 – qviSnari; 2 _ wvrili qviSnari; 3 _ Tixnari; 4 _ mZime Tixnari;  

     5 _ mtvrovani Tixnari; 6 _ mtvrovani grunti; 7 _ Tixa; 8 _ saSualo  

     marcvlovani qviSa; 9 _ mtvrovani qviSa; 10 _ nakaWri Tixa; 11 _ xreSovani  

     qviSa; 12 _ qviSiani qvis nayari; 13 _ torfi; 14 _ sapropeli; 15 _ xavs- 

     mcenareuli safari; 16 – lamiani grunti; 17 _ nayari grunti; 18 _ samSeneblo  

     nagavi; 19 – xreSi; 20 _ kenWi; 21 _ xvinWa, naSali xvinQa; 22 _ graniti;  

     23 _ diabazi; 24 _ Tixovani fiqali; 25 _ metamorfuli fiqali; 26 – mergeli;  

     27 – kirqva; 28 _ niJarovani kirqva; 29 _ qviSaqva (niSnakiT `Tx~ _ Tixovani;  

`kv~ _ kvarciti da a.S.) 

 

2.3. saavtomobilo gzis ganivi profili 

 
gzis RerZis gaswvriv mdebare miwis farTobs romelzedac 

ganlagebulia sagzao vakisi, damxmare nagebobaSi, gamwvanebis elementebi 

ewodeba sagzao anu ganTvisebis zoli. 

gzis ganivi kveTis proeqcias trasis marTobul sibrtyeze ewodeba 

ganivi profili (nax. 2. 10). 

cxrilSi 2.1. mocemulia ganivi profilis ZiriTadi parametrebi. 

qvemoT ganxilulia ganivi profilis mxolod tipiuri elementebi, 

romlebic gamoiyeneba xelsayrel gruntebisa da hidrologiur pirobebSi. 

saavtomobilo gzis daproeqtebisas daWaobebul, mTagorian, udabno da 

sxva rTul pirobebSi ganivi profilis moxazuloba icvleba. es 

cvlilebebi ganxilulia saxelmZRvanelos Sesabamis nawilebSi. 
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nax. 2.10. gzis ganivi profilis elementebi:  

     a – erTi savali nawiliT; b – ori savali nawiliTa da gamyofi zoliT;  

     1 – miwis vakisi; 2 – gverduli; 3 – savali nawili; 4 – gverdiTi arxis Sida  

     ferdobi; 5 – yrilis warba; 6 – savali nawilis wibo; 7 – savali nawilis  

     RerZi; 8 – gzis RerZi; 9 – sanapiro zoli; 10 – gverdiTi arxis gare  

              ferdobi; 11 – yrilis ferdobi; 12 _ gamyofi zoli.  
 

cxrili 2.1 

parametrebis dasaxeleba  
saavtomobilo gzis mniSvneloba  

saerTa-
Soriso  

Sidasaxel-
mwifoebrivi  

adgilobrivi  

teqnikuri kategoria  I A II A I B II B II C II D III A III B 
samoZrao zolebis 
raodenoba  

 4 2 4 2 2 2 1 1 

erTi samoZrao zolis 
sigane, m  

3.75 3.75 3.50 3.50 3.25 3.00 4.5 3.5 

usafrTxoebis zolis 
sigane xidebze, m  

2.0 2.0 1.5 1.5 1.5 1.5 1.0 - 

gverdulebis sigane, m  3.75 3.75 3.50 3.00 2.00 2.00 1.5 1.0 
gverdulis gamagrebis zo-
lis minimaluri sigane, m  

3.00 0.75 0.75 0.50 0.50 0.50 0.50 1.0 

gamyofi 
zolis 
minimaluri 
sigane, m  

ZiriTadi 6.00 - 5.00 - - - - - 
SezRudul 
pirobebSi 

4.00 - 3.50 - - - - - 

gamonaklis 
SemTxvevaSi 

2.00 - 1.5 - - - - - 

gamyofi zolis gamagre-
bis minimaluri sigane, m 

1.00 - 0.75 - - - - - 

erTi samoZrao zolis 
maqsimaluri gamtarunari-
anoba, ms.avt/sT 

2000 1900 1800 1700 1500 1500 1300 1150 
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gzis zedapirs romlis farglebSic moZraoben avtomobilebi ewodeba 

savali nawili. mas amagreben magari jiSis qvis masalisa SemkvreliT 

mowyobili ramdenime feniT, ageben e.w. sagzao samoss romlis zeda fenas 

ewodeba fenili. 

umaRlesi kategoriis gzebze yoveli mimarTulebiT moZraobisTvis 

savali nawili calkea gamoyofili. usafrTxoebisaTvis saval nawilTa 

Soris ewyoba gamyofi zoli romelzedac avtomobilebs ekrZalebaT 

Sesvla. savali nawilis gverdiT ewyoba gverdulebi, maT iyeneben 

avtomobilTa droebiT gasaCereblad da gzis saremonto masalebis 

dasawyobad. gverduli aumjobesebs moZraobis usafrTxoebas vinaidan 

avariul situaciaSi igi savali nawilis rezervicaa. savali nawilis 

gaswvriv gverdulebsa da gamyof zolebze awyoben gamagrebul e.w. 

sanapiro zolebs, romlebic unarCuneben sagzao samosis kides simtkices 

da uzrunvelyofen avtomobilis usafrTxoebas savali zolidan uecrad 

gadasvlisas. 

savali zolis gruntis zedapiridan saWiro simaRleze mosaTavseblad 

ewyoba miwis vakisi - yrili an Wrili gverdiTi arxebiT, romlebic 

zedapirul wyals aSoreben gzas. miwis vakisSi Sedis agreTve rezervebi - 

gzis gaswvriv ganlagebuli mcire sigrZis Txrilebi saidanac iReben 

grunts yrilis asagebad. zedmeti an gamoudegari gruntis dasayrelad 

ewyoba kavalieri - Wrilis paraleluri gruntis nayari. 

savali nawili da gverdulebi mimdebare adgilebidan gamoyofilia  

mosworebuli daxrili sibrtyeebiT _ ferdobebiT. 

Wrilebsa da gverdiT arxebSi arCeven Sida da gare ferdobebs. 

gverdulisa da ferdobis sibrtyeTa kveTis xazs ewodeba miwis vakisis 

warba. warbebs Soris manZili Seadgens miwis vakisis siganes. miwis 

vakisis ferdobebis daxrilobas axasiaTeben daxrilobis koeficientiT, 

romelic warmoadgens yrilis simaRlis mis horizontalur proeqciasTan 

Sefardebas. 

mcire yrilebs ukeTdebaT daxriloba 1:5, 1:6 raTa avariul 

situaciaSi avtomobilma SeZlos miwis vakisidan uxifaTod gadmosvla. 

amasTan erTad, ferdobebis mcire daxriloba aumjobesebs miwis vakisis 

garsdenas da igi aRar ifareba TovliT (nax. 2.11). Tu yrilis simaRle 6 

m-ze naklebia miwis samuSaoTa ekonomiis mizniT ferdobebs awyoben 1:1,5 
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daxrilobiT. mravalwliani dakvirvebebi gviCvenebs, rom aseTi yrilebi 

mdgradia. Tu ferdobebs ufro metad davxriT grunti dasvelebisas 

CamoiSleba sakuTari wonis gazrdis Sedegad. amJamad miwis vakisis agebis 

normebis mixedviT miRebulia ferdobTa Semdgomi daxriloba:  

 araumetes 1:4 – 2 m-de simaRlis yrilebisaTvis maRali kategoriis 

gzebze; 

 araumetes 1:3 – 1 m-de yrilebisaTvis dabali kategoriis gzebze. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.11. yrilis ferdobebis daxrilobis gavlena miwis 

vakisis qarbuqisagan dacvaze: 

1 – Tovlis namqeris moxazuloba; 2 – namqeri; 3 – qarbuqis mimarTuleba. 

 
ufro maRali yrilebi, agreTve yrilebi romelTac ageben 0,5 km-ze 

ufro Sori manZilidan motanili gruntiT, an Tu yrilidan avtomobilis 

gadasvla SeuZlebelia ewyoba ferdobebiT 1:1,5. 

maRali yrilebis mdgradobis uzrunvelsayofad vakisis warbidan 

qvemoT 6 m-ze amcireben ferdobebis daxrilobas 1:1,75- mde. Tu maRali 

yrili agebulia kldovani, xreSovani an RorRovani gruntebisagan miwis 

vakisis mTel simaRleze aqvs Tanabari daxriloba 1:1,5. gamofituli 

kldovani qanebis ganagebul yrilebs aZleven daxrilobas 1:1,2 da 1:1,5. 

2 1 

1:1 

3 

1:2 

1:3 

1:4 
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miwis vakisis konstruqcias da zomebs niSnaven adgilobrivi bunebrivi 

pirobebisa da mSeneblobis adgilze miwebis sasoflo-sameurneo da sxva 

daniSnulebiT gamoyenebis mixedviT. yrilebis ganivi profilebi naCvenebia 

naxazze 2.12. 

 

nax. 2.12. miwis vakisis ganivi profilebi yrilebSi: 

    a – garsmdeni ganivi profili kiuvet-rezerviT 1 m-de simaRlis yrilebSi;  

    b – Cveulebrivi ganivi profili, yrilis simaRle 2 m-de; g – igive, yrilis  

    simaRle 12 m-de; d – rezerviani yrili ferdobze, romlis daxriloba  

    naklebia 1:5; e – yrili ferdobze daxrilobiT 1:5, 1:3; v – yrilis zeda  

ferdobis SeerTeba miwis zedapirTan, rodesac araa samTo arxi; 

    1 – ganTvisebis zolis sazRvrebi; 2 – mosaxsneli gruntis fena; 3 – yrilis  

    ferdobebze dasayreli mcenareuli gruntis fena; 4 – samkuTxa kveTis arxi,  

    siRrme miiReba angariSiT, ara naklebi 0,3 m; 5 – rezervi, zomebi damokide- 

    bulia saWiro gruntis raodenobaze; 6 – banketi simaRliT araumetes 0,6 m;  

7 – samTo arxi, siRrme miiReba angariSiT aranaklebi 0,6 m. 
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2 m-ze dabali yrilebisaTvis gvaqvs ganivebis ori tipi: Tu gzis 

asaSeneblad gveZleva ganTvisebis sakmao siganis zoli miwis vakiss 

eZleva garsdenis forma raTa Tovlis namqerma ar dafaros igi. Tu gza 

gadis soflis meurneobisaTvis naklebad gamosadeg miwebze yrilis 

asageb grunts iReben gzis gaswvriv rezervebidan, romelTa zomebi 

damokidebulia saWiro gruntis raodenobaze. rezervis siRrme unda iyos 

araumetes 1,5 da aranakleb 0,2 m-sa. adgilobrivi pirobebis mixedviT maTi 

ganlageba SeiZleba gzidan erTi an orive mxridan, sasurvelia rezervebis 

sigane aviRoT Tanabari, rom ar davamaxinjoT gzis mimdebare garemos 

garegnuli saxe. 

Tu gza gadis Zvirfas sasoflo-sameurneo raionebSi an raime sxva 

mizeziT SeuZlebelia ganTvisebis farTo zolis gamoyofa awyoben 

yrilebs Cveulebrivi ganivi profiliT garsdenis formis gareSe da 

ageben motanili gruntisagan. 

nax. 2.13-ze mocemulia Wrilebis profilebi. maRali kategoriis 

gzebze Wrilebis siRrme Tu naklebia 1 m-ze vawyobT garsdenis formis 

ganiv profils, Rias, odnav daxrili gare ferdobebiT an yriliseburs 

imdenad farTos, rom savali nawili aRiqveba rogorc yrilze mowyobili. 

Tu ver miviReT saWiro siganis ganTvisebis zoli an gzaa dabali 

kategoriis vawyobT Cveulebrivi formis ganivebs. 

Rrma WrilebSi romlebic ewyoba qvemodan, an erTgvarovan Tixovan, 

mkvrivi konsistenciis gruntebSi ferdobebs vaZlevT 1:1,5 daxrilobas, 

msxvilmonatex gruntebSi 1:1. garsdenis gasaumjobeseblad ferdobTa gare 

wibos vamrgvalebT. 

kldovan gruntebSi gamofitvisa da darbilebis xarisxis mixedviT 

agreTve Wrilis siRrmis gaTvaliswinebiT ferdobis daxrilobas viRebT 

1:0,2-dan 1:1,5-mde. amave dros aucilebelia mxedvelobaSi miviRoT kldis 

fenebis daqaneba, gamofitvisadmi mdgradoba da ferdobebis eqspozicia. 

xSiria SemTxvevebi, rodesac erTi SexedviT mdgradi kldovani qanebi 

gaSiSvlebisas intensiurad iSlebian mag. saqarTveloSi metad 

gavrcelebuli Tixovani fiqalebi agreTve carci da a.S. amitom, 

ferdobebidan CamonaSalma gruntma gzispira arxi, rom ar amoavsos arxis 

gare warbasTan vawyobT 1-2 m. siganis Taros romelTac periodulad 

gawmenda sWirdebaT. 
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 nax. 2.13. miwis vakisis ganivi profilebi WrilebSi:  
     a – garsmdeni mcire Wrili _ Ria (martiv) da yrilismagvari (marjvniv);  

     b – Cveulebrivi mcire Wrili; g – Wrili siRrmiT 12 m-de; g – Wrili  

     araerTgvarovan gruntebSi; d – naxevarWrili – naxevaryrili ferdobze;  

     1 – ganTvisebis zolis sazRvrebi; 2 _ mcenareuli gruntis fena Wrilis  

     ferdobze; 3 – arxi, siRrme angariSiT magram aranakleb 0,3 m; 4 – mcenareuli  

     gruntis mosaxsneli fena; 5 – samTo arxi siRrmiT aranakleb 0,6 m;  

     6 – fxvieri qanebi; 7 – Sladi kldovani gruntebi; 8 – kldovani grunti;  

9 – banketi simaRliT ara umetes 0,6 m. 

 

gvalviani klimatis pirobebSi mag.: Sua aziasa da Crdilo afrikaSi 

gavrcelebuli liosuri gruntebis ferdobebi mSral adgilebSi 

vertikalur mdgomareobas inarCunebs, amitomac aseT adgilebSi Wrilebs 

SeiZleba mivceT 1:0,1 _ 1:0,5 daxriloba. magram aseTi ganivi profili 
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miuRebelia liosisebur TixnarebSi da liosebSi romlebic mdebareobs 

ufro tenian raionebSi mag. aRmosavleT saqarTveloSi. maSin Wrilis 

ferdobebs vaZlevT daxras 1:0,5 – 1:1,5, xolo eqspluataciis samsaxurebma 

unda uzrunvelyos gverdiTi da samTo arxebis Seuferxebeli muSaoba 

miwis vakisisa da Wrilis mimdebare ferdobebisgan zedapiruli wylebis 

srulad asacileblad. 

Tu Wrili hkveTs araerTgvarovani fizikuri Tvisebebis gruntebs 

mis ferdobebs SeiZleba mivceT texili an safexurebiani moxazuloba 

(nax. 2.13 d) magram aseTi ferdobebis mowyoba rTulia da maT akeTeben 

maSin Tu rodesac es gvaZlevs saamSeneblo xarjebis mniSvnelovan 

ekonomias. 

Wrilidan amoRebuli grunti Tu uvargisia yrilebSi 

gamosayeneblad, ar gvWirdeba miwis samuSaoTa balansis mixedviT an misi 

gadatana Sor manZilze yrilis mosawyobad araa mizanSewonili maSin mas 

vxmarobT yrilebis ferdobebis daxrilobis Sesamcireblad an 

mikroreliefis formebis mosasworeblad. 

zemoT aRniSnuli miznebiTac Tu ver gamoviyeneT grunti maSin mas 

vyriT Wrilis warbas paralelurad da vaZlevT geometriulad swor 

formas. miRebul gruntis masivs kavalieri anu nayari ewodeba (nax. 2.14). 

nax. 2.14. kavalierebis ganlagebis sqema: 

a – kavalieris ganivi profili; b – varianti banketsiqiTa arxiT; 

  1 – ganTvisebis zolis sazRvrebi; 2 _ mosaxsneli mcenareuli gruntis  

fena; 3 – kavalieri; 4 – banketsiqiTa arxi h = 0,4 m; 5 – banketi 

 

kavalieris simaRlem ar unda gadaaWarbos 3 m-s. mas awyoben Wrilis 

warbadan aranakleb 3 m-s moSorebiT. Tu Tixovani, teniani gruntebi 

gvaqvs kavalieris simZimem rom ar Camoazvavos Wrilis ferdobi mas 
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vacilebT Wrilis warbadan aranaklebi H + 5 m manZiliT. H - ferdobebis 

simaRlea. vake adgilebSi sadac zamTrobiT qarbuqi icis kavalierebs 

Wrilidan vaSorebT aranaklebi 20 m-iT, raTa ar amoivsos Wrili 

namqeriT. 

wvimis an Tovlis nadnobi wyali rom ar Cavides WrilSi kavaliersa 

da ferdobs Soris ewyoba samkuTxa kveTis nayari.e. w. banketi. misi 

simaRle ar aWarbebs 0, 6 m-s; misi Ziri Wrilis warbadan daSorebulia 

aranakleb 1 m-iT. banketis zedapirs eZleva 2–4 %, qanobi Wrilis 

mopirdapire mxares.  

banketsa da kavaliers Soris Txrian banketis iqiTa arxs siRrmiTa 

da fskeris siganiT araumetes 0,3 m.    
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Tavi 3. avtomobilis wevis balansi 

3.1. avtomobilis moZraoba gzaze, moZraobis winaaRmdegobani 

 
Tanamedrove saavtomobilo gzis yvela elementi unda uzrunvelyofdes 

saangariSo siCqariT moZravi avtomobilebis usafrTxo gadaadgilebas. 

avtomobilTa moZraobis intensiobis zrdasTan erTad gzaze izrdeba 

moZraobis xelisSemSleli faqtorebis raodenoba da avtomobilTa 

siCqare mcirdeba. amitom gzis gegmisa da profilisadmi moTxovnebis 

dadgena mizanSewonilia gzaze erTeuli avtomobilis Tavisufali 

reJimiT moZraobis pirobidan gamomdinare. 

avtomobilis moZraoba gadaadgilebaTa rTuli erTobliobaa: 

xazovani gadadgileba gzis swor monakveTze; brunva vertikaluri RerZis 

garSemo mrudze moZraobisas; rxevebi rogorc ganivi ise grZivi 

mimarTulebiT gamowveuli gzis zedapiris uswormasworobisagan da a.S. 

jerjerobiT yvela am faqtoris gaTvaliswineba gzebis daproeqtebis 

dros ar xerxdeba. amitom gegmasa da profilSi gzis geometriuli 

elementebisadmi moTxovnebis dasabuTebisas pirobiT Tvlian, rom 

avtomobili moZraobs xazovani traeqtoriiT mtkice zedapirze, rxevebis 

gareSe. 

avtomobilis moZraobis reJimi ganisazRvreba sami faqtoriT: 

avtomobilis saeqspluatacio maxasiaTeblebiT, sagzao pirobebiT romlebic 

saSualebas iZlevian avtomobilma ganaviTaros esa Tu is siCqare da 

mZRolis individualuri  TvisebebiT _ SearCios avtomobilis moZraobis 

reJimi imis mixedviT Tu rogor aRiqvams igi konkretul sagzao 

situacias. mZRolebi rogorc wesi, avtomobilis weviTi SesaZleblobebs 

mTlianad ar iyeneben, magram proeqti, rom uzrunvelyofdes avtomobilis 

uxifaTo, ekonomiur da moxerxebul moZraobas gzaze saWiroa davuSvaT, 

rom mZRoli mTlianad iyenebda avtomobilis weviT SesaZleblobebs 

amasTan erTad aucilebelia zemoT CamoTvlili sami faqtoris 

urTierTkavSiris kompleqsuri gaTvaliswineba. 

wevis Zala, romelsac avtomobilis Zravi anviTarebs wamyvan 

Tvlebze ixarjeba moZraobis winaaRmdegobebis gadalaxvaze. yvelaze 

ufro zogad SemTxvevaSi, rodesac avtomobili moZraobs aCqarebiT 

aRmarTSi masze moqmedeben Semdegi Zalebi (nax. 3.1): gorvis winaaRmdegoba 
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(gorvis xaxuni) Pf, winaaRmdegoba aRmarTze moZraobisas Pi, haeris 

winaaRmdegoba Pw, inerciis winaaRmdegobis Zalebi, rogorc sakuTriv 

avtomobilis ise misi mbrunavi nawilebis masiT ganpirobebuli Pj. 

 

 

 

 

 

 

 

 

nax. 3.1. moZrav avtomobilze moqmedi winaaRmdegobebis Zalebi. 
 

inerciis Zalebi Tavs iCens avtomobilis moZraobis siCqaris 

cvlilebisas. gorvis da haeris winaaRmdegoba yovelTvis moqmedebs 

avtomobilze moZraobis sawinaaRmdegod. aRmarTis winaaRmdegobis Zalebi 

da inerciis Zalebi SeiZleba ar warmoiqmnas an da warmoiqmnan uaryofiTi 

niSniT (mag. daRmarTze moZraobisas an damuxruWebisas). 

gorvis winaaRmdegoba fasdeba avtomobilis saburavebis da gzis 

fenilis deformaciaze daxarjuli energiiT. swor, cementbetonis da 

asfaltbetonis safarian gzebze gorvis winaaRmdegoba ZiriTadad 

gamowveulia saburavebis deformaciiT. uswormasworo gzis safarze 

moZraobisas (mag. moxreSil, RorRis safarian safarze an qvafenilze) 

gorvis winaaRmdegoba izrdeba gzis usworo zedapirze avtomobilis 

saburavebis deformirebis gamo. 

rbili zedapiris mqone gruntis gzebze avtomobilis saburavebi 

nakleb deformacias ganicdis da gorvis winaaRmdegoba ZiriTadad iqmneba 

gruntis deformaciisa da kvalis warmoqmnis Sedegad. 

magar safarian gzebze moZraobisas gorvis winaaRmdegoba pirdapir 

proporciulia borblebis da wnevisa gzis zedapirze. 

  iif fGP  ,                               (3.1) 

sadac Gi aris dawneva gzis zedapirze gamowveuli calkeuli Tvlebis mier. 

           fi _ gorvis winaaRmdegobis Sesabamisi koeficienti. 

Pj 

 

Pi 

Pf 

Pf 

PW 
h

W
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deformirebul gruntis safarze moZraobisas gorvis winaaRmdegobis 

Zalasa da gorvis wnevas Soris arsebobs ufro rTuli damokidebuleba 

  
D

H
GP if   ,                              (3.2) 

           H _kvalis siRrme borblis gavlis Semdeg. 

          D  _ borblis diametri. 

           _ gruntis mdgomareobaze damokidebuli koeficienti, icvleba 0,6-

dan 1-mde. 

Cveulebriv gorvis winaaRmdegobas ukavSireben avtomobilis saerTo 

wonas da Tvlian, rom  

         
G

P
f

f
 ,                               (3.3) 

sadac fP  aris gorvis jamuri winaaRmdegoba yvela borblisaTvis;  

              G  _ avtomobilis wonaa. 

gorvis winaaRmdegoba damokidebulia moZraobis siCqareze da Tvlis 

saburavis elastiurobaze. gzis uswormasworo zedapiris gadalaxvisas 

avtomobilis Tvali ganicdis dartymebs rac amcirebs siCqares. aqedan 

gamomdinare gzis uswormasworo zedapirze moZraobisas mudmivi siCqaris 

SesanarCuneblad saWiroa damatebiTi simZlavris daxarjva. Tvlis 

kinetikuri energia pirdapir proporciulia gorvis siCqaris kvadratisa. 

amitom avtomobilis moZraobis siCqaris gazrdisas gorvis winaaRmdegobis 

koeficienti izrdeba. 50 km-ze naklebi siCqariT moZraobisas igi faqtiurad 

rCeba mudmivi da tolia qvemoT cxrilSi 3.1 moyvanil sidideebisa: 

cxrili 3.1 

fenili   
cementbetonis da asfaltbetonis safari  0,01 – 0,02 

xreSis an RorRis swori zedapiri damuSavebuli 

organuli Semkvreli masalebiT  
0,02 – 0,025 

Semkvreli masaliT damuSavebuli RorRiani 

da moxreSili zedapiri patara ormoebiT 
0,03 – 0,04 

riyis qvis qvafenili  0,04 – 0,05 

swori, mSrali da kargad datkepnili gruntis gza  0,03 – 0,06 

teniani, daWaobebuli gruntebi, fxvieri qviSa  0,15 – 0,30 

 
umaRlesi teqnikuri kategoriis saavtomobilo gzebis daproeqtebisas, 

saangariSo siCqariT moZravi avtomobilebisaTvis. mxedvelobaSi unda 
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miviRoT gorvis winaaRmdegobis koeficientis mateba. amis gaangariSeba 

SeiZleba, Semdegi empiriuli formuliT: 

    )]50(01.01[0  VffV ,                         (3.4) 

sadac V – siCqare km/sT. 

             f0 _ gorvis winaaRmdegobis koeficienti roca siCqare naklebia 50 

km/sT-ze; 

      f _ igive roca siCqare 50<V<150 km/sT sazRvrebSia. 

haeris winaaRmdegobas iwveven Semdegi faqtorebi: 

haeris Semxvedri nakadis dawola avtomobilis wina nawilze (Subla 

winaaRmdegoba), haeris xaxuni avtomobilis gverdiT zedapirze da 

winaaRmdegoba rodesac qmnis avtomobilis gamoSverili nawilebi (frTebi, 

sarkeebi, moxvevis niSnebi da sxva). avtomobilis simZlavre ixarjeba 

agreTve misi Zaris araTanabari garsdenis formis gamo haeris Wavlis 

wnevis Zalis gadalaxvaze. Zaris zedapirze warmoiqmneba adgilebi sadac 

haeris momatebuli wnevaa an piriqiT gaiSviaTebaa (nax. 3.2). 

 

nax. 3.2. haeris dawnevis ganawileba moZrav avtomobilze: 
     a – dawnevis epiura simetriis RerZis gaswvriv vertikalur sibrtyeSi; 

        b – dawnevis epiura buferis donis horizontalur sibrtyeSi. 
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haeris winaaRmdegoba avtomobilis moZraobisadmi gamoisaxeba 

aerodinamikis cnobili formuliT  

 
13

2Vc
PW

 
 ,                            (3.5) 

C aris garemos winaaRmdegobis koeficienti ganzomilebis gareSe 

(damokidebulia sxeulis formaze, Zaris zedapiris sigluveze); 

     _ haeris simkvrivea zRvis doneze. 

     _ avtomobilis Subla farTis proeqcia misi moZraobis marTobel 

sibrtyeze, m2. 

namravli c avtomobilis wevis Zalis gaangariSebisas icvleba 

haeris winaaRmdegobis koeficientiT „K“ romelsac gansazRvraven 

eqsperimentulad cxr. 3.2.  

cxrili 3.2 

avtomobili  K , m2 

naxevarmisabmeliani 

satvirToebi  
0,05_0,07 3_7 

saSualo tvirTamweobis 

satvirToebi  
0,025_0,040 4,5_6,0 

avtobusebi vagonis tipis 

ZaraTi 
0,03_0,05 5-_,0 

msubuqi avtomobilebi  0,015_0,030 1,4_2,6 

sportuli avtomobilebi  0,010_0,015 1,0_1,5 

 
Cveulebrivad avtomobilis wevis gaangariSeba swarmoebs mSvidi 

(uqaro) amindis pirobebSi. miaxloebiT Tvlian, rom haeris winaaRmdegobis 

Zala modebulia avtomobilis Subla zedapiris centrSi an simZimis 

centrSi. haeris winaaRmdegoba mkveTrad izrdeba siCqaris zrdasTan 

erTad da igi ZiriTadi winaaRmdegobaa Tanamedrove msubuqi 

avtomobilebisaTvis. ukanasknel 50 weliwadSi haeris winaaRmdegobis 

koeficienti standartuli evropuli msubuqi avtomobilebisaTvis 

Semcirda 3,5-jer _ 0,070-dan 0, 020-mde. 

avtomatareblis moZraobis dros haeris winaaRmdegoba gacilebiT 

metia vidre erTeuli avtomobilisa. am dros xdeba haeris Wavlis 

dagrexva gamwev avtomobilsa da misabmels Soris. saSualod Tvlian, rom 

yoveli misabmeli haeris winaaRmdegobas adidebs saSualod 25%-iT gamwev 

avtomobilTan SedarebiT. 
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moZraobis winaaRmdegoba aRmarTSi asvlis dros iqmneba energiis 

damatebiTi xarjvis gamo avtomobilis gadasaadgileblad gzis i grZivi 

qanobiT daxril zedapirze garkveuli simaRlis dasaZlevad. 

avtomobilis gadasaadgileblad aRmarTze romlis sigrZea L da 

simaRle H unda Sesruldes muSaoba GHF  . Tu ugulebelvyofT gzis 

daxril da horizontalur monakveTebs Soris, sigrZeebis Soris 

gansxvavebas romelic umniSvneloa saavtomobilo gzebze miRebuli 

qanobebisaTvis, moZraobis winaaRmdegoba aRmarTSi gzis erTeuli 

sigrZisaTvis SeiZleba gamovsaxoT gantolebiT 

 iG
L

GH

L

F
Pi  .                       P (3.6) 

e.i. aRmarTSi moZraobis xvedriTi winaRoba pirdapirproporciulia gzis 

grZivi qanobisa. 

inerciis Zalebis winaaRmdegoba Sedgeba gadataniTi moZraobis 

inerciisa da avtomobilis mbrunavi nawilebis inerciisagan. es Zalebi 

warmoiqmnebian da moqmedeben avtomobilze aCqarebis an Senelebisas. 

g

G
m 

 
masis avtomobilis V (m/wm) siCqariT gadaadgilebisas 

inerciis Zalis sidide 

            Gj
dt

dv

g

G

dt

dv
mjP  ,                          (3.7) 

sadac 
dt

dv
 aCqarebaa, xolo 

dt

dv

g
j

1
  fardobiTi aCqareba.  

gadataniTi moZraobis inerciis garda siCqaris cvlilebis dros 

warmoiqmneba avtomobilis mbrunavi nawilebis: mqnevaras, borblis, 

gadabmulobis meqanizmebis da sxvaTa inerciis Zalebi. mbrunavi nawilebis 

gavlenis gaTvaliswinebis mizniT avtomobilis  gadaadgilebiTi inerciis 

Zalebis gamosaxulebaSi SeyavT mbrunavi masebis gavlenis koeficienti   

br  romelic warmoadgens inerciis Zalebis Sefardebis gadaadgilebiTi 

inerciis ZalebTan avtomobilis gaqanebis momentSi. 

gad

brgad

br

j

jj

P

PP 
 . 

amitom inerciis Zalebis gamosaxulebas aqvs Semdegi saxe: 
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   jj GP br .                                (3.8) 

rac metia gadacemaTa kolofis gadacemaTa ricxvi miT metia   

pirdapiri gadacemisaTvis br  icvleba 1,03-1,07-is farglebSi. sxva gadacemebis 

dros br  izrdeba daaxloebiT Semdegnairad  

2
kbr ni 04,1 ,                            (3.9) 

sadac n aris koeficienti. msubuqi avtomobilebisaTvis 05,003,0 n , 

satvirTosaTvis, 07,005,0 n , ki  siCqaris kolofis gadacemaTa ricxvia. 

 

3.2. avtomobilis dinamiuri maxasiaTebeli 

Zravis mier gamomuSavebuli meqanikuri energia gadabmulobis 

meqanizmis saSualebiT gadaecema wamyvan borblebs. 

mabruni momenti Mb warmoqmnis wyvil Zalas. erTerT maTgani 

wriuli Zalaa Pb  romelic moqmedebs saburavis kontaqtis adgilas 

gzasTan, gadaecema gzis zedapirs da cdilobs misi zeda nawili 

gadaaadgilos moZraobis sawinaaRmdego mimarTulebiT. meore Zala 

avtomobilis wevis Zalaa Pw wamyvani xidisa da resorebis meSveobiT 

gadaecema avtomobilis Zaras da iwvevs mis gadaadgilebas. 

wevis Zalis sidide 

 
b

b
w

r

M
P  ,                             (3.10) 

sadac 0rr b  aris saburavebis gorvis radiusi misi deformaciis 

gaTvaliswinebiT (nax. 3.3). 

 

 

 

 

 

 

 

 

 

nax. 3.3. wevis Zala avtomobilis wamyvan Tvlebze 

Pw 

r0 

r b
 

Pb 
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saburavebis deformaciis koeficienti � damokidebulia rogorc mis 

konstruqciaze aseve saburavebze modebul momentze. saSualod miRebulia, 

rom mkvriv zedapirze moZraobisas igi tolia 0,945–0,950 maRali wnevis 

pnevmaturi saburavebisaTvis da 0,930–0,935 dabali wnevis saburavebisaTvis. 

mabruni momenti bM  wamyvan Tvlebze SeiZleba ganvsazRvroT, 

rogorc Zravis momentis eM  namravli transmisiis gadacemaTa ricxvze   

ik , i0 da margi qmedebis meqanikur koeficientze  (nax. 3.4). 

  0iiMM e  kb ,                          (3. 11) 

sadac ik aris siCqaris kolofis gadacemaTa ricxvi; 

       i0 _ mTavari gadacemis gadacemaTa ricxvi 

        _ avtomobilis transmisiis margi qmedebis meqanikuri koeficienti. 

igi iTvaliswinebs energiis mTlian danakargs meqanizmebSi Zravidan 

wamyvan Tvlebamde. pirobiTi mqk avtobusebisa da satvirTo 

avtomobilebisaTvis, 0,8–0,9, msubuqebisaTvis 0,93_0,95. 

aqedan gamomdinare wevis Zala 

    
b

k

w
r

iiM
P

e 0
 .                           (3.12) 

 

 

 

 
 

 

 

 
nax. 3.4. Zravis mabruni momentis gadacemis sqema avtomobilis Tvlebze: 

      1 _ Zravi; 2 – gadabmis quro; 3 _ siCqaris kolofi; 4 _ kardanis RerZi;  

                           5 _ mTavari gadacema; 6 – saburavi.  

 

aq gaTvaliswinebulia, rom mabruni momenti, romelsac anviTarebs 

Zravi, dakavSirebulia mis simZlavresTan eN  da muxla lilvis brunTa 

ricxvTan n am damokidebulebis 
n

N
M e

e   gamoyenebiT gveqneba 

            
b

k

w
nr

iiN
P

e 0
2,716 ,                            (3.13) 

ik 

Mb 

i0 

Pb 

Me 

3 5 2 

1 

6 4 
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sadac eN  aris Zravis mier ganviTarebuli simZlavre cx.Z. i0 da en -s 

dros. muxla lilvis yovel bruns Seefardeba avtomobilis mkacrad 

gansazRvruli siCqare. igi ganisazRvreba Semdegi damokidebulebiT 

060

2

60

2

ii

nrnr
v

k

bbb 
   m/wm 

an  

k

b

ii

nr
V

0

377.0 km/sT,                            (3.14) 

sadac n aris muxla lilvis brunvaTa ricxvi wuTSi. damadablebeli 

gadacemis gamoyeneba iZleva saSualebas gavzardoT wevis Zala siCqaris 

Sesabamisi SemcirebiT. amitom avtomobilis moZraobis dros karg gzaze, 

rodesac gorvis winaaRmdegoba mcirea gamoiyeneba pirdapiri gadacema   

1ki  cud gzaze an aRmarTze moZraobisas ki gadadian dabal gadacemaze. 

1ki  Zravis simZlavre eN  da mabruni momenti eM  damokidebulia mis 

brunTa ricxvze da mowodebuli sawvavis raodenobaze. am damokidebulebebs 

axasiaTeben eqsperimentuli grafikiT. es aris Zravis gare siCqarul 

maxasiaTebelTa grafiki (nax. 3.5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.5. avtomobilTa Zravebis gare siCqaruli maxasiaTeblebi 

1000 2000 3000 4000 5000 0 
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es sidideebi miRebulia Zravebis gamocdisas sawvavis maqsimaluri 

miwodebis dros. amitom es gvaZlevs saSualebas SevafasoT mocemuli 

Zravis mier ganviTarebuli maqsimaluri simZlavre. nawilobriv 

datvirTuli Zravis simZlavris Sesafaseblad iReben siCqaris 

maxasiaTeblebs sawvavis sxvadasxva raodenobiT miwodebisas. 

am grafikis, agreTve WP  da Pw gamosaxulebaTa gamoyeneba 

saSualebas gvaZlevs gamovTvaloT wevis Zala sxvadasxva siCqariT 

gadaadgilebisas. 

Tu gaviTvaliswinebT, rom mTeli wevis Zala ixarjeba moZraobis 

winaaRmdegobis daZlevaze, maSin 

                          ijwf PPPPP w ,                          (3.15) 

sadac fP gorvis winaaRmdegoba; 

       iP winaaRmdegoba aRmarTSi moZraobis dros; 

       WP haeris winaaRmdegoba; 

       jP inerciis Zalebis winaaRmdegoba. 

avtomobilis moZraoba xdeba mudmivi siCqariT, aCqarebiT an 

SenelebiT. 

Tu haeris winaaRmdegobis mniSvnelobas, romelic damokidebulia 

moZraobis siCqareze gadavitanT gantolebis marcxena mxares da CavsvamT 

zemoTxsenebul ZalaTa gamosaxulebebs gveqneba 

      ji GGGf
vk

P 
13

2
w .                           (3.16) 

akademikos e.a. Cudakovs mizanSewonilad miaCnda daaxasiaTon 

avtomobilis dinamiuri Tvisebebi, dinamiuri faqtoriT, romelic 

gamoxatavs wamyvan Tvlebze srul wevis Zalis da haeris winaaRmdegobis 

sxvaobas avtomobilis wonis erTeulze. 

  jif
G

PP
D

W


-w
.                           (3.17) 

dinamiuri faqtori axasiaTebs avtomobilis wonis erTeulze 

mosuli wevis Zalis rezervs V siCqariT moZraobisas. es rezervi 

SeiZleba daixarjos if   sagzao winaaRmdegobebis dasaZlevad da j 

avtomobilis   aCqarebaze. 
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rogorc wevis Zala aseve haeris winaaRmdegoba damokidebulia 

avtomobilis siCqareze, amitom dinamiuri faqtoris sidide siCqaris 

cvalebadobis dros ar aris mudmivi. dinamiuri faqtoris damokidebulebis 

grafiki sruli datvirTviT moZravi avtomobilis siCqaresTan gamoiyeneba 

mravali qveynis saavtomobilo gzebze, rogorc avtomobilis weviTi 

maxasiaTeblebis ZiriTadi maCvenebeli (nax. 3.6). 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.6. sxvadasxva markis avtomobilTa dinamiuri maxasiaTeblebi. 

a – msubuqi avtomobilebi; b – satvirTo avtomobilebi. 

 
dinamiuri maxasiaTeblebis grafiks Cveulebriv adgenen sruli 

datvirTviT moZravi avtomobilisaTvis 

      
sr

w

G

PP
D

W
 .                                (3.18) 

 
3.3. saburavebis SeWiduloba gzis zedapirTan 

 

wevis Zala, romelic Zravidan gadaecema avtomobilis borblebs 

SeiZleba ganviTardes mxolod im SemTxvevaSi, Tu avtomobilis borblebsa 

da gzis zedapirs Soris aris sakmao SeWiduloba. maqsimaluri wevis 

Zalis wP  sididis Sefardebas borblis vertikalur datvirTvasTan bG  

romlis gadaWarbebis dros iwyeba Tvlis brunva gadaadgilebis gareSe 

ewodeba SeWidulobis koeficienti  da aRiniSneba simboloTi . 

saburavis SeWiduloba gzis zedapirTan, rom gaaumjobesdes saWiroa  

II 
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wylis gamodevna svel gzaze mgoravi borblisa da gzis zedapiris Sexebis 

adgilidan, amitom saburavs ukeTdeba naoWebiani zedapiri, e.w. proteqtori. 

gzis elementebis gamoTvlisas yovelTvis daculi unda iyos 

piroba, gzis zedapirTan saburavis sakontaqto farTze momqmedi Zalebis 

geometriuli jami ar unda aWarbebdes SeWidulobis Zalas. amis gamo 

normirebulia SeWidulobis koeficientis ori sidide. 

grZivi SeWidulobis koeficienti _ 1  SeWidulobis koeficientis, 

nawili, romelic Seesabameba borblis gadaadgilebas misi brunvis 

sibrtyeSi, rodesac ar moqmedebs gerdiTi Zala. mas iyeneben avtomobilis 

samuxruWo manZilisa da avtomobilis mier daZleuli aRmarTis 

gansazRvrisaTvis. 

ganivi SeWidulobis koeficienti _ 2 , SeWidulobis koeficintis 

ganivi Semadgeneli nawili, romelic aRiZvris borblis gadaadgilebisas 

brunvis sibrtyesTan gansxvavebuli kuTxiT. CvenSi da sazRvargareT 

Catarebulma mravalricxovanma eqsperimentulma gamokvlevebma gviCvena, 

rom SeWidulobis koeficientze ufro met gavlenas axdens gzis fenilis 

mdgomareoba da ara misi tipi. es xdeba imitom, rom yovelgvar mSral 

fenilze qvis nawilakebis gamonaSverebi aRweven saburavis proteqtorSi 

zrdian SeWidulobas. cveTasTan erTad gzis zedapiri gluvdeba, aqedan 

gamomdinare mcirdeba borblis SeWiduloba gzasTan. 

wvimis dros gzis WuWyian zedapirze saburavis proteqtoris 

kontaqtis adgilas iqmneba talaxis Txeli afski, romelic amcirebs 

SeWidulobas. didi siswrafis dros saburavi ver aswrebs miiRos sruli 

deformacia, radgan saburavis kontaqti fenilTan mcirea amitom misi 

gamonaSverebi ver aswreben daimalon proteqtorSi da SeWiduloba 

mcirdeba. mSral zedapirze siCqaris zrdisas SeWidulobis koeficientis 

Semcireba naklebad igrZnoba. Zlier gacveTili proteqtori gzis svel 

zedapirze saburavis zedapirsa da gzis fenils Soris rCeba wylis fena, 

romelic garkveuli siCqaris gadaWarbebis Semdeg iRebs solis saxes da 

qmnis hidrodinamikur amwev Zalas, xdeba e.w. akvaplanireba. es 

mniSvnelovnad amcirebs borblis dawnevas fenilze da qmnis avtomobilis 

mier marTvadobis dakargvis realur safrTxes, miT umetes Tu es xdeba 

avtomobilis wina TvlebSi (nax. 3.7). 
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nax. 3.7. akvaplanirebis warmoqmnis sqema 

         a _ SeWidulobis koeficientis cvlileba siCqarisagan gzis svel  

         zedapirze; b – saburavis kontaqtis zonis Semcireba gzis svel  

zedapirTan siCqaris gazrdis Sedegad; 

         1 – saburavebi axali proteqtoriT; 2 _ gacveTili saburavebi;  

         3 – wylis afski > 1 mm; 4 _ saburavis qveS warmoqmnili wylis soli:  

                I – borblisa da fenilis kontaqtis mTliani zona;  

II – Semcirebuli zona; III – kontaqti aRaraa. 

 

germaniaSi, saavtomobilo gzebis proeqtirebis teqnikur pirobebSi 

gaTvaliswinebulia SeWidulebis koeficientis damokidebuleba avtomobilis 

moZraobis siCqaresTan odnav gacveTil proteqtoriani saburavis 

moZraobisas svla cementbetonis safarze. 

   siCqare km/ sT.......................   ............  30,  50,   70,  80,  100,  120, 150,  175. 

   SeWidulebis koeficienti  ......0,50; 0,43; 0,38; 0,36; 0,32; 0,30; 0,26; 0,24. 

damuxruWebisas avtomobilis siCqare icvleba farTo diapazonSi, 

amitom samuxruWo manZilis gamoTvlisas iReben 30-40 km/sT. siCqaris 

Sesabamis SeWidulobis koeficientis sidides. am siCqares Tvlian 

saSualod damuxruWebis mTeli procesis ganmavlobaSi. qvemoT moyvanili 

cxrili gviCvenebs grZivi SeWidulobis koeficientis damokidebulebas 

fenilis mdgomareobasTan  

mSrali xorkliani zedapiri ................... 0,70 

mSrali gluvi zedapiri ............................... 0,60 

teniani zedapiri ................................................... 0,50 

sveli zedapiri ....................................................... 0,4 – 0,3 

talaxiani zedapiri ............................................ 0,2 – 0,3 

moyinuli zedapiri .............................................. 0,1 _ 0,05 

20 60 40 100v, 80 
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pnevmaturi saburavebis SeWiduleba gzis zedapirTan damokidebulia 

meteorologiur pirobebze. SeWidulobis koeficientis mniSvneloba 

maRldeba zafxulSi da SesamCnevad iklebs zamTarSi yinvis dros. 

eqspluataciis muSakebi iZulebulebi arian gzis fenils moayaron qviSa 

an wida, moiTxovon avtomobilis gadaadgileba mocurebis sawinaaRmdego 

specialuri saburavebiT, Semokruli jaWvebiT da a.S.  

gzis eqspluataciaSi gadacemisas samSeneblo normebi da wesebi 

moiTxoven, rom grZivi SeWidulobis koeficienti tenian zedapirze 

moZraobisas unda Seesabamebodes cxr. 3.2-Si moyvanil sidideebs. 

cxrili 3.2 

moZraobis 
pirobebi  

 
gzis monakveTis daxasiaTeba  

SeWidulobis 
koeficienti 

 aranaklebi 

advili  
gegmaSi swori an mrude monakveTebi radiusiT 
>1000 m, grZivi qanobi araumetes 3% gamagrebuli 
gverdulebiT 

0,40 

Zneli  mrudebi gegmaSi radiusiT 250 – 1000 m grZivi 
qanobebiT 3 – 6 %  

0,45 

saxifaTo  
monakveTebi arasakmao mxedvelobiT, saangariSoze 
meti grZivi qanobiT, erT doneze kveTis an 
mimxrobis mimdebare adgilebi         

0,50 

               

am moTxovnebis gaTvaliswinebiTaa SemoRebuli gzebze gadaadgilebis 

maqsimaluri siCqaris SezRudva. 

saburavebis fenilTan SeWidulobis koeficienti aris moZraobis 

usafrTxoebis umTavresi piroba, radgan maszea damokidebuli mocurebis 

sawinaaRmdegod mdgradoba mosaxvevebSi da drouli SeCerebis 

SesaZlebloba raime winaaRmdegobis win. 

sagzao satransporto SemTxvevebis statistika gviCvenebs, rom 

ubeduri SemTxvevebis ricxvi izrdeba rodesac meteorologiuri 

pirobebis gamo  mcirdeba. amitom cudi meteorologiuri pirobebis 

dros moZraobis usafrTxoebis uzrunvelyofa SeiZleba moZraobis 

siCqaris SemcirebiT, romelic unda Seesabamebodes SeWidulobis 

koeficientis SesaZlo mniSvnelobas gzis konkretul monakveTze. 

saburavebis SeWiduloba gzis zedapirTan mkveTrad zRudavs 

avtomobilis dinamiur SesaZleblobas, radgan SeWidulobis koeficients 

mcire sididis dros didi wevis Zala ganviTarebuli Zravis mier wamyvan 

Tvlebze SeiZleba srulad ver gamoviyenoT (nax. 3.8). 
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nax. 3.8. avtomobilis dinamiuri maxasiaTebeli SezRudva SeWidulobiT: 

1 – wevis Zala; 2 _ misi SezRudva SeWidulobiT. cifrebi punqtiriT  

daxazul mrudebze gviCveneben SeWidulobis koeficientis sidides. 

 

amitom avtomobilis wevis Zalas da dinamiuri maxasiaTeblebis 

gaangariSebisas iTvaliswineben SeWidulobis gavlenas dinamiur 

maxasiaTeblebze. mas iReben weviTi balansis gantolebaSi wevis Zalis   

Pw sididis maqsimaluri mniSvnelobis SetaniT, romelic SesaZlebelia 

saburavis gzis fenilTan SeWidulobis pirobiT GP w    

13

2vK
GCiGfG j


  .                        (3.19) 

Tu movaklebT wevis Zalas haeris winaaRmdegobas da darCenil 

sidides gadaviangariSebT avtomobilis wonis erTeulze miviRebT 

    jif
G

vKG
D 




2
.                          (3.20) 

nax. 3.8-ze mocemuli grafikebi saSualebas gvaZleven gamovyoT 

zonebi sadac SeiZleba wevis Zalis sruli sididis gamoyeneba. 
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3.4. avtomobilis mier grZivi qanobebis gadalaxva 
 

dinamiuri maxasiaTeblis grafiki saSualebas gvaZlevs SevafasoT 

gzaze avtomobilis moZraobis pirobebi da ganvsazRvroT. 

1. grZivi qanobis sidide, romelsac avtomobili daZlevs sxvadasxva 

mudmivi siCqariT moZraobisas. 

am amocanis gadasaWrelad dinamiuri maxasiaTeblis grafikis 

abcisidan romelic Seesabameba garkveul siCqares aRmarTaven marTobs 

dinamiuri maxasiaTeblis mrudis gadakveTamde (nax. 3.9). am wertilis 

ordinati mogvcems dinamiuri faqtoris mniSvnelobas, romelic tolia 

jamis i+f+j. 

 

 

 

 

 

 

 

 

 

 
 

nax. 3.9. dinamiur maxasiaTebelTa grafiki wevis angariSebisaTvis 

 
viTvaliswinebT, rom avtomobili moZraobs mudmivi siCqariT 0V  

anu 0j  aqedan gamomdinare  

fDi  .                                (3.21) 

2. mudmivi siCqare romliTac avtomobili daZlevs aRniSnul qanobs. 

am pirobis Sesasruleblad aucilebeli dinamiuri faqtori  

fiD 1 .                               (3.22) 

Tu am mniSvnelobas gadavzomavT ordinatTa RerZze da vipoviT 

Sesabamis abcisis wertils dinamiuri faqtoris mrudze SegviZlia 

ganvsazRvroT siCqare V. 

zemoT CamoTvlili meTodi emyareba wevis Zalis maqsimalur 

sidides romelsac Zravi anviTarebs wamyvan Tvlebze, amitom aucilebelia 

B 

A 

0 

I 

D3 

v2 
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1I 

1II 
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D2 
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D4 f 
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damatebiT Semowmeba SeWidulobaze. amisaTvis dinamiuri maxasiaTeblis 

grafikze unda davitanoT SeWidulobis aRmniSvneli SemzRudveli 

mrudebi. Tu pirvelad miRebuli SedegiT wertili mdebareobs 

SeWidulobis mrudebze dabla, maSin angariSiT miRebuli wnevis Zala ar 

gamoiwvevs wamyvani Tvlebis buqsaobas e.i. angariSi sworia. 

angariSis yvela es meTodi damyarebulia avtomobilis moZraobis 

hipoTezaze aqseleratoris saterfulis bolomde CaweviT e.i. wevis Zalis 

maqsimaluri gamoyenebiT. 

sinamdvileSi avtomobilis moZraoba xdeba Zravis naklebad 

gadatvirTuli reJimiT, rac aucileblad unda gaviTvaliswinoT siCqaris 

da mocemuli simrudis monakveTis gavlis xangrZlivobis gamoTvlis dros. 

avtomobilis moZraobis reJimze dakvirveba gviCvenebs, rom mZRolebis 

umetesoba aqseleratoris saterfuls awveba grZivi qanobis sididis 

mixedviT. 

qanobi % .......................                        0 – 2   2 – 4   4 – 7   >7  

      aqseleratorze dawolis xarisxi % ......  40       50–60  80–85   100. 

prof. k. mWedliSvilis mier mTagorian pirobebSi myar safarian 

gzebze Catarebulma eqsperimentulma gamokvlevam gviCvena, rom 

aqseleratoris pedalze dawolis xarisxi anu karburatoriani Zravis 

droselis an dizelis Zravis sawvavis tumbos gaxsnis xarisxi 

damokidebulia ara marto grZiv qanobze aramed jamur sagzao 

winaaRmdegobebsa da avtomobilis datvirTvaze. es damokidebuleba mis 

mier aRwerilia gantolebiT  

233,33172.0240,0248,0  P ,                   (3.23) 

sadac: P karburatoris droselis (sawvavis tumbos) gaxsnis xarisxi, 

erTeulis nawilebSi; 

�     _ avtomobilis tvirTamweobis gamoyenebis koeficienti; 

�     _ jamuri sagzao winaaRmdegoba, if  . 

calkeul adgilebze moZraobis siCqaris gansazRvrisaTvis SegviZlia 

gamoviyenoT dinamiuri maxasiaTeblis grafiki zemoT cxrilSi mocemuli 

aqseleratorze dawolis diskretul mniSvnelobaTa Sesabamisad. gzis 

garkveul monakveTebze moZraobis siCqaris zusti gansazRvrisTvis 

mizanSewonilia gamoviyenoT specialuri kompiuteruli programebi 

Seqmnili gantoleba 3.23-is gamoyenebiT. 
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3. aCqareba, romelsac aviTarebs avtomobili gaqanebisas. Tu gorvis 

winaaRmdegobis koeficentia f da qanobi i agreTve sawyisi siCqare V 

SesaZlo aCqareba avtomobilis gaqanebisas toli iqneba  

)]([ ifD
g

dt

dv
j 


  m/wm2,      (3.24) 

sadac  aris avtomobilis mbrunavi nawilebis gavlenis koeficienti. 

 
3.5. avtomobilis damuxruWeba 

 
damuxruWeba gamoiyeneba rogorc avtomobilis dauyovnebelivi 

SeCerebisaTvis, aseve misi siCqaris Sesaneleblad. mSral, xorklian 

zedapirian fenilze SedarebiT efeqturia damuxruWeba gadabmulobis 

gamorTviT. am dros mabruni momenti aRar gadaecema wamyvan Tvlebs da 

avtomobilis mier dagrovili kinetikuri energia TandaTan qreba samuxruWo 

xundebisa da dolis (diskos) xaxunSi. samagierod svel amindSi 

SeWidulobis koeficientis mcire sididis dros aseTma damuxruWebam 

SeiZleba gamoiwvios avtomobilis mocureba. am SemTxvevaSi damuxruWebas 

iwyeben Zravis uqmi svlis reJimis dros CarTuli gadabmulobiT da 

TiSaven gadabmulobas mxolod maSin, rodesac siCqare mniSvnelovnad 

Semcirdeba. 

avtomobilis Senelebis intensivobis dasaxasiaTeblad, rodesac 

gadabmuloba gamorTulia da avtomobils amoZravebs mxolod misi inercia 

SeiZleba gamoviyenoT avtomobilis moZraobis gantoleba Semdegi saxiT 

   fiW PPPPGj   ,                         (3.25) 

sadac fiW PPP ,,  aris moZraobis winaaRmdegobis Zalebi; 

 GP mm   samuxruWo Zalaa, G avtomobilis wona, m  samuxruWo 

Zalis koeficientia toli samuxruWo Zalebis Sefardebisa (romlebic 

aRiZvrebian yvela Tvalze) avtomobilis wonasTan. 

parametri m  damokidebulia samuxruWo sistemis konstruqciaze da 

mis mdgomareobaze, agreTve mZRolis mier SerCeuli damuxruWebis 

intensiobaze. es ukanaskneli ganisazRvreba damuxruWebis mizniT da 

cvlilebas ganicdis farTe SualedSi _ msubuqi damuxruWebidan 

dawyebuli yvela Tvlis blokirebamde avtomobilis mocurebis CaTvliT. 

parametr m  sidideze gavlenas axdens savali nawilis siswore, 

vinaidan  uswormasworo  fenilze  moZravi avtomobili iwyebs rxevas da  
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amcirebs avtomobilis dawolas gzis zedapirze. 

koeficienti m  axasiaTebs avtomobilis samuxruWo SesaZleblobebs. 

Tanamedrove avtomobilebSi romelTa yvela Tvali aRWurvilia muxruWebiT. 

swor zedapirze m  ricxobrivad tolia saburavis gzasTan SeWidulobis 

koeficientisa. 

Tu gantoleba (3.25)-Si CavsvamT moZraobis winaaRmdegobis 

mniSvnelobas miviRebT, rom uaryofiTi aCqareba damuxruWebisas (anu 

Seneleba) tolia 

 fi
G

PW  m .                          (3.26) 

vinaidan damuxruWebisas avtomobilis siCqare mkveTrad mcirdeba, 

xolo 30 km siCqareze dabla haeris winaaRmdegoba praqtikulad 

umniSvneloa, amitom damuxruWebaze mis gavlenas mxedvelobaSi ar iReben. 

damuxruWebis procesSi mZRoli awveba samuxruWo saterfuls riTac 

samuxruWo meqanizms (nax. 3.10) aiZulebs xundebi ufro mWidrod miekran 

dols (diskos), rac TavisTavad iwvevs xaxunis gaZlierebas. 

avtomobilebis samuxruWo sistemas SeuZlia ganaviTaros Zalva, romelic 

aRemateba saburavis SeWidulobis Zalas gzis zedapirTan. gamoucdeli 

mZRolis mier zedmetad intensiuri damuxruWebisas SeiZleba moxdes 

avtomobilis Tvlebis blokireba, ris Sedegadac borbali wyvets brunvas 

da misrialebs gzis zedapirze. borblis gzasTan kontaqtis adgilas 

saburavis rezini cxeldeba, Semdeg dneba da iwvevs intensiur srials 

fenilze. yovelive es amcirebs SeWidulobas, xolo saburavi swrafad 

cvdeba. avariul situaciebSi mZRols ara aqvs SesaZlebloba TviTon 

areguliros muxruWis saterfelze dawola, amitom xSirad avtomobili 

kargavs mdgradobas.  

damuxruWebis normaluri procesis uzrunvelsayofad Tanamedrove 

avtomobilebze mowyobilia specialuri sistema, romlis saSualebiT 

xdeba Tvlebis nawilobrivi blokireba. amis Sedegad borbali ki ar 

curavs gzis zedapirze, aramed migoravs mcire mocurebebiT, 

damuxruWebis aseTi reJimi metad efeqturia, amcirebs samuxruWe manZils 

da imavdroulad uzrunvelyofs avtomobilis mdgradobas. 

manZili, romelzedac mZRols SeuZlia saangariSo siCqariT moZravi 

avtomobilis SeCereba moZraobis usafrTxoebis mniSvnelovani faqtoria 
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da maszea damokidebuli teqnikuri normativebis Camoyalibeba 

saavtomobilo gzebis grZivi profilis da gegmis mTel rig elementebze 

amis gaTvaliwinebiT prof. k. mWedliSvilis mier SemuSavebulia gzebze 

moZraobis usafrTxoebis Sefasebis efeqturi meTodi damyarebuli 

konkretul ubnebze samuxruWe manZilis Sefardebaze idealur monakveTze 

realizebul analogiur sididesTan. 

 

 

 

 

 

 

 

 

nax. 3.10. avtomobilis samuxruWo meqanizmis sqema: 

        1 – samuxruWo cilindrebi, romlebic aWeren xundebs dolze;  

        2 _ samuxruWo xundi; 3 _ samuxruWo doli; Mb _ mabruni momenti;  

P       Pm _ samuxruWo Zala; Mm _ samuxruWo momenti; Gb _ avtomobilis  

wona mosuli borbalze. 

 

im momentidan, rodesac mZRoli amCnevs Tavis win raime 

winaaRmdegobas, momentamde vidre igi iwyebs srulad damuxuWebas gadis 

garkveuli dro. samuxruWo manZilis zusti gaangariSebisTvis aucilebelia 

gaviTvaliswinebuli iqnas mZRolis reaqciis periodis xangrZlivoba t1 

romlis drosac mWidrod Seicnobs damuxruWebis aucileblobas, gadaaqvs 

fexi aqseleratoris saterfulidan samuxruWoze, dro t2 romelic 

ixarjeba saterfulis uqm svlaze da periodi t3 romlis drosac samuxruWo 

Zalva TandaTanobiT izrdeba da aRwevs Tavis srul mniSvnelobas. 

samuxruWo mowyobilobis dayovnebis dro Seadgens daaxloebiT 0,1 

wams hidravluri muxruWebisaTvis da 0,5 wm-s pnevmaturisaTvis. samuxruWo 

Zalvis zrdis periodi tolia 0,2 wamisa hidravluri muxruWebisaTvis da 

0,6-1 wm. pnevmaturisaTvis. 

1 

Mb Mm 

3 

2 Gb 

Pm 
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specialuri gamokvlevebiT dadgenilia, rom mZRolis reaqciis 

xangrZlioba t1 cvladia. damokidebulia asakze, muSaobis staJze, mZRolis 

ganwyobilebaze, daRlilobaze, avtomobilis siCqareze, im sagzao 

pirobebze, romelSidac mimdinareobs avtomobilis moZraoba. es sidide 

meryeobs 0,3-1,5 wm da metic. SedarebiT xSirad vxvdebiT t1-is mniSvnelobas 

0,8 wm. aqedan gamomdinare, is dro romeli momentidanac mZRoli dainaxavs 

winaaRmdegobas efeqtur damuxruWebamde Seadgens 1,2 wm-s hidravluri 

muxruWebisaTvis da 2 wm-s pnevmaturisaTvis. 

samuxruWo manZilis gamoTvlisas gzis gegmisa da profilis 

elementebis gansasazRvravad iReben saSualo jamur dros 1321  ttt wm-s 

da mas uwodeben reaqciis pirobiT dros. 

manZili, romelsac gadis avtomobili sruli damuxruWebis periodSi 

SeiZleba gamoiTvalos TanabarSenelebuli moZraobis formuliT. 

  aSv 2 ,                                                         (3.27) 

sadac v _ siCqarea damuxruWebis dasawyisSi m/wm. TS  samuxruWo manZili m-Si. 

a uaryofiTi aCqarebis absoluturi mniSvnelobaa damuxruWebisas m/wm2 da 

tolia gif )( m  am drois haeris winaaRmdegoba da avtomobilis 

mbrunavi masebis moqmedeba mxedvelobaSi ar miiReba. 

amJamad momqmedi saerTaSoriso moTxovnebiT Senelebis absoluturi 

mniSvneloba romelsac uzrunvelyofs samuxruWo sistema unda 

Seadgendes satvirTo avtomobilebisaTvis da avtomatareblebisaTvis 

aranakleb 5,5 m/wm2, xolo msubuqi avtomobilebisaTvis aranakleb 7 m/wm2. 

Tu a da m -s mniSvnelobebs CavsvamT (3.27) gantolebaSi miviRebT 

samuxruWo manZilis gamosaxulebas. 

)(2

2

ifg

v
S




m
.                             (3.28) 

gzis gegmisa da profilis elementebis gansazRvrisas pirobiTad 

gamodian damuxruWebis avariuli reJimidan, sruli blokirebiT da 

uSveben rom m  tolia SeWidulobis koeficientisa�. sinamdvileSi ki 

eqspluataciis realur pirobebSi muxruWebis araTanabari regulirebisas, 

agreTve borblebs Soris Zalvis uTanabro ganawilebisas da 

avtomobilis moZraobis dros misi rxevis gamo SeuZlebeli xdeba 

srulad gamoviyenoT samuxruWo Zalis Teoriuli sidide. prof. d. 
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velikanovis winadadebiT samuxruWo manZilis formulaSi SeyavT 

damuxruWebis efeqturobis Semasworebeli koeficientiKKe, aqedan 

gamomdinare formula miiRebs saxes 

 
)(2

2

fig

vK
S






e
.                             (3.29) 

cdebis Sedegad miRebulia rom msubuqi avtomobilebisaTvis 2,1eK . 

xolo satvirTo avtomobilebisa da avtobusebisaTvis 4,13,1 eK . molipul 

fenilze damuxruWebisas samuxruWo Zalebi myisierad aRweven SesaZlo 

maqsimalur mniSvnelobas, amitom rodesac SeWidulobis koeficienti 

4,0  unda aviRoT 1eK . gzis geometriuli elementebis gamoTvlisas 

sargebloben  eK  _ saSualo mniSvnelobiT 2,1eK .  

rodesac siCqare metia 90-100 km-ze 3.29 gantoleba gvaZlevs 

Semcirebul mnivSnelobebs vinaidan igi ar iTvaliswinebs mZRolis qcevis 

Taviseburebas didi siCqareze damuxruWebisas. mocurebis SiSis gamo 

mZRoli jer amuxruWebs rbilad. siCqare, rom daecema 70-80 km-mde amis 

Semdeg iwyebs intensiur damuxruWebas avtomatur samuxruWo sistemis 

SesaZleblobebis sruli gamoyenebiT. mizanSewonilia damuxruWebis aseTi 

pirobebisaTvis miviRoT 3,2eK  da am SedegiT vixelmZRvaneloT 

saavtomobilo gzis geometriuli elementebis dasabuTebisas. 

 
 

                 
 
 
 
 
 
 
 

nax. 3.11. samuxruWo manZilis saangariSo sqema 
                                      S  _ saangariSo samuxruWo manZili;  
                                     ℓ1 _ reaqciis periodSi gavlili manZili;  
                              ℓ2 _ samuxruWo manZili; ℓ3 _ usafrTxoebis manZili 

 

saavtomobilo gzis elementebis gamoTvlisas usafrTxoebis 

uzrunvelyofis mizniT SemoyavT saangariSo samuxruWo manZili. 3.29 

gamoTvlil sidides emateba manZili, romelsac avtomobili gaivlis 

mZRolis reaqciis periodSi da usafrTxoebis Sualedi (manZili 

SeCerebuli avtomobilidan winaaRmdegobamde). Cveulebriv mas iReben 

Ssaang 

i3 i2 i1 
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avtomobilis sigrZis tolad (nax. 3.11) am SemTxvevaSi V km/sT siCqariT 

moZraobisas damuxruWebis sruli manZilis formula miiRebs Semdeg saxes: 

3

2

321
)(2546,3

 



fi

VKV
S



e

saang .                            (3.30) 

 
3.6. avtomobilis damuxruWebis Taviseburebebi grZel 

cicabo daRmarTebze 
 

rodesac vniSnavT saavtomobilo gzaze grZiv qanobs unda gvaxsovdes, 

rom yoveli aRmarTi, Semxvedri avtomobilisaTvis daRmarTi iqneba. 

dinamiuri maxasiaTeblebis grafikiT moZravi avtomobilis siCqaris 

gaangariSebisas daRmarTiT gamowveuli winaaRmdegoba gantolebaSi Sedis 

uaryofiTi niSniT. 

ijf
G

PP W
-

-


w
.                         (3.31) 

Sesabamisad daRmarTebSi aCqareba aRwevs mniSvnelovan sidides da 

avtomobilis siCqare mkveTrad izrdeba. 

dakvirvebebi gviCveneben, rom daRmarTebSi ufro xSirad gamoiyeneba 

moZraobis Semdegi reJimebi: 

i3% qanobze moZraoba xdeba wamyvan Tvlebze wevis Zalis 

miwodebiT miuxedavad qanobis sigrZisa. 

3%O<i<5%O300-500m manZilze moZraoba xdeba gamorTuli gadabmulobiT 

ZraviT amuxruWeben mxolod satvirTo avtomobilebi qanobis boloSi. 

rodesac i>5%O xdeba ZraviT damuxruWeba. Tu daRmarTi naklebia 1000 m-ze 

sakmarisia mxolod saborble muxruWebic. 

mTebSi avtomobilis moZraoba gegmaSi mrudebis mqone daRmarTSi, an 

molipul zedapirze Zalze saSiSia. amitom mZRoli iZulebulia qanobis 

mixedviT Seanelos avtomobilis siCqare Cveulebrivi an ZraviT 

damuxruWebiT, am ukanasknelis dros SeiZleba gadacemis Secvlac 

dasWirdes ufro dabaliT. grZel, cicabo daRmarTebSi moZraobisas 

marto saborble muxruWebi karg efeqts ver iZleva vinaidan xSiri 

gamoyenebisagan samuxruWe xundebi cxeldeba. es maT friqciul Tvisebebs 

Zalze amcirebs, Sesabamisad mcirdeba saborble muxruWebis efeqturoba. 

aseT SemxTvevebSi aucilebelia gamoviyenoT ZraviT damuxruWeba, rac 

Tavis mxriv dakavSirebulia siCqaris mniSvnelovan SenelebasTan. 
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profesor k. mWedliSvilis mier mTagorian pirobebSi grZel cicabo 

daRmarTebze Catarebuli eqsperimentuli gamokvlevebis Sedegad 

dadgenilia avtomobilis friqciuli muxruWebis temperaturis 

damokidebuleba daRmarTis sigrZesa da grZiv qanobTan.  

friqciuli muxruWebis temperatura SeiZleba viangariSoT prof. k. 

mWedliSvilis mier SemoTavazebuli gamosaxulebiT: 

CbLaT  , ,                            (3.32) 

sadac a da b empiriuli koeficientebia damokidebuli trasis grZiv 

qanobze da friqciuli muxruWebis erTeul farTobze mosul avtomobilis 

wonaze. 

L     L – gegmaSi mrudTa dayvanili sigrZe daRmarTis 1 km-ze. 

msubuqi da saSualo tvirTamweobis avtomobilTa umravlesobisaTvis 

empiriuli koeficientis gamosaxulebani Semdegia: 

a=15,5 _ 779,7i – 2767,9i2 

b=10,79 _ 521,8i – 1875,0i2 

i – grZivi qanobia erTeulis nawilebSi. 

formula 3.32 monacemebis gamoyenebiT SeiZleba daproeqtebis 

procesSi cicabo monakveTis sigrZe da grZivi qanobi SevarCioT ise, rom 

friqciulma muxruWebis temperaturam ar gaadaWarbos kritikul sidides, 

romelic meryeobs 200-250C sxvadasxva tipis friqciuli masalebisaTvis. 

yvela SemTxvevaSi amocanas teqnikur-ekonomikuri xasiaTi aqvs da saWiroa 

Sesabamisi saproeqto gadawyvetilebis SerCeva: uzrunvelvyoT moZraobis 

SedarebiT maRali siCqare da usafrTxoeba friqciuli muxruWebis 

gamoyenebiT, Tu davuSvaT SedarebiT dabali siCqare da gamoviyenoT 

Zravis samuxruWe efeqti. 

ZraviT damuxruWebisas winaaRmdegoba Ziriadad iqmneba cilindrSi 

dguSis da muxla lilvis sakisarebSi xaxuniT, agreTve narevis SekumSviT 

da iZulebiT gamodevniT SemSvebi da gamomSvebi arxebidan. 

ZraviTi damuxruWebis efeqturoba SeiZleba gansazRvrul iqnas 

grafikiT sadac mocemulia Zravis mier ganviTarebuli mabruni momentis, 

damokidebuleba brunTa ricxvisgan da aqseleratoris gamoyenebis 

xarisxisgan (nax. 3.12). 

aseTi grafikis miReba SeiZleba Zravis specialur, sacdel stendze 

gamocdisas. grafikis zeda mxare axasiaTebes Zravis e.w. aqtiur reJims, 
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romelsac igi anviTarebs gare winaaRmdegobaTa dasaZlevad. qveda nawili 

ki uaryofiT mniSvnelobaTa mabrun moments _ pasiur anu samuxruWe 

reJims, rodesac Zravis muSaobisTvis saWiroa garedan mivawodoT 

mbrunavi momenti, Zravis Sinagani winaaRmdegobis momentis toli. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

nax. 3.12. avtomobilis Zravis siCqaruli da samuxruWo  
maxasiaTeblebi 

 
zeda mrudi I gviCvenebs droselis (an sawvavis tumbos) 100%-n 

gaxsnas da aris Zravis gare siCqaruli maxasiaTebeli. qveda mrudi 2 

gviCvenebs Zravis samuxruWe maxasiaTeblebs gamorTuli anTebiTa da 

Caketili droseliT. mis zemoT mrudi Seesabameba 0% droselis gaxsnas 

da axasiaTebs Zravis muSaobas uqmi svlis dros CarTuli anTebiT. 

Sualeduri mrudebi gviCveneben nawilobriv siCqarul da samuxruWo 

maxasiaTeblebs droselis gaxsnis sxvadasxva kuTxis dros. 

davuSvaT mudmivi siCqariT moZravi avtomobilis droselis gaxsnis 

xarisxia m = 25% muxla Rilvis brunTa ricxvia n, Zravis mier 
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ganviTarebuli mabruni momenti, romlebsac grafikze axasiaTebs A 

wertili ixarjeba gare winaaRmdegobebis, e.i. moZraobis winaaRmdegobebis 

dasaZlevad. Tu SevamcirebT droselis gaxsnis kuTxes mag. m=3% maSin 

Zravis Sida winaamdegoba Seqmnis samuxruWo moments (wertili B), 

romelic emateba gare winaaRmdegobis moments. avtomobilis moZraobis 

siCqare daiwyebs Semcirebas da damyardeba axali TanabarSewonili 

siCqare, romelic Seefardeba Zravis brunTa ricxvis romelime n2 sidides 

(wertili C) grafikze. 

ZraviT damuxruWebis dros damyarebuli TanabarSewonili siCqare 

SeiZleba gamoiTvalos Teoriulad avtomobilis moZraobis zogadi 

gantolebidan, romelic am SemTxvevaSi miiRebs saxes: 

if
G

PP W 
Zm. .                                                         (3.33) 

Caketili droseliT da pirdapiri gadacemiT moZravi msubuqi 

avtomobilis samuxruWe Zala warmoqmnili Zravis samuxruWo momentiT 

wamyvan Tvlebze P Z.m. SeiZleba vipovoT Semdegi empiriuli formuliT 

1000

25,0
5,9

GV
WP Z.m. ,                                                  (3.34) 

sadac W Zravis muSa moculobaa, V siCqare km/sT-Si. G avtomobilis wona. 

ZraviTi damuxruWebis efeqturoba gansakuTrebiT Cans damadablebeli 

gadacemebiT moZraobis dros, romelic mcire siCqaris dros iwvevs muxla 

lilvis ufro swraf brunvas. aseTi SemTxvevebis saangariSod 

gantolebaSi 3.34. V-s mniSvnelobis magier svamen Vik, sadac ik CarTuli 

siCqaris gadacemaTa ricxvia. 

 

3.7. wevis Zalis gaangariSebebis Taviseburebani 
avtomatareblebisaTvis 

 

gadazidvebis Rirebulebis Semcirebis da moZravi Semadgenlobis 

mwarmoeblobis gazrdis erT-erTi saSualebaa avtomatareblebis gamoyeneba. 

erTnairi sagzao pirobebis dros avtomatareblis mwarmoebloba 1,5-2,0-

jer metia vidre avtosawevarisa misabmelis gareSe. avtomatareblis 

gamoyeneba efeqturi rom iyos saWiroa gzebi akmayofilebdnen ufro 

maRal moTxovnebs, vinaidan ufro didi saerTo wonis miuxedavad 
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avtomatareblis wevis Zala igivea rac calke umisabmelo avtomobilisa, 

xolo gorvis winaaRmdegoba da haeris winaaRmdegoba metia. 

dinamiuri faqtoris gantoleba avtomatareblebis SemTxvevaSi miiRebs 

saxes: 

a.m.

ma

a.mam 


if
PP W

GG

-
.. ,                                              (3.35) 

Pa – gamwe avtomobilis wevis Zalaa; 

sadac PWa.m. – avtomatareblis mier dasaZlevi haeris winaaRmdegoba; 

       Ga – avtomobilis wona; 

       Gm – misabmelebis wona; 

              F1 – gorvis wianaRmdegoba avtomatareblebisaTvis; 

       a.m. – avtomatareblis mbrunavi nawilebis inerciis aRricxvis 

koeficientia. 

avtomatareblis dinamiuri faqtori naklebia, vidre calkeuli 

avtomobilis. amave dros moZraobis winaaRmdegoba avtomatareblisTvis 

metia vinaidan izrdeba xaxuni gadasabmel mowyobilobaSi da misabmelebis 

rxeva. misabmelebis raodenobis gazrdasTan erTad, izrdeba avtomobilis 

gorvis winaaRmdegoba. izrdeba agreTve haeris winaaRmdegoba vinaidan 

yoveli misabmelis ukan xdeba haeris nakadis Cagrexva iseve rogorc 

calkeuli avtomobilis ukan.  

praqtikuli gaangariSebisaTvis mxedvelobaSi SeiZleba miviRoT, 

rom yoveli misabmelis damatebiT garsdenis koeficienti izrdeba 25-30%-iT, 

xolo gorvis winaaRmdegoba 4-5%-iT. 

ufro araxelsayrel pirobebSi xdeba wamyvani Tvlebis CaWideba 

gzis zedapirTan adgilidan daZvris dros. 

aseT SemTxvevaSi haeris winaaRmdegoba ar gvaqvs da gantolebas 3.35 

eqneba Semdegi saxe: 

  
g

1
a.m.

ma








if

GG

G
.                          (3.36) 

SeiZleba avtomatareblis adgilidan daZvris dros warmoqmnil 

damatebiTi winaaRmdegobaTa gamosaTvlelad gavzardoT gorvis 

winaaRmdegobis koeficienti zafxulis pirobebSi 1,5-2,5-jer da 2,5-5-jer 

zamTris pirobebSi. 
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moZraobis usafrTxoebis mizniT misabmelebi aRWurvilni arian 

muxruWebiT, romelTa marTva xdeba wamyvani avtomobilidan. 

avtomobilis damuxruWebisas moZraobis gantolebas Semdegi saxe aqvs  

g

-
1

a.m.

ma

a.m. 






if

GG

PG W .          (3.37) 

am SemTxvevaSi Gm – datvirTvaa samuxruWo RerZebze. avtomatareblis 

samuxruWo manZili metia calkeuli avtomobilebisaze. damuxruWebis 

intensivobac naklebia, vinaidan mkveTrma damuxruWebam SeiZleba 

gamoiwvios misabmelebis mocureba an gamwev avtomobilTan Sejaxeba. 

zemoT aRniSnulidan sCans, Tu gzaze gaTvaliswinebulia 

avtomatareblebis intensiuri moZraoba daproeqtebisas mizanSewonili ar 

aris didi grZivi qanobebis gamoyeneba. gzis kategoriis miuxedavad 

sasurvelia grZivi qanobebis sidide ar aRematebodes 3-4 % Tu es 

SeuZlebelia maSin aRmarTSi gaTvaliswinebuli unda iyos saval nawilze 

damatebiT zolis mowyoba (ix. Tavi 5.3.). 

 

3.8. sawvavis xarji da saburavebis cveTa 
sxvadasxva sagzao pirobebSi 

 

sawvavis xarji damokidebulia avtomobilis moZraobis reJimze da 

sagzao pirobebze. gzis SesaZlo variantebis analizis dros 

mxedvelobaSi unda miviRoT sawvavis xarji vinaidan tvirTebisa da 

mgzavrebis gadaadgilebis Rirebulebis udides nawils 30-60%-s sawvavze 

danaxarjebi Seadgens. 

avtomobilis sawvavis xarjis dasaxasiaTeblad viyenebT ak.e. 

Cudakovis avtomobilis ekonomuri maxasiaTeblebis grafiks, romelic 

gvaZlevs sawvavis xarjs litrebSi 100 km manZilis garbenaze moZraobis 

sxadasxva siCqarisa da winaaRmdegobis dros (nax. 3.13).  

vinaidan avtomobilis wevis Zalis angariSi xdeba aqseleratoris 

saterfulze sruli dawolis pirobiT amave pirobas eyrdnobian 

ekonomikuri maxasiaTeblebis grafikis agebisas. ekonomiuri 

maxasiaTeblebis grafiks ageben sxvadasxva gadacemisaTvis mrudTa ojaxis 

saxiT, romelTaganc TiToeuli ganekuTvneba jamuri sagzao winaaRmde-

gobebis Sesabamis sidides. 
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if  . 

sawvavis minimaluri xarjis Sesabami siCqareebs ewodebaT 

ekonomiuri siCqareebi, magram es dasaxeleba arasworia. avtomobilis 

gamoyenebis ekonomiuroba ganisazRvreba mis mier Sesrulebuli 

satransporto samuSaos Rirebulebis mixedviT. sawvavis garkveuli 

gadaxarjva umetes SemTxvevaSi gamowveulia e.w. ekonomiuri siCqaris 

gadaWarbebiT magram igi gamoisyidis Tavis Tavs gadazidvebis 

Rirebulebis SemcirebiT da amis Sedegad avtomobilebis gamoyenebis 

efeqturobis gazrdiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.13. ekonomiur maxasiaTebelTa grafikis magaliTi. 
          cifrebi mrudebze axasiaTeben sagzao winaaRmdegobaTa sidides  

           = f + i; I-III mrudeTa  jgufebi  I-III  gadacemebze  moZraobis  
          Sesabamisi 1 _ sawvavis maqsimaluri xarjebis mrudebi  
                         sxvadasxva siCqariT moZraobisas. 

 
avtomobilis ekonomiuri maxasiaTeblebi SeiZleba miviRoT angariSiT 

an eqsperimentulad (nax. 3.14). 

qvemoT nax. 3.15 moyvanilia avtomobilis sawvavis xarjis gansazRvris 

grafikuli sqema, romelic TvalsaCinod warmosaxavs sawvavis xarjis 

damokidebulebas sagzao pirobebisagan. 
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nax. 3.14. sxvadasxva tipis avtomobilTa ekonomiuri  
  maxasiaTebeli pirdapiri gadacemiT moZraobisas: 

            1,2 – didi tvirTamweobis; 3,4,5 _ saSualo tvirTamweobis;  
                          6÷9 _ msubuqi avtomobilebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.15. sawvavis xarjis grafikuli gansazRvris sqema 
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avtomobilis moZraobaSi mosayvanad V km/sT siCqariT Zravma unda 

daxarjos simZlavre (cx. Z.) 

756,3 




PV
Ne                                                            (3.38) 

sadac P=PW +Pj+Pi+Pf  aris winaaRmdegobaTa jami romlebic moqmedeben 

avtomobilze moZraobisas (ix. Tavi. 3.1).  avtomobilis transmisiis m.q.k. 

Tu CavsvamT winaaRmdegobaTa mniSvnelobas maSin Tanabari moZraobisaTvis 

miviRebT  

 





27013

2 V
G

VK
Ne 








 .               (3.39) 

faqtiurad qe damoukidebelia Zravis simZlavris gamoyenebis xarisxze da 

mis brunvaTa ricxvze. Cveulebriv mas gansazRraven eqsperimentulad. 

sawvavis xarji avtomobili moZraobisas l/sT-Si. 

         
1000
ee

S

Nq
Q  ,                             (3.40) 

sadac  sawvavis xvedriTi wonaa.  

avtomobilis ekonomiuri maxasiaTeblebis grafikis asagebad 

miRebulia sawvavis xarji gamoisaxos litrebSi 100 km. gavlil manZilze. 

am SemTxvevaSi Tu mxedvelobaSi miviRebT gamosaxulebebs (3.39) da (3.40) 

sawvavis xarji 100 km-ze iqneba 
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(nax 3.14)-ze naCvenebia sxvadasxva tipis avtomobilebis ekonomiuri 

maxasiaTeblebi magar safarian gzaze pirdapiri gadacemiT, bolomde 

gamoyenebuli aqseleratoriT moZraobisas. 

gzis mocemul monakveTze moZravi avtomobilis sawvavis xarji 

SeiZleba ganisazRvros misi dinamiuri da ekonomiuri maxasiaTeblebis 

grafikidan. Tavidan saWiroa ganisazRvros moZraobis siCqare calkeul 

monakveTebze. gamoTvlis SedegebSi SeaqvT Sesworebebi moZraobis 

faqtiuri pirobebis mixedviT: siCqaris SezRudva, moZraoba TavdaRmarTSi 

ZraviT damuxruWebiT da a.S. monakveTebze, sadac icvleba siCqare iReben 

mis saSualo mniSvnelobas. Semdeg siCqareebiT da sagzao winaaRmdegobaTa 

sididiT  =f + i adgenen sawvavis xarjs. calkeul mcire monakveTebze 

misi gansazRvra moxerxebulia grafikulad (nax. 3.15). daproeqtebuli gzis 
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an SesarCevi marSrutis mTel sigrZeze sawvavis xarjis dasadgenad 

SemuSavebulia specialuri kompiuteruli programebi.  

kompiuteris daxmarebiT variantebis Sedarebisas, kerZod grZivi 

profilis gaanalizebis dros saWiroa kompiuteris mexsierebaSi 

SevitanoT saangariSo avtomobilis dinamiuri maxasiaTeblebi da 

calkeuli monakveTebis sigrZeebi ℓ1,ℓ2,...,ℓn sagzao winaaRmdegobaTa Tanabari 

sidideebiT, romlebic SeiZleba daZleul iqnan ama Tu im gadacemiT. 

mexsierebaSi unda SevitanoT agreTve faqtorebi, romlebic ganisazRvraven 

moZraobis faqtiur pirobebs: siCqareTa SezRudvebi, asaqcevebi, 

avtomobilis dgomis SesaZlebloba sarkinigzo gadasasvlelebTan, 

daRmarTebi ZraviT damuxruWebiT da a.S. saavtomobilo gzebis saproeqto 

variantebis SedarebisaTvis sawvavis xarjis gaangariSeba da misi 

gaTvaliswineba aucilebeli pirobaa arCevanze saboloo gadawyvetilebis 

misaRebad. avtosawarmoebi yoveldRiuri muSaobisaTvis sargebloben 

sawvavis xarjis normebiT, romelic iTvaliswinebs avtomobilis 

eqspluataciis konkretul pirobebs. sawvavis xarjis mixedviT optimalur 

marSrutebs irCeven dakvirvebaTa monacemebiT an Teoriuli gaangariSebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 3.16. saburavebis cveTis damokidebuleba moZraobis 

      siCqarisagan (sxvadasxva avtorTa eqsperimentuli monacemebi) 
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gadazidvaTa Rirebulebaze mniSvnelovan gavlenas axdenen agreTve 

sxva saeqsplutacio xarjebi: sapox-sazeTi masalebis da gacveTili 

saburavebis Rirebuleba. saburavis cveTa damokidebulia avtomobilis 

moZraobis siCqareze, rac Tavis mxriv sagzao pirobebis Sedegia. maRal 

siCqareebze saburavebi intensiurad cvdeba (nax. 3.16). es gamowveulia maTi 

mniSvnelovani gacxelebiT da dartymis Zalebis zrdiT gzis 

uswormasworo zedapirze. saburavebis cveTa damokidebulia agerTve 

fenilis saxeobaze gzis gegmaSi mcire radiusian mosaxvevebis arsebobaze. 

avtomobilis saburavebis garbenas gaumjobesebul fenilis mqone gzaze 

Tu miviRebT 100%-ad naklebad swor anu SedarebiT uswormasworo 

fenilze (RorRi, xreSis, qvafenili) is mcirdeba 25-30%-iT. gzebze sadac 

aris didi raodenobT ormoebi da sxva deformaciebi saburavebis garbena 

mcirdeba 50%-iT. saburavebis cveTas mniSvnelovnad zrdis gegmaSi mcire 

radiusian monakveTebze maRali siCqareebiT moZraoba (ix. Tavi 4.2). 
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Tavi 4. mrudebis daproeqteba gegmaSi 

4.1. mrudze avtomobilTa moZraobis Taviseburebani 
 

avtomobilze, romelic moZraobs gzis mrudxazovan monakveTze 

moqmedeben centridanuli Zalebi. mrudis wertilSi, romlis radiusia R 

moqmedebs centridanuli Zala:  

 
R

mv
C

2

 ,                             (4.1) 

sadac m – avtomobilis masaa; v – siCqare m/wm. 

centridanuli Zala moZraobis mimarTulebis marTobulia, da 

moqmedebs mgzavrebze, mZRolebze da avtomobilze. man SeiZleba gamoiwvios 

avtomobilis gadabruneba an gverdcdena, rTuldeba avtomobilis marTvac. 

mcire radiusian mrudebSi centridanuli Zala iwvevs saburavebis 

ganiv deformacias, aseT pirobebSi izrdeba sawvavis xarji da 

saburavebis cveTa. RamiT moZraobisas damatebiT sirTules qmnis 

avtomobilis maSuqebis naTeba mrudze ufro nakleb manZilze vidre 

sworxazovanze. amitom moZraobis usafrTxoeba, moxerxebuloba, 

ekonomiuroba, uzrunvelyofilia mxolod didi radiusis mrudebis 

gamoyenebisas. 

mrudSi moZraobisas avtomobilze moqmedebs ori Zala, romlebic 

modebulni arian mis simZimis centrSi (nax. 4.1). 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1. mrudze moZraobisas avtomobilze moqmedi Zalebi 

 

 
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centridanuli Zala C mimarTulia mrudis gareTa mxares. G 

avtomobilis wona. am ori Zalis proeqcia gzis savali nawilis ganiv 

qanobze gvaZlevs gantolebas 

mgi
R

mv
Y  cos

2

,                        (4.2) 

sadac Y – jamuri Zalaaa, romelic cdilobs gadaadgilos (gaaTrios) 

avtomobili gzis zedapiridan da mas uwodeben ganiv Zalas. gzis ganivi 

qanobis mimarTulebiT avtomobilis wonis Semadgeneli mgi SeiZleba iyos 

dadebiTi an uaryofiTi niSniT. vinaidan kuTxe  mcirea (cos  1) misi 

moqmedeba SeiZleba mxedvelobaSi ar miviRoT. 

maSin  

mgi
R

mv
Y 

2

.                            (4.3) 

aqedan vnaxavT, rom  

 1

1

2 











 gi

mg

Y
vR .                                                 (4.4) 

es gantoleba gviCvenebs, rom mrudis saWiro radiusi damokidebulia 

ara ganivi Zalis absolutur mniSvnelobaze Y-ze aramed mis Sefardebaze 

avtomobilis wonasTan 

mg

Y
 . 

am Sefardebas ewodeba ganivi Zalis koeficienti . igi ricxobrivad 

tolia ganivi Zalis koeficienti 2-s sididisa. Tu  an mis Tanabar 2 

SevitanT (4.4)-Si maSin 

     
)( 2

2

ig

v
R





.                      (4.5) 

formulebSi (4.1-4.5) avtomobilis siCqare mocemulia m/wm-Si. 

am gamosaxulebis praqtikuli gamoyenebisaTvis saWiroa ganivi 

Zalis koeficientis anu ganivi SeWidulobis koeficientis normireba. 
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4.2. ganivi Zalis zemoqmedeba avtomobilze da misi normireba 
 
mcire radiusian mrudze moZrav avtomobilze moqmedi ganivi Zala 

cdilobs avtomobilis gzis zedapiridan gadaTrevas, mis gadabrunebas, 

arTulebs marTvas, iwvevs sawvavis gadaxarjvas da saburavebis intensiur 

cveTas, amitom am zemoqmedebaTa gaTvaliswinebiT gansazRvraven ganivi 

Zalis erTeuli sididis zRvrul mniSvnelobas. 

avtomobilis mdgradoba mocurebis mimarT uaRresad mniSvnelovani 

pirobaa mrudze moZravi avtomobilis usafrTxoebisaTvis. centridanuli 

Zalis mier avtomobilis ganivad gadaadgileba amcirebs saburavebis 

SeWidulobas fenilTan. wamyvan Tvlebze modebuli ganivi Y da wevis an 

samuxruWo Zalva P qmnian saburavisa da gzis kontaqtis sibrtyeSi jamur 

gamTrev Zalas Q, romelic kuTxiT aris mimarTuli moZraobis 

traeqtoriis mimarT (nax. 4.2) avtomobilis mdgradobis SesanarCuneblad 

saWiroa  daculi iyos piroba: 

bGQPy  22 , 

sadac Gb aris datvirTva gzis zedapirze wamyvani an damuxruWebuli 

borblisagan  SeWidulobis koeficientia. 

 

 

 

 
 

 

 

 
 

 

 

 

nax. 4.2. avtomobilis borbalzed moqmedi grZivi da ganivi  
Zalvebis Sefardeba 

 
saburavis jamuri winaaRmdegoba ganiviT gaTrevis mimarT Gb�� 

praqtikulad ar aris damokidebuli kuTxeze, romelsac Seadgens 

gaTrevis mimarTuleba borblis brunvis sibrtyesTan. 

P=Gb1 Q=Gb 

Y=Gb2 
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centridanuli Zalis moqmedebis Sedegad datvirTva borblebze 

gadanawildeba. ganivi Zalis didi mniSvnelobisas wevis Zalam naklebad 

datvirTul Sida borbalze SeiZleba gadaaWarbos SeWidulobis Zalas da 

gamoiwvios borblis Tavisuflad brunva (buqsaoba) rac SeiZleba gaxdes 

avtomobilis mocurebis mizezi. 

avtomobilis erTi borblis mdgradobis analizis dros Tvlian, 

rom wevis an damuxruWebisas SeWidulobis koeficienti ganivi 2 da grZivi 

mimarTulebiT dakavSirebulni arian erTmaneTTan damokidebulebiT 

2
1

2
2   .                              (4.6) 

mrudze moZraobisas avtomobilis mdgradobisaTvis mocurebis 

sawinaaRmdegod aucilebelia dacul iqnas piroba 2Gb>Y aqedan 

gamomdinareobs moTxovna, rom  
bG

Y
2  e.i. ganivi Zalis koeficientis 

�-m ar unda gadaaWarbos ganivi SeWidulobis koeficents 2.  

koeficentis -s rac met nawils gamoviyeneT wevis reJimSi grZivi 

qanobis dasaZlevad an avtomobilis dasamuxruWeblad misi ganivi 

Semadgenlis miT naklebi nawili darCeba avtomobils mrudSi gverdcdenis 

sawinaaRmdegod. amitom gegmaSi mrudis radiusis normirebisas unda 

gaviTvaliswinoT Sefardeba 1 da 2-s Soris. 

mTagorian pirobebSi gayvanil gzebze Zalzed xSirad mcire 

radiusiani (R300-400m) mosaxvevebi ganlagebulia mniSvnelovan grZiv 

qanobebze (4-5%) aseT monakveTebze Cveulebriv arasakmao mxedvelobis 

manZilia da xSiria samoZrao zolze winaamdegobis uecari gamoCena rac 

iwvevs intensiurad damuxruWebas. am pirobebSi SeWidulobis koeficientis 

didi nawili ixarjeba grZivi mimarTulebiT damuxruWebisaTvis an wevis 

reJimSi aRmarTis gadasalaxavad. avtomobilma saangariSo siCqariT 

moZraobisas mdgradoba rom SeinarCunos aucilebelia misma yvelaze 

gantvirTulma borbalma ar daiwyos buqsaoba (wevis reJimSi) an ar 

Sewyvitos brunva (damuxruWebis reJimSi). maSin yvela sxva borbali da 

mTlianad avtomobili SeinarCunebs mdgradobas da avtomobili iqneba 

marTvadi. 

akademikos e. Cudakovis mier SemoTavazebulia gegmaSi mrudze 

moZraobisas ukana wamyvani RerZis gadatvirTul Tvalze minimalurad 

saWiro CaWidebis ganivi koeficientis gamosaxuleba 
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 












 1

2 1
2h

B
,                               (4.7) 

sadac B  - saangariSo avtomobilis kvalis siganea, m; 

 h – simZimis centris simaRle, m; 

� _ SeWidulobis saerTo koeficienti. 

samTo pirobebSi did grZiv qanobebze ganlagebul mrudebze mZRols 

uxdeba grZivi mimarTulebiT SeWidulobis koeficientis intensiuri 

gamoyeneba. prof. k. mWedliSvilis mier eqsperimentuli gziT dadgenilia 

aseT pirobebSi grZivi mimarTulebiT CaWidebis koeficientis maqsimalurad 

dasaSvebi mnivSneloba, romelic uzrunvelyofs avtomobilis mdgradobas 

2
2101 ixixx  ,                        (4.8) 

sadac 210   ,  , xxx empiriuli koeficientebia damokidebuli avtomobilis 

tipze. 

   i – grZivi qanobi erTeulis nawilebSi. 

(4.5), (4.7) da (4.8) gamosaxulebis gamoyeneba saSualebas gvaZlevs 

davadginoT saavtomobilo gzebze mosaxvevebSi maqsimalurad dasaSvebi, 

usafrTxo siCqaris mniSvneloba an mocemuli saangariSo siCqarisaTvis 

SevirCioT minimaluri dasaSvebi moxvevis radiusis sidide. 

am gamosaxulebaTa Tanaxmad mrudze moZraobisas maqsimaluri 

dasaSvebi siCqare trasis elementebis (R, i) sagzao samosis mdgomareobis 

(R, ) saangariSo avtomobilis parametrebis (B, h) da mZRolis mier 

kritikul situaciaSi moqcevis Taviseburebebis gaTvaliwinebiT SeiZleba 

viangariSoT gamosaxulebiT 

3
22101

2
127 i

ixixx

h

B
RV 







 



. 

Tu mxedvelobaSi miviRebT sxvadasxva tipis avtomobilebisaTvis B 

da h parametrebis fardobas mcireodeni gardaqmnebis Sedegad miviRebT 

zRvrulad dasaSveb siCqaris gamosaxulebas 

5,0)(6,3 MRV  km/sT ,               (4.10) 

sadac 2
210 iciccM  . 

210   ,  , ccc  mudmivi koeficientebi damokidebulia avtomobilis tipze 

da sagzao fenilis mdgomareobaze. 
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qvemoT cxrilSi moyvanilia am koeficientebis mniSvnelobani teniani 

asfaltobetonis sagzao fenilisa da sxvadasxva tipis avtomobilebisaTvis. 

cxrili 4.1 

avtomobilis tipi 
koeficentebi   

C0 C1 C2 

mcirelitraJiani msubuqi 3,50 24,40 -414,0 

saSualo litraJiani msubuqi  3,34 25,80 -442,0 

saSualo tvirTamweobis satvirTo  2,50 19,40 -333,0 

didi tvirTamweobis satvirTo  2,20 16,40 -290,0 

 
nax. 4.3 da nax. 4.4 moyvanilia (4.10) gamosaxulebiT Catarebuli 

zRvruli siCqareTa gaangariSebis Sedegebi. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.3. grZiv qanobebze mdebare horizontalur mrudebze 

siCqareTa zRvruli mniSvnelobebis saangariSo diagrama 

  
avtomobilis mdgradobas gadabrunebis mimarT uzrunvelyofs 

Semakavebeli momentis siWarbe gadamabrunebel momentTan SedarebiT (nax. 

4.1) Tu SevadgenT avtomobilze moqmedi Zalebis momentebis gantolebas 

avtomobilis RerZis mimarT romelic gadis gareTa Tvlebis saburavebis 

gzasTan kontaqtis sibrtyis centrSi miviRebT 

Y Yh=mg 









2

B
. 

aqedan  

    )2(
2

1
 B

hmg

Y
 .                           (4.9) 

i 

V =(MR)0,5 

M 

saS. litraJiani  

msubuqi 

3,0 

4,0 

2,0 

1,0 

– i  – 0,08 – 0,04 0  0,08  0,04 

mcire tvirTamweo-  

bis satvirTo 

saSualo tvirTamweo-  

bis satvirTo 

didi tvirTamweo-  

bis satvirTo 
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nax. 4.4. didi tvirTamweobis satvirTo avtomobilisaTvis  

dasaSvebi zRvruli siCqareebi sxvadasxva grZiv qanobebze  

ganlagebul mrudebze 

am gamosaxulebaSi vgulisxmobT, rom resorebis deformaciis da 

saburavebis elatiurobis gamo avtomobilis simZimis centri gadadgildeba 

ganivi mimarTulebiT raRac    sididiT.  

ganivi Zalis koeficientis gansasazRvravad unda gamoviyenoT misi 

kvalis siganis b-s Sefardeba simZimis centr h-Tan. 

cdebis safuZvelze ganivi gadaadgileba �SegviZlia miviRoT 0,2B-

tolad. Tanamedrove msubuqi avtomobilebisaTvis Sefardeba h/B meryeobs 

1,8-dan 2,5-mde, xolo satvirTosaTvis 2-dan 3-mde, avtobusebisaTvis 1,7-dan 

2,2-mde. Tu saangariSoT miviRebT B=1,7h-is minimalur mniSvnelobas 

miviRebT, rom avtomobilis mdgradobisaTvis gadabrunebis mimarT 

aucilebelia, rom ganivi Zalis koeficientma ar gadaaWarbos 0,6-s. 

avtomobilis eqspluataciis normalur pirobebSi Cveulebrivi 

siCqareebis dros ganivi Zalis koeficienti ver aRwevs 0,6-s. gadabrunebis 

SemTxvevebi gvxvdeba mxolod mocurebuli avtomobilis Tvlebis raime 

winaaRmdegobisTan Sejaxebis an masze gadavlis dros. am koeficientiT 

ganisazRvreba agreTve mgzavrebis komforti mrudSi moZraobis dros. 

mrudSi Sesvlisas mZRoli da mgzavrebi ganicdian centridanuli Zalis 

moqmedebas, romelic maT aiZulebs gadaixaron gverdze, centridanulma 

Zalam ar unda miaRwios mgzavrebisaTvis usiamo sidides. eqsperimentebi 

gviCveneben, rom Tu =0,1 mgzavrebi romlebic ar uyureben gzas ver 

amCneven avtomobilis moZraobas mrudze. =0,15 _ mrudze moZraobas 
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aRiqvamen umniSvneld. =0,2  mgzavri mcired ganicdis centridanuli 

Zalis gavlenas. 

=0,3 mrudSi Sesvlisas mgzavrebi grZnoben dawolas romelic 

aiZulebs maT gadaixaron gverdze. amitom miRebulia, rom  ar unda 

aRematebodes 0,15, xolo rTul sagzao pirobebSi 0,2-s. 

saavtomobilo gadazidvebis ekonomiurobac mrudSi moZraobisas 

agreTve damokidebulia  -sidideze. 

avtomobilze moqmedi ganivi Zala iwvevs saburavis gverdiT 

deformacias, ris gamoc saburavis gzis zedapirTan kontaqtis farTis 

forma icvleba. xolo misi grZivi RerZi warmoqmnis kuTxes borblis 

moZraobis mimarTulebasTan (gverdcdenis SemTxveva). rCeba ra imave 

vertikalur sibrtyeSi borbali iwyebs am mimarTulebiT e.i. gverdiT 

gadaadgilebas (nax. 4.5.) mZRolma am gadaadgilebas kompensacia unda 

gaukeTos wina Tvlebis saTanado kuTxiT mobrunebiT gverdcdenis mxares. 

nax. 4.5. avtomobilis borblis gverdcdena. 

          a – moZraoba ganivi Zalis gareSe; b – moZraoba ganivi Zalis  

          moqmedebisas; g – saburavebisa da gzis zedapiris kontaqtis  

          farTobis forma ganivi Zalisa da misi zemoqmedebis gareSe;  

d _ gverdcdenis kuTxe. 

 

eqsperimentulma gamokvlevebma gviCvena, rom gverdcdenis 3-4 kuTxis 

dros msubuqi avtomobilebis saburavebisaTvis da 4-5 satvirTosaTvis 

gverdcdenis sidide pirdapirproporciulia ganivi Zalis, romelic 

modebulia borblis brunvis sibrtyis marTobulad: 

gvK

Y
 ,                                (4.10) 

sadac Y ganivi Zalaa. kg. Kgv ganivi gadaadgilebis sawinaaRmdego 

koeficientia, romelic damokidebulia pnevmaturi saburavebis 

elastiurobaze ganivi mimarTulebiT kg/grad. sxvadsxva saburavebisaTvis 

 

 
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Kgv Seadgens: mcirelitraJiani msubuqebisTvis 35; saSualo litraJiani 46; 

limuzinebisaTvis 60 kg/grad; satvirTo avtomobilebisaTvis 100-dan 200 

kg/grad da a.S. 

arsebobs empiriuli formula, romelic gvaZlevs Kgv miaxloebiT 

sidides saburavebis zomis mixedviT: 

Kgv =5b(d+2b)(P+1),                    (4.11) 

sadac b – profilis siganea diumebSi; DDfersos diametri diumebSi, P 

wneva saburavebSi kg/sm2. 

gverdcdenis kuTxis gazrdasTan erTad izrdeba Zravis simZlavris 

xarji Tvlebis gorvisaTvis da matulobs saburavebis cveTa (nax. 4.6) 

 

nax. 4.6. avtomobilis moZraobis maxasiaTeblebi borblis 

gverdcdeniT gorvis pirobebSi 

a – simZlavris danaxarjebi, b – saburavis cveTa. 

 

cdismieri monacemebi gviCvenebs, rom Tu gverdcdena aris 1 

saburavebis cveTa matulobs 5-jer, xolo moZraobis winaaRmdegobis 

gazrdis gamo Zravis simZlavris danakargebi Seadgens 15%-s. 

am pirobebs Seesabameba Tanamedrove msubuqi avtomobilebis ganivi 

Zalis koeficienti, romelic tolia 
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amgvarad, rom ar gaizardos saavtomobilo gadazidvaTa 

TviTRirebuleba gzis mrude monakveTebSi moZraobisas aucilebelia 

daproeqtdes mrudebi iseTi radiusebiT, romlebic uzrunvelyofen 

avtomobilis saangariSo siCqariT moZraobas da imavdroulad ganivi 

Zalis koeficients araumetes 0,1-s. 

 

4.3. gegmaSi radiusebis sididis daniSvna 
 

saangariSo siCqariT moZraobisas usafrTxoebis, moxerxebulobis da 

ekonomiurobis uzrunvelsayofad gzebze radiusebi  unda davniSnoT ise, 

rom ganivi Zalis koeficienti  iyos rac SeiZleba mcire. 

rTuli reliefis pirobebSi an mWidro dasaxlebul adgilebSi 

rodesac radiusis gazrda iwvevs miwis samuSaoTa moculobis zrdas, an 

ZRiradRirebuli Senobebis aRebas SeiZleba mcire zomis radiusebis 

gamoyeneba im pirobiT, rom uzrunvelyofili iyos avtomobilis ganivi 

mdgradoba. saangariSo siCqariT moZraobisas avtomobilze moqmedi ganivi 

Zala ar unda aRematebodes saburavis gzasTan SeWidulobas. winaaRmdeg 

SemTxvevaSi moxdeba gverdcdena an mocureba, Sedegad avtomobili 

gadabrundeba an ascdeba gzis saval nawils. 

mrudze usafrTxo moZraobisaTvis saWiroa gvqondes mdgradobis 

garkveuli maragi ganivi Zalis CasaxSobad. am mizniT SeiZleba 

gamoviyenoT ganivi SeWidulobis mxolod nawili, amitom ganivi Zalis 

saangariSo sidide gamomdinare mdgradobis. moxerxebulobis, ekonomiurobis 

moTxovnidan yovelTvis Seadgens ganivi SeWidulobis raime nawils (ix. 

cxr. 4.2). 

qveyanaTa umravlesobaSi saavtomobilo gzebis daproeqtebisas 

saangariSo SemTxvevad dros miRebulia tenian sufTa fenilze moZraoba. 

yinvis an talaxiani fenilis SemTxvevaSi didi siCqariT moZraobis 

uzrunvelyofa SeuZlebelia, vinaidan muxruWebis regulirebis umciresma 

xarvezma damuxruWebisas SeiZleba gamoiwvios mocureba gzis sworxazovan 

monakveTebzec. 

adgilmdebareobis SedarebiT xelsayrel pirobebSi radiusis 

umciresi sididis SerCevisas unda vecadoT miviRoT =0,05_0,1 da 

davniSnoT igi miT ufro mcire rac meti iqneba saangariSo siCqare. 
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qvemoT moyvanilia rTul pirobebSi gzebis daproeqtebisaTvis 

zogierT qveyanaSi dadgenili mrudebis radiusebi gegmaSi moZraobis 

sxvadasxva siCqarisaTvis. 

saangariSo siCqare km/sT.           120   100    80    60   50    40   30 

umciresi radiusebi          . 

rTul monakveTebze (-0,14-0,15), m  600   400   250   125   100   60   30 

qvemoT cxrilSi moyvanilia ganivi Zalis zRvruli dasaSvebi 

sidideebi gzis zedapiris sxvadasxva mdgomareobisaTvis. 

cxrili 4.2 

moTxovnebi 

ganivi Zalis zRvrulad dasaSvebi 
sidideebi SeWidulobis 
sxvadasxva pirobebSi 

mSrali 

=0,60 

sveli 

=0,40 

moyinuli 

=0,20 

mdgradoba gadabrunebisadmi 0,60 0,40 0,20 

mdgradoba mocurebisadmi 0,36 0,24 0,12 

moZraobis komfortuloba 0,15 0,15 0,15 

avtomobilis eqspluataciis 

ekonomiuroba 

0,10 0,10 0,10 

 

didi radiusi garda usafrTxoebis da komfortis gaumjobesebisa 

amcirebs gzis sigrZes da Sesabamisad mSeneblobasa da satransporto 

danaxarjebs. amitom xelsayrel pirobebSi (ioli reliefi, araa 

dasaxlebuli punqtebi) gzis daproeqtebisas saWiroa radiusebi iyos ara 

nakleb 3000 m-sa romlebzedac moZraoba praqtikulad ar gansxvavdeba 

sworze moZraobisagan. 

mcire radiusis mrudebze saangariSo siCqariT moZraobisas RamiT 

usafrTxoebas xSirad ver uzrunvelyofen, vinaidan am pirobebSi maSuqi 

mowyobilobebis mier ganaTebuli gzis monakveTi mxedvelobis saangariSo 

manZilze mcirea. RamiT aucilebelia usafrTxoebis gansakuTrebuli 

uzrunvelyofa, vinaidan dReze 10-jer naklebi intensiobiT moZraobisas 

RamiT xdeba sagzao satransporto SemTxvevaTa naxevarze meti. 

avtomobilis maSuqi xelsawyoebis (farebis) optikuri mowyobiloba 

sanTlis sxivebis koncentracias axdens elifsuri figuris saxiT. igi 

xasiaTdeba sinaTlis nakadis gabnevis kuTxiT romelic miwis vakisis 
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farglebSi moWimavs izoxazebs minimalur dasaSveb ganaTebiT 2 lq 

(luqsi). (nax. 4.7). 

 

nax. 4.7. gzis ganaTeba farebis SuqiT. 
B _ miwis vakisis sigane 

 

Tanamedrove maSuqi xelsawyoebi uzrunvelyofen Sor manZilze gzis 

ganaTebas 200-250 m. sigrZis monakveTze rac xSirad naklebia mxedvelobis 

saangariSo manZilze. gzebis daproeqtebisas mxedvelobaSi unda viqonioT 

avtomobilTa maSuqi xelsawyoebis Semdgomi progresi, rac saSualebas 

mogvcems mxedvelobis are gaizardos saangariSo minimumamde, manamde ki 

RamiT vimoZraoT saangariSoze naklebi siCqariT. 

radiusis sidide R romlis drosac mxedveloba mrudwirovan gzaze 

iqneba mxedvelobis saangariSo sididis S Sesabamisi SeiZleba vipovoT 

Semdegi mosazrebiT: centraluri kuTxe , romelic moWimavs rkals 

sigrZiT S tolia (gradusebSi) (nax. 4.8). 

  
R

S







180
.                       (4.12) 

vinaidan =2, amitom 



S6,28

 ,  Tu davamrgvalebT miviRebT  

     


S
R

30
 .                                 (4.13) 

farebis Suqis gabneva Tanamedrove avtomobilebisaTvis daaxloebiT 

2-ia, xolo im mrudebis radiusi, romelTac es Suqi gaanaTebs (100-300m-

ze) tolia 1500-dan 4500-mde. 
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nax. 4.8. mrudis radiusis gansazRvris sqema farebis SuqiT  
ganaTebis pirobidan 

1 – farebiT ganaTebuli zona; 2 _ avtomobilis traeqtoria 

 

4.4. gadasasvleli mrudebi 
 

gegmaSi swori monakveTidan mudmiv radiusian wriul mrudebze 

SesvlisaTvis avtomobilis mZRoli iwyebs wina borblebis TandaTanobiT 

mobrunebas. amis gamo mrudTan miaxloebisas avtomobili moZraobs 

gardamavali simrudis mqone traeqtoriiT, romlis radiusi icvleba  

usasrulobidan swor monakveTze, garkveul R sididemde wriul mrudze 

Sesvlisas. gardamavali radiusis mqone traeqtoriaze moZraoba 

uzrunvelyofs avtomobilis wina borblebis TandaTanobiT, mdore 

mobrunebas wriul mrudze moZraobisASesabamis kuTxemde. mdored izrdeba 

centridanuli Zalac, vinaidan traeqtoriis simrude izrdeba 0-dan 
R

1
 

sididemde gadasasvleli monakveTis sigrZis proporciulad. 

gadasasvleli mrudis gantoleba unda Seesabamebodes avtomobilis 

moqmedi Zalebi da moZraobis reJimi akmayofilebs moZraobis gardamavali 

simrudiT moZraobis traeqtorias Sesabamisad sworidan wriul mrudeze 

gadasasvlel monakveTze simrudis radiusi R unda icvlebodes 

avtomobilis mobrunebis kuTxis ukuproporciulad (nax. 4.9) 

 

S 

O 

2
90


   

1 2 



 79 


0R ,                               (4.14) 

sadac 0l  aris avtomobilis baza; 

        _ wina Tvlebis mobrunebis kuTxe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 4.9. 

 

swor monakveTze 0  da izrdeba mudmiv 0  sididemde R radiusis 

mqone wriul mrudeze Sesvlisas  

R
0

0


 .                                (4.15) 

avtomobilis mudmivi v m/wm siCqariT gadaadgilebisas da wina 

Tvlebis aseve  mudmivi kuTxuri siCqariT mobrunebisas miviRebT 

s

v
R


0 ,                                (4.16) 

sadac s _ gadasasvleli mrudis sigrZea. 

garkveuli daSvebiT SegviZlia miviRoT, rom 0 , v da  mudmivi 

sidideebia, anu c
v



0 , maSin 

s

c
R  .                                 (4.17) 

l0 

1 

2 

 

 

R
2 

R
1 

R
 

B
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amgvarad, miviRebT gadasasvleli mrudis gantoleba, romelic 

asrulebs pirobas: simrudis radiusi icvleba traeqtoriis sigrZis  

ukuproporciulad. am moTxovnas metnaklebad akmayofileben sxvadasxva 

mrudebi. mag. bernulis lemniskata, kuburi parabola da sxba. 

gamosaxuleba (4.17) Seesabameba gantolebas kornius spiralis, anu 

klotoidis ZiriTad gantolebas, romelsac didi xania farTod iyeneben 

Tanamedrove saavtomobilo gzebze vinaidan klotoidis simrudis radiusi 

mis mTel sigrZeze icvleba sigrZis ukuproporciulad. 

gzebis daproeqtebisas  garda klotoidisa iyeneben sxva mrudebsac 

romelTa gantolebebi akmayofileben simrudis cvlilebas mrudis 

sigrZis proporciulad. klotoidis Semdeg yvelaze metad 

gavrcelebulia: kuburi parabola-mrudi, romlis simrudis radiusi 

abscisis ukuproporciulia 

x

c
R  .                                 (4.18) 

bernulis lemniskati _ mrudi, romlis radiusi koordinatTa 

saTavisa da mocemuli wertilis momWimavi qordis sigrZis a 

ukuproporciulia  

a

c
R  .                                    (4.19) 

adre gadasasvleli mrudis gantolebas irCevdnen upiratesad 

dakvalvis cxrilebis iolad Sedgenidan gamomdinare. axla kompiuterebis 

gamoyenebis gamo am Sexedulebam dakarga Tavisi mniSvneloba. msoflios 

mowinave qveynebSi upiratesad gavrcelebulia klotoiduri mrudebi (nax. 

4.9), romelTa moxazuloba avtomobilis moZraobis traeqtorias yvelaze 

ukeT Seesabameba.  

Tu gadasasvlel mruds ar uyeneben specialur moTxovnebs mag. 

trasis mxedvelobiTi simdovre maSin mis sigrZes niSnaven im pirobiT, 

rom gadasasvleli mrudis gavlisas centridanuli Zala nela gaizrdeba 

da ar gamoiwvevs mgzavrebSi usiamovno SegrZnebas. amisaTvis centridanuli 

Zalis zrdis siCqare I naklebi unda iyos sidideze, romlis Semdeg 

mgzavrebi ganicdian usiamovno SegrZnebas. 

sxvadasxva qveynebSi sagzao teqnikuri pirobebis damuSavebisas I-s 

mniSvnelobas iReben 0,3-dan 1 m/wm3. Cveni qveynisTvis mizanSewonilia 
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I=0,5m/wm3 vinaidan es sidide axlosaa moZraobis faqtiur reJimTan. gzebze 

gadasasvleli mrudis gavlis dro, romlis ganmavlobaSic centridanuli 

aCqareba Tanabrad gazrdeba 0-dan 
R

v2

-mde Seadgens 
IR

v
t




2

 (sadac v - 

avtomobilis siCqarea m/wm). aqedan gamomdinare gadasasvleli mrudis 

saWiro sigrZe (m-Si) iqneba 
IR

v
vtL




3

 siCqares Tu gamovsaxavT km/sT-Si 

maSin  

IR

v
L

47

3

 .                               (4.20) 

bevr qveyanaSi moqmedi normebiT gadasasvleli mrudebi ewyoba 

yvela kategoriis gzebze 2000 m-ze naklebi radiusis mrudebisaTvis: 

  wriuli mrudis radiusi, m-Si     60  100  200  300  500  600-1000  1000-200 

  gadasasvleli mrudis sigrZe, m _ 40  50   70   90   110    120       150 

aq moyvanili gadasasvleli mrudis sigrZeebi unda CavTvaloT 

rogorc minimalurad dasaSvebi. gadasasvleli mrudis sasurveli sigrZe 

mizanSewonilia aviRoT 1,5-2-jer meti, maSin igi mianiWebs gzas mxedvelobiT 

simdores da uzrunvelyofs mrudis gavlas siCqaris Seumcireblad. 

maRali siCqariT moZravi avtomobilebisaTvis gaTvaliswinebuli 

gzebis daproeqtebisas, gadasasvleli mrudebi damxmare elementebidan 

gadaiqcevian gegmisa da profilis damoukidebel elementebad. sworebis 

da mrudebis Tanabrad. 

nax. 4.10. klotoiduri gadasasvleli mrudi 
a – klotoida; b – swori da wriuli mrudis SeerTeba klotoidiT. 

 
saqarTveloSi kloitoduri mrudebis gamoyeneba gzebis 

dasaproeqteblad daiwyo gasuli saukunis samociani wlebis dasawyisidan. 

a) 

– x 

 45 
2

A
  

x 

b) 
B 

y 

– L 

+ L 

y 

A x 

R
=

0 R
co

s
 

Rsin 

y 

x C
x 

L 

R
 

Y
L
 

Y
0
 

 

 

P
 

XL 

O 


2

A
  

R = 

L = 
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qarTvelma inJinrebma k. andronikaSvilma da v. qsenodoxovma SeimuSaves 

uwyveti klotoiduri mrudebiT gzis gegmisa da grZivi profilis 

daproeqtebis Teoria da pirvelebma yof. ssrk-s respublikebs Soris 

farTod danerges sainJinro praqtikaSi. 

klotoidis gantolebas marTkuTxa koordinatTa sistemaSi aqvs 

saxe 

 
4

9

2

5

345640 cc
x


   

5

11

3

73

422403366 ccc
Y


 ,                       (4.21) 

sadac C=RL  ℓ, x, y koordinatebis Sesabamisi mrudis sigrZea. Cveulebriv 

sargebloben gantolebis ori pirveli wevriT (4.21). 

gadasasvleli mrudis Semotana iwvevs ZiriTadi wriuli mrudis 

gadaadgilebas kuTxis SigniT (nax. 4.11). es unda miviRoT mxedvelobaSi 

moxvevis kuTxeebis da radiusebis daniSvnisas, vinaidan biseqtrisis 

sidide izrdeba mrudis gadawevis sididiT kuTxis SigniT 

P P=Y0 – R(1 – cos)=Y0,                (4.22) 

sadac Y0 aris gadasasvleli mrudis ordinata wriul mrudTan SeerTebis 

wertilSi 
R

L

2
  radiani 

 

 

 

 

 

 

 

 
 

 

 

nax. 4.11. ZiriTadi mrudis gadaweva gadasasvleli mrudis  
Semotanisas L _ gadasasvleli mrudi 

 

 

 

L 

R
 

Y
0
 

P
 

R
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ZiriTadi wriuli mrudis nawili am dros icvleba gadasasvleli 

mrudiT Tanaxmad (nax. 4.11) gadasasvlel mrudis dakvalva SesaZlebelia 

mxolod pirobiT  2  Tu es piroba daculi ar aris unda SevamciroT 

gadasasvlel mrudis sigrZe an gavzardoT R radiusi. saerTod ki 

umjobesia, Tu wriul mrudze uars vityviT da uSualod SevaerTebT or 

klotoidas. amisaTvis saWiroa SevasruloT piroba  2 . reliefis 

formebis mixedviT SeiZleba sxvadasxva sigrZis klotoidebis SerCeva, 

oRond SeerTebis wertilSi radiusebi unda iyos Tanabari an 

gansxvavdebodes araumetes 20%-iT. 

 
4.5. savali nawilis gaganiereba mrudze 

 
moxvevisas avtomobilis TiToeuli Tvali moZraobis damoukidebeli 

traeqtoriiT. amis Sedegad avtomobilis mier dakavebuli savali nawilis 

sigane izrdeba (nax. 4.12) Tu gvinda, rom avtomobilis moZraobis pirobebi 

mrudze swor monakveTze moZraobis analogiuri iyos, mrudebze, 

romelTac mcire radiusi aqvs saWiroa savali nawilis gaganiereba. Tu 

davuSvebT, rom avtomobili moZraobs mrudze wriuli traeqtoriiT 

SegviZlia miviRoT erTi zolis gaganierebisaTvis aucilebeli 

miaxloebiTi gamosaxuleba (nax. 4.12). 

 

 

 

 

 
 

 

 
 

nax. 4.12. mrudze savali nawilis siganis saangariSo sqema. 

ori ABC da BCD samkuTxedebis msgavsebidan vpoulobT:  

CD

BC

BC

AC
    an   AC(2R – AC)=ℓ2AC. 

Tu ugulebelvyofT frCxilebSi moTavsebul sidides AC romelic 

gacilebiT mcirea 2R-ze miviRebT, rom erTi savali zolis gafarToebis 

sidide  

 

O 

B 

A D 
C 

l R 
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R
AC

2

2
 .                                 (4.21) 

miRebuli formula damyarebulia wminda geometriul mosazrebaze 

da ar iTvaliswinebs avtomobilis gardauval gadaxras saSualo 

tareqtoriidan. amitom mas iyeneben mxolod mcire siCqareebiT moZraobis 

dros. didi siCqareebisTvis gaganiereba rekomendebulia miviRoT ufro 

meti. Tu gaviTvaliswinebT moZraobis siCqaris (V km/sT) gavlenas 

empiriuli formulidan gveqneba  

R

V

R

05,0

2

2




.                 (4.24) 

ufro rTulia gaganierebis gansazRvra avtomatareblebisaTvis maTi 

yoveli misabmeli moZraobs sakuTari traeqtoriiT, amitom savali zolis 

sigane izrdeba misabmelebis ricxvTan erTad. avtomatareblebis moxvevis 

sqema damokidebulia maT konstruqciaze. igi sxvadasxvaa unagira 

sawevariani matareblebisaTvis, erTRerZiani da orRerZiani 

misabmelebisaTvis. 

mrudze moZraobisas avtomatareblis savali zolis gabaritebis 

gansazRvrisaTvis, gvTavazoben analizur da grafoanalizur meTodebs. 

moxvevis mcire radiusis dros savali nawilis sigane arsebiTa icvleba. 

amitom mTebSi, satransporto kvanZebis maryuJebze da agreTve samrewvelo 

sawarmoTa teritoriaze arsebul gzebze romlebic gankuTvnilia grZeli 

tvirTebis (morebi, milebi) gadasazidad, agreTve zogierT sxva 

SemTxvevaSi mcire radusiani mosaxvevebSi miwis vakisis zomebi da 

fenilis sigane aucilebelia davasabuToT individualuri 

gaangariSebebiT. amJamad SemuSavebulia e.w. `simulaciuri modelirebis~ 

programebi, romlebic saSualebas gvaZleven SevamowmoT mocemuli 

sigrZis avtomatarebelisaTvis sakmarisi aris Tu ara savali zolis 

sigane mrudze. Tu es ukanaskneli arasakmarisia gavzardoT simrudis 

radiusi.  

mraval qveyanaSi miRebulia savali nawilis gafarToeba or 

zoliani moZraobisaTvis mrudebSi, romelTa radiusebi 1000 metrze 

naklebia (cxr. 4.2) saval nawils afarToeben mrudis SigniTa mxridan 

gverdulis xarjze, xolo miwis vakisis siganes afarToeben maSin, Tu 
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gverdulis darCenili nawilis sigane naklebia 1,5m-ze maRali kategoriis 

gzebze da 1,0 m dabali kategorisaze. 

cxrili 4.2 

mrudis 
radiusi, 

m 

avtomatareblis 
zRvruli 
sigrZe, m  

gaganiereba, 
m  

mrudis 
radiusi, 

m 

avtomatareblis 
zRvruli 
sigrZe, m 

gaganiereba  

1000 25 0-0,7 100-90 20 1,1-3,5 

700-600 25 0,4-1,0 80 18 1,2-3,5 

400-450 25 0,5-1,7 50 15 1,5-3,5 

200-250 25 0,8-2,8 30 11 2,2 

 

wriuli mrudis farglebSi gaganierebas aqvs mudmivi sidide, Semdeg 

TandaTan mcirdeba gadasasvleli mrudis mTel sigrZeze. mTis gzebze 

gamonaklisis saxiT daSvebulia mcire radiusiani mosaxvevebSi 

gaganierebis nawilobrivi ganlageba gareTa gverdulze. 

 
4.6. viraJi 

 
mrudis gavlisas, centridanuli Zalis zemoqmedebis Sedegad 

avtomobilebis mdgradoba mcirdeba. es zemoqmedeba miT ufro 

intensiuria rac mcirea mrudis radiusi. didi radiusiani mrudebis 

mowyobis SesaZleblobas reliefi yovelTvis ar gvaZlevs, amitom 

avtomobilis mdgradobis asamaRleblad mcire radiusian mosaxvevebSi 

awyoben calmxrivad daqanebul ganiv profils e.w. viraJs sadac savali 

nawilisa da gverdulis qanobi mimarTulia mrudis centrisaken (nax. 4.13). 

xangrZlivi drois ganmavlobaSi viraJs iTvlidnen, rogorc gzis 

damatebiT elements mcire radiusiani mrudeebisaTvis, romelic aucilebeli 

iyo avtomobilis mdgradobis uzrunvelyofisaTvis. avtomobilebis 

esqpluataciis gamocdilebam gviCvena, rom viraJi mZRolze axdens 

dadebiT fsiqologiur zemoqmedebas da xels uwyobs mosaxvevis imave 

siCqariT gavlas, rogoriTac mZRoli moZraobda mrudSi Sesvlamde gzis 

swor ubanze. viraJebis uqonlobisas mrudSi moZraobis siCqare ecema. 

amitom dRevandel pirobebSi maRali kategoriis gzebze viraJebs awyoben 

mrudebze, romelTa radiusi naklebia 3000 m-ze xolo yvela yvela 

danarCeni kategoriis gzebze 2000 m-ze naklebze. 
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nax. 4.13. viraJis sqema ormxriv daxrili savali nawilis mqone gzaze: 

L _ viraJis gandevna da gadasasvleli mrudi; K _ wriuli mrudi;  

B _ savali nawilis sigane,  _ gaganiereba. 

 

viraJis ganivi qanobi, aucilebeli moZraobis v (m/wm) siCqaris 

SesanarCuneblad mrudis mocemul radiusze SeiZleba ganisazRvros (4.25) 

gamosaxulebis gardaqmniT: 

2

22

 
gr

v

gR

v
ivir  ,                        (4.25) 

sadac 2 SeWidulobis koeficientis saangariSo sididea, v  avtomobilis 

siCqarea. 

Tu mcire radiusiani mrudebi gaTvaliswinebulia didi siCqariT 

moZraobisaTvis maTze ganlagebul viraJebze, ganivi qanobis saangariSo 

sidideebi SeiZleba gamovides sakmaod mniSvnelovani, 80-120‰O an ufro 

meti. aseT viraJebs awyoben avtodromebze da avtoralisaTvis gankuTvnil 

gzis specialur monakveTebze. saerTo sargeblobis saavtomobilo gzebze 

im raionebSi sadac xSiria nisli da yinva viraJis qanobi ar unda 

aRematebodes 40‰, xolo raionebSi sadac gzis zedapiri SeiZleba 
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moiyinos mxolod drois umniSvnelo periodis ganmavlobaSi dasaSvebia 

savali nawilis qanobma viraJze Seadginos 60‰. oRond aseTi mkveTri 

viraJebi mouxerxebelia saangariSoze naklebi siCqariT moZravi, ZiriTad 

satvirTo avtomobilebisaTvis. aseT SemTxvevaSi mizanSewonilia sxvadasxva 

daxrilobis mqone e.w. safexurebiani viraJis gamoyeneba. 

praqtikam gviCvena, rom sxvadasxva mrudeebisaTvis mizanSewonilia 

viraJis Semdegi qanobebi. 

mrudis radiusis gegmaSi _ 2000  1000  700  650  600 da naklebi 

viraJis ganivi qanobi ‰ O _ 20    30    40  50   60. 

savali nawilis swor monakveTze romelzedac mdored xorcieldeba 

ormxrivi daxridan calmxrivze gadasvla ewodeba  viraJis gandevna (nax. 

4.13) Tu viraJis ganivi qanobi tolia sworze savali nawilis ganivi 

qanobisa viraJs devnian savali nawilis naxevaris gzis RerZis garSemo 

brunviT. viraJi qanobi Tu aRemateba gzis savali nawilis qanobs gandevna 

xdeba fenilis SigniTa wibos garSemo. brunviT am dros savali nawilis 

RerZi inacvlebs SigniT fenilis gaganierebis naxevris toli sididiT. 

(nax. 4.14).  

viraJebze gverdulebis ganiv qanobs iReben savali nawilis ganivi 

qanobis tols. gverdulis qanobs cvlian viraJis dasawyisidan 10 metriT 

adre. 

moZraobis usafrTxoebis uzrunvelsayofad saWiroa, rom gareTa 

gverduls hqondes qanobi im mxares romel mxaresac aqvs gzis saval 

nawils. am SemTxvevaSi borblis  gverdulze SemTxveviTi gadasvlisas 

ganivi Zala ar icvleba. gverdulebi Tu  gaumagrebelia wvimis dros 

saval nawilze Camodis talaxi, romelic amcirebs ganivi SeWidulobis 

koeficients amitom gaumagrebel gverdulebs iZulebiT aZleven 

sapirispiro qanobs e.i. mrudis centridan gareT.  

viraJis gandevnis sigrZe unda iyos sakmao. winaaRmdeg SemTxvevaSi 

didi siCqariT moZrav avtomobilSi gzis cvalebad ganiv profilze 

moZraobisas warmoiSveba mgzavrebisaTvis usiamovno rxevebi. viraJis 

gandevnis aucilebel minimalur sigrZes gansazRvraven am damatebiTi 

qanobidan, romelic warmoiqmneba savali nawilis gareTa wibos awevisas 

(nax. 4.15). 
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nax. 4.14. ormxrivad daxrili savali nawilidan calmxriv 
daxraze gadasvlis saSualebebi 

a – ganivi profilis aweva gzis RerZis zemoT; 
     b _ ganivi profilis bruneba gzis RerZis garSemo; 

1-5 ganivi profilis maxasiaTebeli wertilebi 

 

Tu savali nawilis ganivi qanobia i maSin savali nawilis wibos 

saerTo qanobi viraJis gandevnis monakveTze 

damgan ii
L

iB
ii n 


 , 

sadac B – savali nawilis siganea; 

 LL_ viraJis gandevnis sigrZe; 

 in – fenilis ganivi qanobi. 

viraJis gandevnis minimaluri sigrZe (nax. 4.15) mixedviT Seadgens  
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nax. 4.15. viraJis gandevnis monakveTis sigrZis dasadgeni sqema 

 
Tu monakveTze didi grZivi qanobia viraJze Sejamebuli grZivi 

qanobis sididem SeiZleba gadaaWarbos zRvrulad dasaSveb qanobs. amitom 

aucilebelia rom viraJis gandevnis monakveTze saerTo qanobi savali 

nawilis wibos gaswvriv ar aRematebodes am gzaze dasaSveb qanobs. 

damatebiTi grZivi qanobi viraJze I-II kategoriis gzebisaTvis ar unda 

aRematebodes 5‰. sxva kategoriis gzebisaTvis vake da borcvian 

adgilebSi 10‰, xolo mTiani reliefis dros 20‰-s. 

rogorc ukve aRvniSneT maRali saangariSo siCqariT moZravi 

msubuqi avtomobilisaTvis gankuTvnil daxril saval nawilze ufro 

naklebi siCqariTYmoZravi satvirTo avtomobili SeiZleba mocurdes. 

amitom cdiloben, SezRudon viraJis qanobi, raTa centridanuli Zalis 

mxolod 1/3 gaawonasworos viraJis qanobma, 2/3 ki saburavis savali 

nawilis zedapirze CaWidebis Zalam.  

5 4 2 
1 

3 

5 4 2 3 4
 

2
 

1
 3
 5
 

1 
d
a 
5 

2 
d
a 
4 

3
 

H3 
H4 

H
3 H
4 

H
5 

3 0
 

0 

 
1 

5 
4 

2 

3 3 

 0 

H5 



 90 

viraJebze savali nawilis xorkliani zedapiri gzis swor 

monakveTebTan SedarebiT gacilebiT male cvdeba da veRar asrulebs 

Tavis daniSnulebas. mcire radiusian mrudebze moZraobis usafrTxoebis 

uzrunvelyofisa da maRali siCqaris SenarCunebis ufro efeqturi xerxia 

safexuriani (samferda) viraJebis mowyoba gardamavali ganivi qanobebiT. 

mravalzoliani magistralebisaTvis es xerxi pirvelad gamoiyenes 

germaniaSi, XX s-is 30-ian wlebSi. mTagorian pirobebSi orzolian gzebze 

ki am xerxis gamoyenebis meTodi daamuSava da Sesabamisi patentic miiRo 

cnobilma qarTvelma megzeve inJinerma Tamaz SilakaZem gasuli saukunis 

70-ian wlebSi (nax. 4.17 a da b). 

 

 

 

 

 

 

 
 

 

 

 
nax. 4.16. viraJis ganivi profilebi avtomagistralebze 

 
nax. 4.17. moZraobis pirobebis gaumjobeseba mkveTr mosaxvevebSi  

safexuriani viraJis mowyobiT:  
a) germaniaSi miRebuli konstruqcia; b) saqarTveloSi miRebuli  
konstruqcia; _ ZiriTadi savali nawili; 2 _ damatebiTi viraJi 

2,0 2,25 7,5 2,25 7,5 
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samferda viraJs gaaCnia sami gansaxvavebuli qanobi Sua nawilSi 

ZiriTad viraJze qanobi Seadgens 40-100‰-s ganapira nawilebze ewyoba 

damatebiTi viraJebi. gare zolze qanobiT 120-700‰, Siga zolze 120-400‰- 

mde mrudis radiusis mixedviT. samferda viraJze SedarebiT nela mavali 

satvirTo avtomobilebi iyeneben ZiriTad viraJs. swrafad mavalni ki 

Sida mxris borblebiT moZraoben ZiriTad viraJze, gare mxaris 

borblebiT ki damatebiTze. mZRolebi irCeven avtomobilis ganiv 

daxrilobas moZraobis sasurveli siCqaris Sesabamisad. erTdroulad 

uzrunvelyofilia maRali siCqarec, usafrTxoeba da komforti. pirveli 

aseTi viraJi mowyobilia saqarTveloSi, wyneTTan da kojorTan misasvlel 

gzebze. 

 
4.7. mxedvelobis manZili saavtomobilo gzebze 

 

gzis sworxazovan horizontalur ubanze mZRoli xedavs Tavis win 

gzas usafrTxod moZraobisTvis sakmao manZilze. mrudeebSi, gegmisa da 

grZivi profilis gardatexis adgilebSi gzis xiluli nawili mniSvnelovnad 

mcirdeba. aseT adgilebSi gzis daproeqtebisas xelovnurad unda iyos 

uzrunvelyofili saangariSo mxedveloba _ manZili avtomobilis win, 

romelzedac mZRoli unda xedavdes gzas, raTa xifaTis SemCnevisas 

SesZlos misi Semovla an SeCereba. 

gzebis daproeqtebis TeoriaSi mocemulia mxedvelobis mravali 

sqema, romlebic ganxilaven avtomobilis moZraobis sxvadasxva pirobebs, 

agreTve winaaRmdegobis ganlagebas gzaze. yvela es sqema SeiZleba daiyos 

or sxvadsxva jgufad: sqemebi, romlebic iTvaliswineben avtomobilis 

SeCerebas winaaRmdegobis an Semxvedri avtomobilis win; sqemebi 

romlebic iTvaliswineben avtomobilis mier winaaRmdegobis avlas an 

igive mimarTulebiT moZrav avtomobilis gaswrebas mopirdapire saval 

zolze gadasvliT. pirvel SemTxvevaSi manZili (metrebSi), romelzedac 

mZRols SeuZlia SeaCeros avtomobili ganisazRvreba formuliT 
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sadac V – siCqarea km/sT. 
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SeiZleba ganxilul iqnas avtomobilis SeCereba winaaRmdegobis win 

an ori avtomobilis Semxvedri moZraoba erT zolze ukanasknel 

SemTxvevaSi mxedvelobis manZili Sedgeba ori avtomobilis samuxruWo 

manZilebis jamisa da samarago manZilisagan maT Soris (erTi avtomobilis 

sigrZe). 

gaswrebis pirobidan mxedvelobis manZilis saangariSo 

mravalricxovani sqemebi damyarebulia manZilis gansazRvraze, romelic 

aucilebelia nela moZravi avtomobilis gasaswrebad, Seicavs mTel rig 

daSvebebs reJimis, da moZraobis traeqtoriis Sesaxeb. 

gaswrebaze praqtikuli dakvirvebis Sedegad miRebuli monacemebi 

gviCvnebs, rom moZraobis reJimi damokidebulia mraval faqtorze da ar 

SeiZleba Semoifarglos romelime erTi sqemiT. amitom gaswrebis pirobiT 

mxedvlobis saangariSo manZilis gansazRvrisas mizanSewonilia 

daveyrdnoT SedarebiT martiv sqemebs, romlebic uzruvnelyofen sakmao 

usafrTxoebas, an davniSnoT mxedvelobis manZili gaswrebis manevris 

usafrTxo SesrulebisTvis. mravalwliani praqtikidan gamomdinare igi 

unda iyos aranaklebi uZravi wianaRmdegobis win SesaCereblad sakmarisi 

sammagi manZilisa. 

mravali qveynis teqnikuri pirobebi iTvaliswineben savaldebulo 

mxedvelobis manZils 200-300 m. sazRvargareT Cqarosnuli magistralebis 

daproeqtebisas ki cdiloben uzrunvelyon mxedveloba aranakleb 750 m 

manZilze, vinaidan mZRolebs es udidebs gzis saimedobas moZraobis 

usafrTxoebis TvalsazrisiT. 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.18. gverdiTi mxedvelobis manZilis saangariSo sqema 

B _ savali nawilis sigane 
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dasaxlebul adgilebSi gamavali gzebisaTvis, gansakuTrebiT ki 

qalaqSi da rkinis gzebis erT doneSi gadakveTaze moZraobis 

usafrTxoebisaTvis saWiroa sakmao gverdiTi mxedvelobis manZili. 

avtomobilis mZRolma winaswar unda SeamCnios quCaze winaaRmdegoba 

mag., bavSvi, gamoqceuli ezodan an trotuaridan, xolo gzebis erT 

doneSi gadakveTebze ki moaxloebuli avtomobili an matarebeli. am 

SemTxvevaSi minimaluri gverdiTi mxedvelobis manZili (nax. 4.18) 

S
V

V
S 

a

q

gv ,                               (4.28) 

sadac Va _ avtomobilis saangariSo siCqarea, Vq – qveiTad mosiarulis an 

gzis gadakveTaze moZravi avtomobilis siCqare. morbenali kacisTvis 

Vq=10km/sT, S – mxedvelobis saangariSo manZili, romelzedac SeiZleba 

avtomobilis SeCereba (ix. gantoleba 4.27). 

 
4.8. mxedvelobis uzrunvelyofa mrudebze 

 
gzebis daproeqtebis Teoriis erT-erTi safuZvelia mosazreba, 

romlis mixedviT gza unda uzruvnelyofdes srul usafrTxoebas 

yvelaze uares pirobebSi. maSin naklebad uares pirobebSi usafrTxoeba 

uzrunvelyofili iqneba. aqedan gamomdinare mrudebze arsebul 

mxedvelobas amowmeben avtomobilisaTvis, romelic moZraobs savali 

nawilis ukidures SigniTa zolSi. miRebulia, rom yvelaze uares 

pirobebSi mZRolis Tvali ganlagebulia 1,5 metrze sigrZeze da 1,2 m 

simaRleze fenilis Siga wibodan. es Seexeba mZRolis mdebareobas msubuq 

avtomobilSi. ramdenadac mxedvelobis manZilad igulisxmeba gzis sigrZe, 

romelsac gadis avtomobili gzaze mxedvelobis manZils zomaven 

avtomobilis moZraobis traeqtoriis mixedviT. 

gegmaSi mxedvelobis SedarebiT amomwuravi maTematikuri analizi 

Catarebuli cnobili qarTveli inJinris v. qsenodoxovis mier. igi 

ikvlevda mrudis gantolebas, mZRolis mxedvelobis sxivebis rkalis 

sistemas wriul mrudze, gadasasvleli mrudebiT da gaganierebiT.  

mxedvelobis zonaSi CamosaWreli zolis misaRebad praqtikaSi 

ufro xSirad iyeneben mis mier SemoTavazebul grafikul meTods. msxvili 

masStabiT gamoxazul gegmaze daaqvT avtomobilis moZraobis traeqtoria 
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da aRniSnaven wertilebs, romlebidanac zomaven mxedvelobis manZils. 

Sedegad am wertilebs aerTeben swori xazebiT, romelTa gadakveTebiT 

SemosazRvruli konturi gansazRvravs mxedvelobis ares (nax. 4.19). 

 

nax. 4.19. mrudebze mxedvelobis uzrunvelyofis sqema: 
       a – mxedvelobis zonis gansazRvris grafikuli meTodi; b _ tyis  
       gakafvis sazRvari; g – Wrilis moculobis gazrda mxedvelobis  
      uzrunvelsayofad; B _ savali nawilis sigane; П _ avtomobilis savali  
      zoli; 1 – tyis sakafi mxedvelobis uzrunvelsayofad; 2 _ mxedvelobis  
      zonis sazRvari; 3 _ Wrilis momateba; 4 _ CamoWris minimaluri  

       simaRle; 5 _ CamoWris saukeTeso done; 6 _ mZRolis Tvalis mdebareoba. 

 

rodesac vniSnavT CamoWris zonas WrilSi unda gaviTvaliswinoT 

SemdgomSi maTi dafarva balaxiT da TovliT. amitom CamoWris Ziri unda 

ganvalagoT ara nakleb 0,3-0,5 m dabla Tvalis donidan. ufro 

xelsayrelia Wrili CamovWraT gzis zedapiramde. 
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uceb rom SevamowmoT mxedveloba gzaze gegmaSi da martivad avagoT 

mxedvelobis zonis sazRvrebi SeiZleba gamoviyenoT CamoWris sidide 

mrudis biseqtrisis mimarTulebiT. 

mrudis farglebSi CamoWris sidide SeiZleba miviRoT mudmivi da 

gavavloT CamoWris sazRvari koncentrul wreze. CamoWra unda iwyebodes 

sworze an gardamaval mrudze mxedvelobis manZilze mrudis 

dasawyisidan dasasrulamde. 

Tu mxedveloba SezRudulia arsebuli xidiT, gzagamtarebis 

sayrdenebiT da a.S. maSin mxedvelobis manZilis uzrunvelsayofad 

aucilebelia gzis RerZis gadaadgileba, mrudis gasworeba an misi 

radiusis mniSvnelovani gadideba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 96 

Tavi 5. moTxovnebi gzis grZivi da ganivi profilis  
elementebisadmi 

5.1. grZivi qanobebis sididis normireba gzebze 

 
avtomobilis mier daZleuli qanobebis gamoTvlis meTodi 

gadmocemuli 3.4-Si. igi saSualebas gvaZlevs gaviangariSoT zRvruli 

qanobi, daZleuli gansazRvruli tipis avtomobilis mier, mocemuli 

datvirTvis qveS. magram gzebis daproeqtebis teqnikuri pirobebis 

SemuSavebis da maqsimaluri grZivi qanobebis normirebis dros aucilebelia 

gaviTvaliswinoT mTeli rigi teqnikur-ekonomikuri mosazrebani. 

gzebze moZraoben sxvadasxva tipis avtomobilebi, sxvadasxva 

tvirTiT da teqnikuri mdgomareobiT. avtomobilTa nakadis 

Semadgenlobac cvalebadia. amitom grZivi qanobebis normireba 

konkretuli tipis avtomobilis Tvisebebidan gamomdinare SeiZleba 

mxolod iSviaT SemTxvevebSi. mag. samrewvelo transportisaTvis, anu 

winaswar gansazRvruli tipis avtomobilis muSaobisas mag. Ria karierebSi. 

saerTo sargeblobis saavtomobilo gzebisTvis teqnikuri pirobebis 

damuSavebis safuZvelia erovnuli ekonomikis mier gaweuli danaxarjebi. 

afaseben qanobebis mTlian gavlenas gzis mSeneblobis Rirebulebasa da 

mis saeqspluatacio maCveneblebTan: moZraobis siCqare; sawvavis xarji; 

avtomobilis tvirTamweobis gamoyeneba. 

magaliTad mTian pirobebSi gzaze Tu gavakeTebT cicabo aRmarTebs 

amiT mniSvnelovnad SevamcirebT miwis samuSaoebs da mSeneblobis 

Rirebulebas, magram Semcirdeba avtomobilebis moZraobis siCqare. 

avtomobilebis maRali siCqareebiT moZraobisaTvis saWiroa ufro 

ZviradRirebuli gzis aSeneba gacilebiT mcire grZivi qanobebiT, amitom 

grZivi qanobebis normirebisas xelmZRvaneloben gzis mSeneblobaze da 

avtomobilebis eqspluataciaze gaweuli jamuri danaxarjebis minimaluri 

raodenobidan. amave dros unda vicodeT, rom gzis mSeneblobis gaiafeba 

moZraobis pirobebis gauaresebis xarjze xangrZlivi drois ganmavlobaSi 

gavlenas moaxdens avtomobilebis eqspluataciaze da momavalSi saWiro 

gaxdeba gzis rekonstruqcia. amrigad gzis grZivi qanobis normireba 

teqnikur-ekonomikuri amocanaa. 

grZivi qanobis sididis normireba mdgomareobs SemdegSi. 
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sxvadasxva grZivi qanobebiani aRmarTis daZlevisas mSeneblobis 

Rirebulebaze ZiriTadad gavlenas axdens miwis samuSaoebis moculoba. 

mSeneblobis Rirebuleba dayvanili erTi avtomobilis gavlaze drois 

periodSi, romlis ganmavlobaSi unda gamarTldes mSeneblobaze gaweuli 

danaxarjebi (gamosyidvis vada) sxvadasxva grZivi qanobebisaTvis 

gamoisaxeba hiperboluri mrudebiT (nax. 5.1). mSeneblobaze gaweuli 

xarjebi dayvanili erT avtomobilze miT ufro mcire iqneba rac didi 

iqneba moZraobis intensivoba. 

 

 

 

 

 

 

 

 

 

nax. 5.1. grZivi qanobebis zRvruli mniSvnelobebis 

dasabuTebis sqema: 

             1 – samSeneblo xarjebi erT avtomobilze anazRaurebis 

             vadaSi; 2 – saeqspluatacio xarjebi erT avtomobilze; 

             3 – jamuri xarjebi. 

 

grZivi qanobis gazrdasTan erTad avtomobilTa eqspluataciis 

xarjebi ki piriqiT izrdeba. igi ar icvleba gzis gamosyidvis vadis 

mixedviT. grZivi qanobis CvenTvis misaRebi optimaluri mniSvneloba 

Seesabameba jamur samSeneblo da satransporto danaxarjebis minimumebs. 

amitom grZivi qanobi igi miT mcire unda iyos, rac maRalia moZraobis 

saangariSo intensiuroba. praqtika gviCvenebs, rom sxvadasxva saangariSo 

siCqareebisTvis mizanSewonilia Semdegi maqsimaluri grZivi qanobebi: 

saangariSo siCqare km/sT. 150 120 100 80 60 50 40  30  

grZivi qanobi ‰           30  40 50  60 70 80 90 100 

saerTod rekomendebulia, yvela kategoriis gza daproeqtdes ara 

umetes 30‰ qanobebiT, Tu es ar aris dakavSirebuli gzis mSeneblobis 

gaZvirebasTan. 

N =1500 
1 

1500 

1500 

N =6000 
i 

i 

2 

3 

6000 
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gansakuTrebiT rTuli adgilmdebareobis pirobebSi daSvebulia 

grZivi qanobi gavzardoT ara umetes 15-20% moyvanili normis zemoT. im 

pirobiT Tu teqnikur-ekonomikurad iqneba dasabuTebuli. am gamonaklisis 

gamoyeneba mokle rTul monakveTebze, auaresebs gzis satransporto- 

saeqspluatacio maxasiaTeblebs da calkeul monakveTebze warmoqmnis 

saxifaTo ubnebs. amitom grZivi qanobis gazrda gamarTlebulia mxolod 

mTian pirobebSi, sadac siCqare gzis mTel monakveTze SedarebiT mcirea. 

rac ufro grZelia aRmarTi miT ufro Zlierad iCens Tavs grZivi qanobis 

gavlena avtomobilis moZraobaze. 

cdiseuli monacemebiT dadgenilia, rom mizanSewonilia sxvadasxva 

qanobis mqone monakveTebis Semdegi zRvruli sigrZe: 

qanobi ‰ 20 30 40 50 60 70 80 90 100 

aRmarTis zRvruli sigrZe          
mTian reliefze, m _ _ 1500 1200 700 500 450 350 300 

swor da borcvian 2000 1200 600 400 300 250 200 150 150 

                            

miRebuli sxvadasxva qveynebSi maqsimaluri grZivi qanobebis 

normativebi mcired gansxvavdebian erTmaneTisgan. 

 
5.2. vertikaluri mrudebi 

 
saavtomobili gzebze vertikalur mrudebs aproeqteben kvadratuli 

paraboliT, romlis gantolebaa 

R

X
Y

2

2

 ,                                 (5.1) 

sadac R _ simrudis radiusia koordinatebis sawyisSi romelic mdebareobs 

mrudis wveroSi: niSani (+) ekuTvnis amozneqil mrudebs (_) ki Cazneqils. 

saavtomobili gzebze grZivi qanobebi ar aWarbebs 10-12%-s amitom X 

sagrZnobi cdomilebis gareSe SeiZleba miviRoT, mrudis sigrZis toli. 

qanobi vertikaluri mrudis romelime A wertilSi A A manZilze misi 

wverodan (nax. 5.2) 

RR

X

dx

dy
i A

A


 .                            (5.2) 

es miaxloebiTi damokidebuleba saSualebas gvaZlevs miviRoT 

mTeli rigi formulebi, romlebic akavSirebs mxeb qanobebs mrudeebis 

sxva elementebTan. 



 99 

 

 
 
 
 
 
 

 

nax. 5.2. vertikaluri mrudis elementebis gansazRvris 
sqema saavtomobilo gzaze 

manZili mrudis wverodan A wertilamde romlis qanobia iA 

             AA iR  .                               (5.3) 

manZili mrudis A da B wertilebs Soris romelTa qanobebia iA da iB. 

)( BABA iiR   .                                         (5.4) 

A da C wertilebis niSnulebs Soris sxvaoba, romelic Seadgens iA 

da iB qanobebs SegviZlia viangariSoT Semdegnairad: 

 
R

H c
C

2

2
      

R
H A

A
2

2
                             (5.5) 

   )(
22

22
22

AC
AC

AC ii
R

R
HHH 





.                   (5.6) 

vertikaluri wriuli amozneqili mrudis radiuss sazRvraven 

mZRolis mier gzis zedapiris saangariSo mxedvelobis pirobidan. 

SedarebiTma gamoTvlebma gviCvenes, rom am moTxovnis dakmayofileba 

uzrunvelyofs moZraobis usafrTxoebas da mgzavrobis komforts. 

angariSi eyrdnoba martiv geometriul Sefardebas (nax. 5.3). vTqvaT 

h1-aris mZRolis Tvalis simaRle gzis zedapiridan, h2-winaaRmdegobis 

simaRle aseve gzis zedapiridan, romlis danaxvac uzrunvelyofili unda 

iyos. naxazis Tanaxmad mxedvelobis manZilis saangariSo sidide amzneqil 

mrudze Sedgeba ori monakveTisgan ℓ1 da ℓ2 Tu am SemTxvevaSi gavavrcelebT 

kanonzomierebas romelic samarTliania wriuli mrudebisaTvis maSin ABC  

da ACD samkuTxedebis msgavsebidan miviRebT. 

 
CD

AC

AC

BC
    an  2ACCDBC  .                   (5.7)  

ramdenadac vertikaluri mrudis radiusi mniSvnelovnad aRemateba 

h1 da h2 SeiZleba CavTvaloT, rom 

1hBC       RhRCD 22 1       1AC  

A 

 

H
A
 

iA 

iC 

B 

H
C
 

C 
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nax. 5.3. vertikaluri amozneqili mrudis radiusis gansazRvra  

mxedvelobis uzrunvelyofis  pirobidan 

 

am mniSvnelobebis CasmiT (5.7) gantolebaSi miviRebT 

Rh11 2 . 

analogiurad ganisazRvreba 

Rh22 2  

mxedvelobis saangariSo manZilis saZiebeli sidide iqneba 

RhhL 2)( 2121   , 

aqedan 

2
21

2

)(2 hh

L
R


 . 

ori erTnairi avtomobilis Sexvedris SemTxvevaSi Tu mxedvelobaSi 

ar miviRebT sxvaobas mZRolis Tvalis donesa da avtomobilis 

simaRlesTan gveqneba 

1

2

8 h

L
R


 .                               (5.8)  

gzis zedapiris xedvis manZilis angariSisas sidide h2= 0, e.i. 

           
1

2

2 h

L
R


 .                              (5.9) 

Cazneqili mrudebis radiuss gansazRvraven centridanuli Zalis 

sididis mixedviT, romelic dasaSvebia mgzavrebis mier aRqmisa da 

resorebis gadatvirTvis pirobiT. 

dasaSvebi b centridanuli aCqarebidan gvaqvs 

 b
R

V


13

2

       
R

V
R

13

2

 .                       (5.10) 

C 

h2 

h
1  

i2 

O 

A 

i1 

D 

B 

i1 

i2 

L 
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sadac V _ saangariSo siCqarea, km/sT. 

vertikaluri mrudebis daproeqtebis normirebis damuSavebisas 

sxvadasxva qveynebSi iReben b=0,5-0,7 m/wm2.     

mcire radiusiani Cazneqili mrudebi Zalian mouxerxebelia RamiT 

mgzavrobisTvis, farebis sinaTle anaTebs gzis zedapirs nakleb manZilze 

vidre mxedvelobis saangariSo manZilia. amitom centridanuli Zalis 

mixedviT gansazRvruli Cazneqili mrudebis radiusebi unda Semowmdes 

mxedvelobis uzrunvelyofaze RamiT moZraobisas (nax. 5.4). farebis 

sinaTlis gabnevis kuTxe vertikalur sibrtyeSi Seadgens 2 savali 

nawilis ganaTebuli monakveTis zeda sazRvari aweulia koordinatTa 

saTavesTan sididiT 

H=h+Ssin, 

sadac h�_faris centris simaRlea gzis zedapiridan, S – mxedvelobis 

saangariSo manZili. 

 
 
 
 
 
 
 
 
 
 
 

nax. 5.4. mxedveloba Cazneqil mrudze avtomobilis 
farebis ganaTebisas 

 

geometriuli kanonzomierebiT, romelic akavSirebs qordas da 

radiuss gveqneba 

CBRAC 22    an  )sin(22 ShRS   . 

aqedan 

)sin(2

2

Sh

S
R






. 

Cveulebriv saamSeneblo wesebi da normebi iZlevian rekomendacias 

miviRoT vertikaluri amozneqili mrudebis radiusebi ara nakleb 70 000 

m-sa (mrudis sigrZe 300-ze meti) da Cazneqili mrudisa 8000 m (mrudis 

B 

S 

 

A


S
s

in


 

C 

A 
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sigrZe ara nakleb 100 m-sa) Tu es SesaZlebelia adgilobrivi pirobebis 

mixedviT da ar iwvevs gzis mSeneblobis mniSvnelovan gaZvirebas. 

imis mixedviT Tu ra sirTulisaa reliefi, erTi kategoriis gzis 

farglebSi SesaZlebelia radiusebis Seicvalos sakmaod farTo 

intervalSi. magaliTad II kategoriis gzebisaTvis amozneqili mrudis 

radiusebs iReben 15 000-dan 2500-mde. 

 
5.3. savali nawilis da gverdulebis sigane 

 

rogorc dakvirvebebi gviCveneben, maSinac ki rodesac mZRoli 

cdilobs imoZraos sworxazovani mimarTulebiT, avtomobili faqtiurad 

moZraobs sinusoiduri traeqtoriiT.  

 

 

 

 

 

 

 

 

 

 

 

nax. 5.5. avtomobilis moZraobis traeqtoria gegmaSi 
gzis sworxazovan ubnebze 

 

sinusoidis sigrZes ℓ da savali zolis RerZidan sinusoidis 

gadaxris sidide e damokidebulia avtomobilis moZraobis siCqareze, 

saWis meqanizmis Taviseburebebze da savali nawilis RerZis radiusze 

ℓ =f1(v, R)       e =f2(v, R).                      (5.12) 

rogorc vxedavT  traeqtoriis gadaxra savali zolis RerZidan miT 

metia rac didia moZraobis siCqare. amitom rac metia siCqare miT farTo 

zoli sWirdeba avtomobils samoZraod. 

savali nawilis aucilebeli sigane Sedgeba avtomobilis Zaris 

siganisagan, Zaridan Semxvedri zolis napiramde da borblidan savali 

60 
10 

0,25 

100 

20 

0 2,0 

0,30 

30 

80 

0,35 

120 

0,40 

4,0 

40 

e V, km/sT 

e 

e 

e, m 

L, m 

B, m 
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nawilis wibomde manZilisagan. es manZilebi damokidebulia mZRolebis 

individualur Taviseburebebze da icvleba garkveul sazRvrebSi. amitom 

am sidideTa aucilebeli mniSvnelobebi SeiZleba dadgenil iqnas mxolod 

mravalricxovani dakvirvebebis safuZvelze.  

qvemoT moyvanil rekomendaciebs safuZvlad daedo cnobili rusi 

megzeve mecnieris n. xoroSilovis mravalwliani gamokvlevebis Sedegebi, 

romelic gvTavazobs ganisazRvros savali nawilis sigane orzoliani 

gzisaTvis (nax. 5. 6) formuliT 

B = b+c+2y+x,                             (5.13) 

sadac b – Zaris siganea, m-Si, c – avtomobilis kvali gansazRvruli 

yvelaze ufro ganieri kvalis mixedviT maTi gareTa napirebidan, m-Si), x –

RreCo Semxvedri avtomobilebis Zarebs Soris, y-manZili borblis kvalis 

gareTa napiridan savali nawilis wibomde. 

nax. 5.6. savali zolis siganis dasadgeni sqema 

 

x da y sidideebs saangariSo mniSvnelobebs n. xoroSilovi  

gansazRvravs empiruli formulebiT 

                              211.03.0 VVx  , 

20075.01.0 Vy  ,                          (5.14) 

sadac X da Y mocemulia metrebSi, V1 da V2, km/sT-Si. 

erTi mimarTulebiT or mezobel zolze moZraobisas mag. 

gaswrebisas 

21075.03.0 VVx   

b2 

B2 

b1 

B1 

x 

C2 C1 y2 y1 
x2 x1 
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                            Vy 0075.01.0  .                           (5.15) 

avtomobilis SesaZlebel Tavisufal gadaadgilebas marjvniv 

ewinaaRmdegeba mZRolis SiSi acildes saval nawils, amitom Semxvedri 

avtomobilebi Sordebian erTmaneTs naklebi manZiliT. formulebi 

iTvaliswineben moZraobas saval nawilTan erT doneze myofi gverduliT. 

savali nawilis wibosTan bordiuris arsebobisas masTan Sejaxebis SiSiT 

mZRolebi ver iyeneben savali nawilis kidura nawils, romelic ori, sami 

bordiuris simaRlis tolia. 

qveynebis umravlesoba savali nawilis siganis dasabuTebis dros I-

II kategoriis gzebisTvis mxedvelobaSi iReben moZraobis nakleb 

siCqareebs vidre gzis gegmisa grZivi profilis elementebis sidideTa 

dasabuTebisas. es gadawyvetileba iZulebiTia vinaidan sagzao safari 

aris gzis yvelaze ZviradRirebuli nawili, sagzao mSeneblobis siZvire 

moiTxovs sagzao meurneobisTvis gamoyofili saxsrebis maqsimalurad 

ekonomiur gamoyenebas. 

aseT midgomas amarTlebs isic, rom savali nawilis gafarToeba 

yovelTvis SeiZleba gzis Semdgomi eqspluataciis procesSi, xolo gzis 

rekonstruqcia gegmasa da profilSi xSirad gaZnelebulia an saerTod 

SeuZlebeli. 

samoZrao zolis aucilebeli siganis dasabuTebisas unda 

ganvixiloT avtomobilis Sexvedris ori SemTxveva: pirveli-msubuqi 

avtomobili, romelTac aqvs mcire gabariti, magram didi siCqare, meore- 

satvirTo avtomobilebisa farTo ZariT magram naklebi siCqariT. 

savali nawilis siganis dadgena teqnikur-ekonomikuri amocanaa. 

gzebze sadac moZraobis mcire intensivoba mSeneblobis gasaiafeblad 

Segnebulad iReben savali zolis mcire sidides da iTvaliswineben 

siCqaris Semcirebas. rTul mTian pirobebSi gzebis mSeneblobisas 

SeiZleba davaproeqtoT gza erTi savali zoliT Tu movawyobT 

specialur gaganierebebs, romelzedac erTerTi avtomobili daucdis 

Semxvedris avlas. yoveli gaganierebidan unda Candes Semxvedri 

avtomobili. saproeqto normebis mixedviT erTi savali zolis sigane, 

romlebic ZiriTadad akmayofileben moZraobis saSualo Tanamedrove 

moTxovnebs Semdegia: 
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I – kategoriis gzebze  –  3,75 m. 

II – kategoriis gzebze  – 3,50 m. 

III – kategoriis gzebze  –     3,0 

samTo pirobebSi III kategoriis gzebze (araumetes 200 avt. dReRameSi) 

intensivobis dros daSvebulia savali nawili moewyos erT zolze 4, 5 m 

siganiT, rac iTvaliswinebs avtomobilis gadasvlas cali borbliT 

gverdulze Semxvedri moZraobisas da gaswrebis dros. savali nawilis 

siganes sxvadasxva qveynebSi aqvs daaxloebiT erTnairi mniSvneloba. 

daseril reliefze sadac xSirad gza Sedgeba mimdevrobiT 

ganlagebuli aRmarTebis da daRmarTebisagan mZRolTa garkveuli nawili 

TavdaRmarTis boloSi umatebs siCqares, raTa dagrovili kinetikuri 

energiiT swrafad dasZlios Semdgomi aRmarTi. amitom im monakveTebze 

sadac avtomobilebi anviTareben maRal siCqareebs sasurvelia savali 

nawili moewyos ufro ganieri, xolo savali zolis sigane gafarTovdes 

Cazneqili vertikaluri mrudis Sua nawilSi. mag. Tu mimdebare qanobebis 

algebruli sxvaobaa 60‰ da meti 0,5 metrze I da II kategoriis 

gzebisTvis da 0, 25 m III kategoriaze. 

aRmarTebs romelTa qanobi 30-40‰-ze. ufro cicaboa simZlavris 

mcire maragis mqone avtomatareblebi da didi tvirTamweobis avtomobilebi 

Zleven mcire, 25-30 km siCqariT, riTac aiZuleben ukan momdevno 

avtomobilebis nakads miyvnen mas igive siCqariT. aseT pirobebSi gaswrebis 

mcdelobas xSirad mohyveba mZime sagzao satransporto SemTxvevebi. 

im gzebze sadac intensiuri moZraobaa (150-200 da meti avt/sT-Si 

aRmarTis mimarTulebiT) saWiroa mcire siCqariT moZravi avtomobilebis 

gamocalkeveba ZiriTadi nakadidan. saval nawils afarToeben aRmarTis 

mxares (nax. 5.7.) damatebiTi zoliT. mis siganes niSnaven ara nakleb 3,5 m-sa. 

avtomobilebis gadanacvlebam moZraobis Seferxeba rom ar gamoiwvios 

damatebiTi zoli unda iwyebodes ara nakleb 50 m-sa aRmarTis dasawyisidan 

da grZeldebodes ara nakleb 100 m-sa misi damTavrebis Semdeg.  

damatebiTi zoli ZiriTadi savali nawilisagan unda gamovyoT 

moniSvnis xazebiT da aRvWurvoT maCvenebeli niSnebiT. 

savali nawilis orive mxares gverdulebma unda uzrunvelyos 

savali zolis wibos simtkice raTa avtomobilebma SesZlon Seuferxeblad 

gadasvla an gaCereba gverdulze. fenilis SekeTebisas masze awyoben 
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samSeneblo masalebs. gverdulze gaCerebuli avtomobilis gabariti ar 

unda gamodiodes ZiriTad saval nawilze. avtomobilebis tipebis 

umravlesobisaTvis gverdulis aseTi sigarea 3,75 m amitomacaa igi 

miRebuli normad I kategoriis gzebze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 5.7. damatebiTi savali zolis sqema aRmarTze: 

a – grZivi profili; b – gegma; 

           1 – damatebiTi zoli; 2 – moniSvnis xazi, romelic  

           gaswrebis uflebas rTavs; 3 – moniSnis xazi, romelic 

          krZalavs gaswrebas; 4 – damatebiTi zolis gandevnis monakveTi 

 

maRali kateogoriis gzebze dasaxlebuli punqtebis farglebSi 

gverdulebi gamagrebuli unda iyos, vinaidan naleqian amindSi didi 

siCqariT moZravi avtomobilis borblis gadasvlam gverdulze SeiZleba 

gamoiwvios misi mocureba, xolo gza isvreba talaxiT, romelic gamoaqvs 

borbals. 

I – II kategoriis gzebze gverdulebs amagreben kapitalur fenilian 

sanapiro zolebis mowyobiT siganiT 0,75 xolo III kategoriaze 

gaumjobesebul feniliani gverdulebiT 0,5 m siganeze. sanapiro zolis 

da ZiriTadi fenilis gansxvavebuli ferebi mkafiod sazRvraven fenilis 

napirs da xels uwyoben moZraobis disciplinis amaRlebas. umaRlesi 

kategoriis gzebze gverdulebs amagreben 3,0 m siganeze. adgilobrivi 

daniSnulebis gzaze mizanSewonilia 1,0 m. 

 
 
 
 
 

damatebiTi zoli 

>100 

4 

1 

>30 – 40‰ 

3 2 

50 

30 50 

1:10<5 
1:10 

5 – 7 

a) 

b) 
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5.4. ganTvisebis zoli 

 
gzispira zols gamoyofils sagzao vakisis ganlagebisaTvis, 

moZraobis monawileTa momsaxurebis nagebobaTa aSenebis, agreTve 

gzispira zolSi mwvane nargavebis mowyobisaTvis ewodeba ganTvisebis 

zoli. is Sedis sagzao organizaciebis gankargulebaSi da ixsneba im 

miwaTmosargebleebis gamgeblobidan, romlebsac ekuTvnodaT gzis 

aSenebamde. sakurorto, satyeo, soflis meurneobisaTvis da a.S. 

gamosadegi miwebis maRal RirebulebasTan dakavSirebiT, saavtomobilo 

gzebisaTvis ganTvisebis zolis siganes SemosazRvrven miwis vakisis 

faqtiuri sazRvrebze yoveli mxridan 10m-is damatebiT. 

sarwyav an daSrobil miwebze, aseve venaxebiT, xilis baRebiT, 

yanebiT da a.S. dakavebul farTobebze ar aris nebadarTuli kavalierebis 

da gverdiTi rezervebis mowyoba. rodesac gzis gverdze yrilebis 

amosayvanad ar aris SesaZlebeli gruntis karierebis gaxsna, rogorc 

gamonaklisi, droebiTi gamohyofen zols araRrma rezervebis mosawyobad, 

ise rom mSeneblobis dros SenarCunebul iqnas nayofieri humusis fena. 

yrilebis amoyvanis Semdeg rezervi unda iyos gasworebuli, dafaruli 

mcenareuli gruntiT da moyvanili soflis meurneobisaTvis gamosadeg 

mdgomareobaSi. 

damatebiTi farTobi, romelic saWiroa samTo arxebis mosawyobad, 

xidebis qveS kalapotebis gasasworeblad, xilvadobis uzrunveyofisaTvis 

mosaWrelad, dekoratiuli nargavebis dasargavad; wylis acilebis 

mosawyobad, avtomobilTa gaCerebebisaTvis (sadgomebisaTvis) dasvenebis 

moednebisaTvis, moZraobis monawileTa momsaxurebis SenobebisaTvis da 

sxva sagzao nagebobebisaTvis, gamoiyofa am moTxovnebis detaluri 

dasabuTebis safuZvelze. 

gzebis meqanizebuli mSeneblobis Tanamedrove meTodebis gamoyeneba 

SeuZlebelia Tu sagzao zolis sigane SemovfargleT mxolod sagzao 

vakisis farTobiT. aucilebelia gamoiyos adgilebi aRebuli mcenareuli 

gruntis ganlagebisaTvis, mSeneblobis dros masalebis gadazidvebisaTvis, 

droebiTi gzebis mosawyobad, mSenebare monakveTis gverdis asavlelad da 

a.S. am miznebisaTvis mSeneblebis gankargulebaSi droebiT gamoyofen 

miwis damatebiT farTobs, romelic samuSaos dasrulebis Semdeg unda 
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daubrundes miwaTmosargebleeebs soflis meurneobisaTvis gamosadeg 

mdgomareobaSi. 

ganTvisebis zolis saSualo sigane gzis kategoriis mixedviT 

meryeobs 60-dan 20-mde noyier miwebze da 75-dan 30m-mde – soflis 

meurneobisaTvis gamousadeg nakveTebze. 

mcire teritoriis mqone ganviTarebuli qveynebi mag.: iaponia, 

holandia, dania, Sveicaria da a.S. udides yuradRebas uTmoben 

ganTvisebis zolisaTvis miwis gamoyofas. iseTi mcire teritoriis mqone 

da Zvirfas miwebian qveyanaSi rogorc saqarTveloa ganTvisebis zolis 

siganis dasabuTebas gansakuTrebuli mniSvneloba aqvs. 
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Tavi 6. avtomobilTa nakadebis moZraobis kanonzomierebani 

6.1. avtomobilebis moZraobis reJimebi 

 
wina TavebSi ganxilulia moTxovnebi gzis elementebisadmi 

romlebic uzrunvelyofen erTeuli avtomobilebis moZraobas saangariSo 

siCqariT, rodesac mZRolebs SeuZliaT SearCion moZraobis yvelaze ufro 

misaRebi reJimi, srulad gamoiyenon avtomobilebis dinamikuri 

SesaZleblobebi. 

faqtiurad gzebze erTdroulad moZraobs sxvadasxva tipis, teqnikuri 

mdgomareobisa da sxvadasxvagvarad datvirTuli avtomobilebis didi 

ricxvi. maT marTaven sxvadasxva kvalifikaciis, individualuri 

Taviseburebebis, moZraobis pirobebis Secvlaze sxvadasxva xangrZlivobis 

reaqciis mqone mZRolebi. zemoT aRniSnulidan gamomdinare, yvela 

saproeqto gadawyvetileba damuSavebuli erTeuli avtomobilebisaTvis 

unda gaanalizdes avtomobilTa nakadebis moZraobis moTxovnebis 

dakmayofilebis TvalsazrisiT. 

nakadSi moZraobisas avtomobilebs Soris myardeba intervalebi, 

romelTa sidide damokidebulia moZraobis siCqareze da mZRolebis 

individualur Taviseburebebze. mZRolebi cdiloben SeinarCunon maTi 

azriT usafrTxo manZili win mimaval avtomobilamde. sagzao pirobebis 

Secvla Sesabamisad iwvevs avtomobilebs Soris manZilis Secvlas. xdeba 

nakadis SemWidroveba an gaWimva. moZraobis pirobebis gansxvavebuli 

Sefaseba sxvadasxva mZRolis mier iwvevs nakadSi Siga dabrkolebebis 

warmoqmnas. Cqari avtomobilebi uswreben nelmaval avtomobilebs. 

orzolian gzebze gamswrebi avtomobilebi gamodian Semxvedri moZraobis 

zolebze da qmnian dabrkolebas Semxvedri nakadisaTvis. 

avtomobilTa nakadebis moZraobis Teoria warmoadgens gamoyenebiTi 

mecnierebis nawils, romelic aRwers moZraobis sxvadasxva pirobebSi 

avtomobilebis moZraobis kanonzomierebas, maTi dinamikuri Tvisebebisa 

da mZRolebis fsiqofiziologiuri Taviseburebebis gaTvaliswinebiT.  

emyareba avtomobilebis Teorias, sainJinro fsiqologias, albaTobis 

Teorias da a.S. 

gzaze moZraobis pirobebi arsebiTad icvleba intensiobis zrdasTan 

erTad. mgzavrobis komforti, avtomobilis tarebis siadvile, gamoyenebis 
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efeqturoba da sawvavis xarji uSualodaa damokidebuli avtomobilebiT 

gzis datvirTvaze. gzis datvirTvis xarisxis mixedviT ganasxvaveben 

avtomobilTa nakadebis gadaadgilebis ramdenime damaxasiaTebel reJims. 

Tavisufali nakadi (moZraobis komfortis done A) _ gzaze momavali 

erTeuli avtomobilebi erTmaneTisgan daSorebulia sakmao manZilze, da 

ar axdenen urTierT moqmedebas. mZRolebisTvis da mgzavrebisTvis 

moZraobis pirobebi ar aris damRleli. adre aseTi pirobebidan 

asabuTebden gzis calkeul elementebis mimarT moTxovnebs. 

nawilobriv dakavSirebuli nakadi (moZraobis komfortis done B)- 

moZraoben ramdenime avtomobilisagan Semdgari jgufebi, romlebsac aqvT 

sxvadasxva dinamikuri Tvisebebi da erTmaneTs mihyvebian axlo manZilze. 

amis mizezia wina, nela mavali avtomobili, romelic akavebs ukan momavals. 

misi mZRoli iZulebulia nela imoZraos, vidre es surs. igi elodeba 

xelsayrel moments gaswrebisaTvis mezobel zolze gasvliT, ris Semdeg 

mas saSualeba eqneba gaagrZelos moZraoba sasurveli reJimiT, sanam ar 

daeweva Semdgom jgufs. nakadis saSualo siCqare klebulobs, Tu 

mZRolTa jgufi iZulebulia imoZraos erTmaneTisgan axlo manZilze. 

Zneldeba avtomobilis marTva. 

SekavSirebuli nakadi (moZraobis komfortis doneze C) – moZraoben 

avtomobilTa didi jgufebi. yvela avtomobili erTmaneTze axdens 

gavlenas. swrafad mavali avtomobilis siCqare gaswrebis Semdeg kvlav 

izRudeba mis win moZravi avtomobiliT. gaswreba miT ufro Znelia, rac 

metia moZraobis intensioba. mgzavroba rTuldeba, mZRolebs sWirdebaT 

meti yuradReba. 

mWidro nakadi (moZraobis komfortis done D) – avtomobilebi 

mihyvebian erTmaneTs. gaswreba praqtikulad SeuZlebelia. moZraobis 

siCqare mkveTrad klebulobs. am SemTxvevaSi saqme gvaqvs organizebul 

kolonur moZraobasTan. sagzao pirobebis gauaresebis adgilebze 

SesaZlebelia „sacobebis“ warmoqmna. 

kviris sxvadasxva dReebSi da dRe-Ramis sxvadasxva saaTebSi gzis 

erTi da igive ubanze moZraobis intensiobis meryeobis gamo, moZraobis 

reJimebi icvleba. vinaidan avtomobilebis moZraobis pirobebi TiToeuli 

miTiTebuli reJimisaTvis sxvadasxvaa, maT aRweren avtomobilTa nakadebis 

Teoriis sxvadasxva kanonzomierebiT. 
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6.2. avtomobilTa nakadebis moZraobis reJimebis maxasiaTeblebi 
 

gzaze avtomobilTa nakadebis moZraoba Taviseburi aramyari procesia, 

romelSic avtomobilTa urTierTganlagebas da siCqares SemTxveviTi 

xasiaTi aqvs da mudam icvleba. amitom nakadis moZraobis reJimi SeiZleba 

daxasiaTebul iqnas mxolod saSualo statistikuri monacemebiT. 

gzis romelime ubanze avtomobilebis moZraobis siCqaris gazomva 

gviCvenebs, rom siCqare icvleba SedarebiT farTo intervalebSi, magram 

avtomobilebis ZiriTadi masisaTvis ki aris raime saSualo mniSvnelobasTan 

axlos. rac ufro mWidroa nakadi, miT ufro naklebia gansxvaveba 

calkeul avtomobilTa siCqareebSi. mdgradi nakadis Sesabamisi moZraobis 

intensiobis dros moZraobis siCqaris mixedviT avtomobilebis  

raodenobis ganawilebis mrudeebis (nax. 6.1) aqvT zarisebri moxazuloba, 

rac Seesabameba normaluri ganawilebis mruds. 

avtomobilTa nakadebis siCqareebisa da moZraobis reJimebi agreTve 

SeiZleba davaxasiaToT kumulaciuri mrudebiT, romlebic uCveneben 

avtomobilebis saerTo raodenobidan ramdeni procenti moZraobs 

mocemulze ufro naklebi siCqariT (nax. 6.1 b). mrudis saSualo nawili 

Seesabameba nakadis ZiriTad nawils. mrudis qveda nawili daaxloebiT 

15%-mde uzrunvelyofiT gviCvenebs, ra siCqariT moZraoben yvelaze ufro 

nela avtomobilebi, romlebic iwveven gaswrebebs. 50% uzrunvelyofis 

Sesabamisia nakadis saSualo siCqare, mas Rebuloben, rogorc nakadis 

moZraobis mTavar maxasiaTebels. mrudis zeda nawili, 80-dan 90%-mde 

uzrunvelyofiT Seesabameba avtomobilebis yvelaze ufro swraf jgufs, 

romelTa ricxvSi Sedis moZraoba wesebis damrRvevi avtomobilebic. 

amitom, avtomobilebis moZraobis usafrTxo maqsimalur siCqared Cveulebriv 

Rebuloben 85% uzrunvelyofis Sesabamis sidides. am siCqaridan 

gamomdinareoben moZraobis organizaciis RonisZiebebis SemuSavebisas.  

Tu nakadi formirebulia gansxvavebuli dinamikuri Tvisebebis mqone 

avtomobilebis ramdenime jgufisagan, moZraobis SedarebiT mcire 

intensiobisas avtomobilebi gavlenas axdenen erTmaneTis moZraobaze, 

ganawilebis mrudebi mTliani nakadisaTvis warmoadgena mrudeTa jams, 

romelTac SeiZleba hqondes avtomobilTa calkeuli jgufis Sesabamisi 

ramdenime wvero (nax. 6.2). 
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nax. 6.1. avtomobilebis siCqareTa ganawilebis kanonzomiereba 

nakadSi moZraobisas: 

a – erTgvari avtomobilebis nakadSi siCqareTa ganawilebis mrudi; 

       b – kumulaciuri mrudi; 

1 – yvelaze albaTuri (modaluri siCqare); 2 – 85% uzrunvelyofis  

siCqare; 3 – saSualo siCqare; 4 – 15% uzrunvelyofis siCqare 

 

gzebis gadakveTebisa da mimxrobebis daproeqtebisas iseve rogorc 

moZraobis organizaciis RonisZiebebis SemuSavebisas saWiroa ganisazRvros 

erTmaneTis momdevno avtomobilebis gavlebs Soris drois intervalebi 

da gadaadgilebis siCqare. moZraobis sxvadasxva intensiobas Seesabameba 

maTi ganawilebis sxvadasxva kanonebi. 

mcire intensivobis dros (erT zolze 200-mde avt/sT) drois 

intervalebis ganawileba axlosaa puasonis ganawilebasTan, xolo 

maRali intensiobis dros ki pirsonis me-3 tipis ganawilebasTan (nax. 6.3). 
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       nax. 6.2. siCqareTa ganawileba sxvadasxva tipis avtomobilTa nakadSi:  

         1 – siCqareTa ganawileba nelamoZravi avtomobilebisaTvisl 

         2 – siCqareTa ganawileba satvirTo avtomobilTa ZiriTadi masisaTvis; 

         3 – igive msubuqi avtomobilebisaTvis;  

         4 – ganawilebis jamuri mrudi avtomobilTa mTliani nakadisaTvis 

 

 

 

 

 

 

 

 

nax. 6.3. drois intervalebis ganawilebis mrudebi 

          1 – puasonis ganawileba mcire intensiobis nakadis moZraobisas; 

          2 – pirsonis III tipis ganawileba moZraobis maRali intensiobisas 

 

 

 

 

 

 

 

 

 

nax. 6.4. avtomobilTa nakadis simkvrivisa da moZraobis 
intensiobis damokidebulebis grafiki 
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moZraobis mniSvnelovan maxasiaTebels warmoadgens avtomobilTa 

nakadis simWidrove, anu avtomobilebis raodenoba, romelic modis gzis 

sigrZis erTeulze, Cveulebriv erT km sigrZeze: 

310 
V

N
q ,                           (6.1) 

sadac N moZraobis intensiobaa avt/sT.  

      V – moZraobis siCqarea, km/sT. avtomobilTa nakadis intensiobis da 

simWidrovis urTierTdamokidebulebis grafiks (nax. 6.4) aqvs aSkarad 

gamoxatuli maqsimumi. igi Seesabameba avtomobilebis yvelaze did 

raodenobas, romelTa gaSvebac SeuZlia gzis mocemul ubans. 

 
6.3. avtomobilTa nakadebis moZraobis Teoriebi 

 

avtomobilTa nakadSi mimdinare procesebi rTulia, TiToeuli 

avtomobilis siCqareze faqtorebis didi ricxvi axdens gavlenas. amitom 

ar gvaqvs saSualeba aRvweroT nakadebis moZraobis reJimebi zusti 

maTematikuri formulebiT. Sedegad avtomobilTa nakadebis moZraobis 

kanonzomierebaTa Sesaxeb sxvadasxva hipoTezebi arsebobs gamomdinare 

gamartivebuli sqemebis (modelebis) ganxilvidan isini SeiZleba davyoT 

or ZiriTad jgufad: 

avtomobilebis nakadebis dinamikuri modelebi. ikvleven avtomobilebs 

Soris intervalebs sxvadasxva siCqareebis dros. iTvleba, rom 

avtomobilebi erTmaneTs mihyvebian savali nawilis erT zolze gaswrebis 

gareSe. am kanonzomierebas avrceleben avtomobilTa mTel nakadze. es 

sqema yvelaze kargad Seesabameba maRal intesiobiT moZraobis SemTxvevas, 

rodesac gaswreba  praqtikulad SeuZlebelia an dakavSirebulia Zalian 

did riskTan. 

albaTuri modelebi, romlebic aanalizeben avtomobilTa ori 

Semxvedri nakadis moZraobas, Semxvedri moZraobis zolze gadasvliT, 

gaswrebis SesaZleblobis gaTvaliswinebiT. 

dinamikuri modelebidan gzebisadmi moTxovnebis dasabuTebisaTvis 

yvelaze metad gamoiyeneba gamartivebul dinamikuri modeli, igi 

varaudobs, rom yvela avtomobili moZraobs Tanabari siCqariT, 

erTmaneTisgan erTnairi manZilis daSorebiT, romelic damokidebulia 

gadaadgilebis siCqareze. 
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ramdenadme ufro srulyofilia „liderze gamodevnebis“ Teoria, 

romelic varaudobs, rom nakadis sazRvrebSi avtomobilebs Soris 

manZili ar aris mudmivi da yovelTvis icvleba, avtomobilebis TiToeul 

wyvilSi ukan mimavali moZraobs am avtomobilebis siCqareTa sxvaobis 

proporciuli aCqarebiT: 

)(
13

3 uw VV
tdt

dV
a   

sadac Vw da Vu ukana da wina avtomobilebis siCqarea; t-mZRolis reaqciis 

dro.  

avtomobilTa nakadis moZraobisa da kalapotSi blanti siTxis 

dinebas Soris analogiis Catarebis SesaZleblobam migviyvana 

„hidrodinamiuri modelis“ warmoSobaze, romelic saSualebas gvaZlevs 

gamovikvlioT nakadebis SemWidroebisa da gaWimvis siCqare mudmivi 

siCqariT moZrav avtomobilebs Soris winaRobis gaCenisas. 

amJamad farTodaa gavrcelebuli albaTuri modelebi, romlebic 

iTvaliswineben gaswrebis SesaZleblobas da ufro meti sizustiT aRweren 

gzaze moZraobis realur pirobebs. isini ganixilaven TiToeul 

avtomobilis moZraobis reJimis maxasiaTeblebs: siCqares, dayovnebis 

intervals da gaswrebaze gamosvlas rogorc SemTxveviT xdomilebebs, 

romelTagan TiToeulis warmoSoba garkveulad dakavSirebulia 

winamavalTan. am maxasiaTeblebis SefasebisTvis, praqtikaSi ufro metad 

gamoiyeneba albaTobis Teoriis erT-erTi nawili e.w. „masobrivi 

momsaxurebis Teoria“. saavtomobilo gzebis daproeqtebis praqtikaSi 

masobrivi momsaxurebis Teoriis gamoyenebis pionerebi iyvnen xarkovis 

saavtomobilo _ sagzao institutis profesorebi i. kaluJski da v. 

filipovi gasuli saukunis 70-ian wlebSi. 

 
6.4. gzis gamtarunarianoba 

 

gzis gamtarunarianoba gviCvenebs avtomobilTa raodenobas, 

romelTac SeuZliaT gavla gzaze drois gansazRvrul intervalSi. 

gamtarunarianobis sidide damokidebulia avtomobilTa siCqareze da 

moZraobis organizebulobis xarisxze. 

amasTan dakavSirebiT SeiZleba ganvasxvavoT gamtarunarianobis, 

rogorc gzis maxasiaTeblis Semdeg mniSvnelobani: 
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maqsimaluri Teoriuli gamtarunarianoba _ ganisazRvreba xelsayrel 

sagzao pirobebSi (swori, horizontaluri ubani mSrali xorkliani 

safariT) erTnairi avtomobilebis idealuri kolonuri moZraobis 

pirobebSi, moZraobis dinamikuri Teoriis formulebis gamoyenebiT. 

praqtikuli gamtarunarianoba: avtomobilebis yvelaze didi ricxvi, 

romelic SeiZleba gaataros gzis realurma ubanma, karg amindSi. 

normebSi moyvanilia mniSvnelobani sxvadasxva sagzao pirobebisaTvis, 

reliefisaTvis, Sereuli nakadisaTvis da gamoixateba avtomobilebis 

dayvanili raodenobiT. 

gzis ama Tu im ubnis gamtarunarianoba eqspluataciis pirobebSi 

SeiZleba mniSvnelovnad Seicvalos moZraobis monawileTa, avtomobilTa 

nakadis Semadgenlobis da moZraobis organizaciaze dasaxuli RonisZiebebis 

mixedviT. 

maqsimaluri gamtarunarianobis gansazRvrisaTvis SeiZleba gamoviyenoT 

avtomobilTa nakadebis Teoriis gamartivebuli dinamikuri modeli. 

ganvixiloT samoZrao zolis gamtarunarianoba, romelzedac gadaadgildeba 

erTnair avtomobilTa nakadi, erTimeores Soris mudmivi manZilebis 

dacviT. 

rodesac pirveli avtomobilis mZRoli raime mizeziT iwyebs 

damuxruWebas, ukana avtomobili t drois ganmavlobaSi _ (mZRolis 

reaqciis periodi) gadis ℓ1=t1v manZils. 

wina da ukana avtomobilebis muxruWebis mdgomareoba SesaZlebelia 

gansxvavdebodes. pirveli avtomobilis samuxruWe manZili SeiZleba 

aRmoCndes ufro mcire da maSin avtomobili ℓ1-Tan damatebiT 

miuaxlovdeba winas manZilze 

)(254

)(
2

fi

KKV
SS








wu

wu , 

sadac Su da Sw – wina da ukana avtomobilebis samuxruWo manZilebia. Ku 

da Kw – orive avtomobilis muxruWebis saeqspluatacio mdgomareobis 

koeficientebia: V – avtomobilis siCqarea, km/sT. 

moZraobis usafrTxoebisaTvis mZRolebma aseve unda daicvan manZilis 

maragi gaCerebul avtomobilebs Soris. 

aqedan, avtomobilebs Soris usafrTxo manZili: 

        3

2
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ubnis sigrZe, romelic modis gzaze erT avtomobilze L=S+ℓ4, sadac 

ℓ4 avtomobilis sigrZea. 

V siCqariT moZraobisas dros (km/sT) gzis ganxilul monakveTSi 

erTi  mimarTulebiT 1 sT-Si gatarebulebis raodenoba anu moZraobis 

zolis gamtrunarianoba Seadgens 

43

2
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 avt/sT.             (6.3) 

moZraobis reJimebis ukeTesi aRweris mizniT, sxvadasxva avtorebi, 

iZlevian sxvadasxva daSvebas damuxruWebis reJimze, wina da ukana 

avtomobilebis muxruWebis mdgomareobaze. 

yvelaze metad gavrcelebulia varaudi wina avtomobilis myisier 

gaCerebaze (ℓ3) realur situaciaSi. warmovidginoT satvirTo avtomobilidan 

raime sagnis vardna, rac safrTxes uqmnis ukana avtomobils. 

am SemTxvevaSi 
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gantoleba (6.4)-is maTematikuri gamokvleva gviCvenebs, rom mas gaaCnia 

maqsimumi 1100-1600 avt/sT sazRvrebSi, rac Seesabameba maqsimalur 

gamtarobis unars 35-45 km/sT. moZraobis siCqaris dros. siCqaris Semdgomi 

gazrdisas gamtarobis unari TandaTan mcirdeba (nax. 6.5). 

 

 

 

 

 

 

 

 

 

nax. 6.5. savali zolis Teoriuli gamtarunarianoba CaWidebis 
koeficientis sxvadasxva mniSvnelobisaTvis: 

          1 – gantoleba 6.4-is mixedviT; 2 – gantoleba 6.5-is mixedviT 
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meore daSveba gamomdinareobs winapirobidan wina da ukana 

avtomobilebis muxruWebis erTnair mdgomareobaze  Ku=Kw am SemTxvevaSi 

43

2

6,3
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N .                            (6.5) 

gantoleba (6.5)-is Tanaxmad gzis gamtarobis unari izrdeba 

siCqaresTan erTad. es varaudi SeiZleba gamarTldes erTi tipis 

avtomobilebis organizebuli koloniT moZraobis dros am moZraobis 

avtomaturi marTvis saSualebiT. sxvadasxva qveynebSi sxvadasxva tipis 

gzebze avtomobilTa nakadebis moZraobis reJimebze mravali dakvirvebis 

Sedegad miiRes rigi empiriuli formulebi (6.4) da (6.5) gamosaxulebaTa 

struqturis SenarCunebiT. maTSi adgilobrivi pirobebis mixedviT 

dadgenili iyo V da V2 Sesabamisi koeficientebi da ℓ3 da ℓ4 -is 

ricxobrivi mniSvnelobebi. 

nax. 6.5-ze gamosaxuli mrudeTa analizi, agebuli ℓ3=5m da ℓ4=3m-Tvis 

saSualebas gvaZlevs gavakeToT principulad mniSvnelovani daskvnebi: 

avtomobilebis raodenoba, romelic SeiZleba gaataros gzam drois 

erTeulSi, anu gamtarunarianoba araa mudmivi sidide, SeWidulobis 

koeficientis meryeoba amindis SecvlasTan dakavSirebiT gviCvenebs, rom 

gzaze moZraobis intensivoba, romlis drosac uzrunvelyofili xdeba 

usafrTxoeba icvleba wlis ganmavlobaSi. safaris ucvleli mdgomareobis 

dros (=const) gamtarobis unari damokidebulia avtomobilis nakadis 

moZraobis siCqareze, magram vinaidan es siCqare gzis sxvadasxva ubanze 

ar aris erTnairi, Sesabamisad gansxvavdeba maTi gamtarunarianobac. 

aSkaraa, rom gzis ubani umciresi gamtarunarianobiT gansazRvravs gzis 

mTeli monakveTis gamtarunarianobas momijnave dasaxlebul punqtebsa da 

gzis sxva kvanZebs Soris. amitom gamtarunarianobas rogorc gzebis 

muSaobis unarisa da satransporto Tvisebebis maxasiaTebels adgenen 

standartuli pirobebisaTvis – swori, sufTa, odnav datenianebuli 

safarisaTvis, ris safuZvelze ganisazRvreba moTxovnebi gegmaSi gzis 

elementebisadmi. 

erTi samoZrao zolis gamtarunarianobis Teoriul gaangariSebisas 

gamartivebuli dinamikuri Teoriis sqemis mixedviT saWiroa Sesworebebi. 

gzis eqspluataciis realur pirobebSi avtomobilebi nakadSi moZraoben 
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sxvadasxva siCqareebiT, maT Soris intervalebi icvleba da xdeba 

gaswrebebi, romlebic abrkoleben moZraobas Semxvedr saval zolSi. 

moZraobis intensiobis gazrdasTan erTad avtomobilebis 

urTierTdabrkolebebi izrdeba da nakadis saSualo siCqareebi klebulobs. 

(nax. 6.6). movlena aRiwereba empiriuli damokidebulebiT. gzebisaTvis 

moZraobis ori zoliT NaVV  0 , sadac V0 erTeuli avtomobilis 

moZraobis siCqarea dabrkolebebis ararsebobisas km/sT, igi damokidebulia 

sagzao da amindis pirobebze: N – moZraobis intensiobaa orive 

mimarTulebiT avt/sT. a – siCqaris Semcirebis koeficientia, romelic 

damokidebulia nakadis Semadgenlobaze. prof. v. silianovis monacemebis 

mixedviT a=0,08 Tu nakadis SemadgenlobaSia msubuqi avtomobilebis 80%, 

Tu 50% a=0,012. 

jgufSi calkeul avtomobilebs Soris manZili damokidebulia 

moZraobis intensiobaze da Cveulebriv akmayofilebs usafrTxoebisa da 

moxerxebulobis moTxovnebs. amitom moZraobis maqsimaluri intensioba, 

romelic Seesabameba avtomobilebiT gzis mTlian datvirTvas da 

moZraobis maRal organizebulobas, ganisazRvreba gamosaxulebiT (6.5) 

43
6,3

1000

 


V
V

N , 

sadac ℓ3 – avtomobilis sigrZea, m; ℓ4 – gaCerebul avtomobilebs Soris 

samargo manZilia, m; V – avtomobilis avtomobilis siCqarea, km/sT. 

dakvirvebebi, rom gviCveneben  moZraobis yovel intensivobas Seesabameba 

nakadis garkveuli siCqare, romelic ganisazRvreba (6.6) gantolebiT. 

amitom, moZraobis normalur pirobebSi maqsimaluri SesaZlebeli 

siCqare, romelsac Seesabameba praqtikuli gamtarunarianoba, ganisazRvreba 

(nax. 6.7), gantolebiT grafikze gamoxatul mrudebis gadakveTi wertiliT. 

Tu gzaze moZraobis intensioba gacilebiT naklebia gamtarunarianobaze, 

avtomobilebs Soris intervalebi Sesabamisad izrdeba avtomobilTa 

calkeuli jgufebi Tavisyflad moZraoben. Tu intensioba matulobs 

avtomobilebs Soris intervalebi mcirdeba, mZRolebisaTvis ki marTva 

rTuldeba, siCqare mniSvnelovnad mcirdeba. Tu intensivoba miuaxlovda 

gamtarunarianobis zRvars warmoiSveba sacobi. 
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gzebis daproeqtebis normebis damuSavebis dros cnobili rusi 

mecnieri n. xoroSilovi mravali wlis manZilze akvirdeboda avtomobilTa 

nakadis  saSualo   siCqareebs   da  avtomobilebs  Soris  intervalebis  

 

 

 

 

 

 

nax. 6.6. moZraobis saSualo siCqaris damokidebuleba 
nakadis intensiobisagan: 

1 – mxolod msubuqi avtomobilebi; 2 – Sereuli nakadi. 
 

damokidebulebas siCqareze. eqsperimentTa monacemebis gamoyenebiT man 

daadgina samoZrao zolis gamtarunarianoba. mis mier miRebuli 

gamtarunarianobis praqtikuli sidideebi, e.w. tipiuri gamtarunaroba 

moyvanilia cxril 6.1. 

cxrili 6.1 

gzis kategoria  

moZraobis erTi zolis saSualo praqtikuli 
gamtarunarianoba sxvadasxva reliefis dros, avt/sT. 

vake daserili  mTiani  

I 1200 1100 1000 

II 1000 900 800 

III a 850 800 650 

III b 650 550 400 

 
 
 
 
 
 
 
 
 
 
 

nax. 6.7. gzis gamtarunarianobis damokidebuleba 
moZraobis siCqarisagan: 

            1 – nakadis siCqaris damokidebuleba intensiobisagan; 
            2 – gamtarunarianoba gaTvlili avtomobilebs Soris intervalebiT; 
            3 – savali zolis gamtarunarianoba tipiur pirobebSi; 
            4 – siCqare tipiuri gamtarunarianobisas 
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es mniSvnelobebi SeiZleba gamoviyenoT saorientaciod, vinaidan gzis 

TiToeuli ubnis faqtiuri gamtarianoba, damokidebulia masze avtomobilTa 

nakadis moZraobis SesaZlebel siCqareze da gzis sxvadasxva ubnebisaTvis 

gansxvavebuli iqneba nax. 6.7. 

 
6.5. gzebis datvirTva moZraobiT da samoZrao zolis  

gamtarunarianoba 

 
samoZrao zolis tipiuri gamtarunarianoba Seesabameba avtomobilTa 

nakadis nawilobriv SezRuduli reJimiT moZraobis maqsimalur intensiobas, 

rodesac erTeul avtomobilebTan SedarebiT siCqare ramdenadme 

Semcirebulia. 

gzas SeuZlia gaataros saSualo mniSvnelobebTan SedarebiT (ix. 

cxr. 6.1), ufro meti avtomobili, magram sagzao pirobebis gauaresebis 

adgilebSi moZraobis siCqare iwyebs Semcirebas da warmoiqmneba sacobebi. 

avtomobilTa moZraobis reJimebi mniSvnelovnadaa damokidebuli 

moZraobis intensiobaze. gzis daproeqtebisas rac ufro naklebi 

intensiobaa gaTvaliswinebuli savali nawilis erT zolze miT ufro 

moxerxebuli iqneba gziT sargebloba. amitom aucilebelia, rom 

daproeqtebisas miRebul gzis eqspluataciis saangariSo vadebSi 

intensiobam ar miaRwios tipiuri gamtarunarianobis zRvars. yovelTvis 

unda iyos gaTvaliswinebuli gamtarunarobis rezervi, raTa uzrunvelyoT 

moulodneli intensiuri gadazidvebi, agreTve moZraobis usafrTxoeba da 

komforti sadReRamiso da sezonur pikis saaTebSi. 

gzaze moZraobis reJimebi damokidebulia zolebis moZraobiT 

datvirTvis koeficientze, romelic warmoadgens moZraobis faqtiuri 

intensiobis Sefardebas samoZrao zolis tipiur gamtarunarianobasTan. 

ganasxvaveben avtomobilTa nakadis oTx damaxasiaTebel mdgomareobas 

(cxr. 6.2). 

gzis daproeqtebisas moZraobiT saangariSo datvirTva ar unda 

aRematebodes misi gamtarunarianobis 0, 45-0, 55-s raTa gzis rekonstruqciis 

momentisTvis gzaze ar warmoiqmnas mWidro nakadebi anu gamtarianobis 

gamoyenebuli nawili ar aRematebodes 0, 65 _0, 75. am pirobebidan 

gamomdinare niSnaven moZraobis zolebis raodenobas. 
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saerTo sargeblobis gzebis daproeqtebis normativebi, II–III 

kategoriis gzebze iTvaliswineben moZraobis or zols, gasworebisaTvis 

Semxvedri moZraobis zolis gamoyenebiT. mravalzolian saavtomobilo 

magistralebze zolebis ricxvis daniSvnisas da aseve moZraobis 

damatebiTi zolebis mowyobis adgilebis gamovlinebisaTvis (aRmarTebze,  

gadakveTebTan da sxva) moZraobis zolebis saerTo raodenobas 

gansazRvraven formuliT: 

tNZ

N
n







 

sadac N – moZraobis intensioba avt/sT dayvanili msubuqi avtomobilebze; 

 _ moZraobis sezonuri araTanabrobis koeficientia, Z – datvirTvis 

koeficientia, romelic Seesabameba moxerxebulobis optimalur dones, Nt 

tipiuri gamtarunarianoba. 

cxrili 6.2 

mo
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. 
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 d
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avtomob. 

nakadis 

mdgom-ba  

avtomobilebis 

moZraobis pirobebi  

mo
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i
T
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T
vi
s
 

x
ar

i
s
x
i 

 nakadis 

siCqare 

avtomobilis 

siCqaresTan 

SefardebiT 

mZRolis 

muSaobis 

pirobebi  

A Tavisuf-

ali  

urierTdabrkolebebi 

ar arsebobs  

naklebi 0,2 0,9-1,0 msubuqi  

B nawilobriv 

SezRuduli  

Cndeba avtomobilebis 

jgufebi, xSiria 

gaswrebebi  

 

0,2-0,45 

 

0,7-0,9 

norma-

luri  

C SezRuduli avtomobilTa jgufebi 

izrdeba, maT Soris 

SenarCunebulia 

intervali. gaswreba 

Zneldeba  

0,45-0,70 0,55-0,7 gaZnele-

buli  

D mWidro  moZraobs avtomobil-

Ta mTliani nakadi. 

siCqare mniSvnelovnad 

mcirdeba. rTul 

ubnebze SesaZlebelia 

sacobis warmoSoba  

0,7-1,0 0,4-0,55 daZa-

buli  

 
saqarTveloSi gzebis moZraobis sami zoliT aSeneba araa 

mizanSewonili. mesame zoli upiratesad gaswrebisaTvis gamoiyeneba. 

rTuli reliefisa da SezRuduli mxedvelobis pirobebSi es warmoqmnis 
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avtomobilebis Sejaxebis did saSiSroebas. zogierTi qveynis teqnikuri 

pirobebi uSveben sam zoliani gzebis aSenebas Tu uzrunvelyofilia 

xilvadobis gadidebuli manZili. 

 

6.6. gzebis daproeqtebis teqnikuri pirobebi 

 

avtomobilis wevis sangariSo meTodebi saSualebas gvaZlevs 

davasabuTod moTxovnebi saavtomobilo gzebis gegmisa da profilisadmi 

avtomobilis TiToeuli tipis gaTvaliswinebiT. magram gzebze moZraoben 

sxvadasxva markis avtomobilebi, sxvadasxva datvirTviT, cveTis sxvadasxva 

xarisxiT, sxvadasxva kvalifikaciisa da fsiqologiuri Taviseburebebis 

mqone mZRolebiT. amitom gzebis dasaproeqteblad amuSaveben normebs 

damyarebuls wevis angariSebze da avtomobilebis moZraobis saSualo 

pirobebze. 

normebi iTvaliswineben aSenebuli gzebis eqspluataciis 

gamocdilebas, romelic gviCvenebs, Tu rogor akmayofilebs miRebuli 

gadawyvetileba avtomobilTa moZraobis moTxovnebs. 

normebis dazustebisaTvis didi mniSvneloba aqvs sagzao pirobebiT 

kerZod, gegmaSi da profilSi gzis elementebis SexamebiT gamowveul 

sagzao-satransporto SemTxvevebis mizezebis gamokvlevas. 

gzebis mSeneblobis teqnikuri pirobebi periodulad gadamuSavdeba 

qveyanaSi saavtomobilo parkis gazrdasTan, gamocdilebis dagrovebasTan, 

gzebis daproeqtebis da mSeneblobis samecniero bazis ganviTarebasTan 

erTad. amasTan erTad, gzis elementebisadmi moTxovnebi mudmivad 

izrdeba da mkacrdeba. 

18811917 wlebSi saqarTveloSi moqmedeben revoluciamdeli ruseTis 

gzebis saministros teqnikuri pirobebi, romlebic iTvaliswinebdnen 

mxolod saWapano oTxTvalas gadaadgilebas. ssrk sagzao transportis 

centraluri sammarTvelos teqnikuri pirobebi 1931 da 1934 wlebSi 

wlebSi ukve iTvaliswinebdnen Sereuli, avtosaWapane moZraobis moTxovnebs. 

ssrk-s gzatkecilebis mTavari sammarTvelos 1938 w. teqnikur 

pirobebSi pirvelad, gegmisa da profilis yvela elementi dasabuTebuli 

iyo avtomobilis mudmivi saangariSo siCqariT moZraobis pirobidan. 
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xangrZlivi periodis ganmavlobaSi saqarTveloSi gzis daproeqtebas 

awarmoebdnen ssrk-s „saavtomobilo gzebis samSeneblo normebisa da 

wesebis“ bolo redaqciis СниП II-D.5-85 safuZvelze, romelic damtkicebuli 

iyo ssrk-s mSeneblobis saqmeTa saxelmwifo komitetis mier. masSi 

saqarTvelosTvis damaxasiaTebeli bunebrivi pirobebi arasakmaod iyo 

gaTvaliswinebuli. Cvens qveyanas metad mravalferovani bunebrivi 

pirobebi aqvs. gzebis muSaobis pirobebi damaxasiaTebeli qveynis 

dasavleT nawilisaTvis (sagzao samoselis safuZvlebis Warbi datenianeba, 

daWaobebuli gruntebi da a.S.) sruliad aratipiuria aRmosavleT 

raionebisaTvis, sadac xelovnuri morwyvis zonaa, kavkasionis mTianeTSi 

ki xangrZlivia Tovlis safari. regionaluri Taviseburebani gzebs 

uyeneben specifikur moTxovnebs, rac ar aris damaxasiaTebeli qveynis 

yvela raionisaTvis. 

gzebis daproeqtebis Teoriis Semdgomi ganviTarebis procesSi 

saqarTvelosaTvis aucilebelia, damuSavdes daproeqtebis normativebi 

calkeuli regionebisaTvis damaxasiaTebeli bunebrivi-ekonomikuri-

istoriuli pirobebis gaTvaliswinebiT. am regionuli pirobebis 

gamaerTianebeli elementia mudmivi saangariSo siCqare TiToeuli 

kategoriis gzisaTvis, romelic uzrunvelyofili unda iyos mTeli weli 

xolo maRalmTian pirobebSi ki wlis sakmaod xangrZlivi periodis 

ganmavlobaSi. 

gzebis daproeqtebis normebi eyrdnoba miRwevebs avtomobilebis 

TeoriaSi, iTvaliswinebs maTi axali konstruqciebis Taviseburebebs, 

arCevs saangariSo avtomobilTa modelebs erovnuli ekonomikisaTvis 

Sesafer saeqspluatacio maxasiaTeblebiT. amasTan erTad saqarTveloSi 

importirebuli avtomobilebi kargad unda miesadagebodnen Cvens gzebsa 

da bunebriv pirobebSi eqspluataciis moTxovnebs. 

Tavisi praqtikuli moRvaweobis dros inJinerma, naTlad unda 

warmoidginos, rom nebismieri teqnikuri normebisa da teqnikuri 

pirobebis moTxovnebi gamoxataven Cveni codnis dones maTi Sedgenis 

pirobebSi. es normebi ar unda ganvixiloT, rogorc maTematikisa da 

fizikis daurRveveli kanonebi, romelTagan gadaxras yovelTvis 

mivyavarT Secdomebamde. 
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adgilobrivi bunebrivi pirobebis, axali tipis satransporto 

saSualebebis Taviseburebebis, adgilobrivi saSeni masalebis Tvisebebisa 

da a.S. saguldagulo gaanalizebis Semdeg inJineri valdebulia 

saWiroebis SemTxvevaSi gansaxilvelad gamoitanos sakuTari, 

normatiulisagan gansxvavebuli dasabuTebuli gadawyveta. 

teqnikur pirobebSi moyvanili normativebi iTvaliswineben qveynis 

avtoparkSi yvelaze ufro gavrcelebuli avtomobilebis dinamikur 

Tvisebebs, daiSveba avtomobilebis zogierTi SesaZleblobebis arasrul 

gamoyeneba rTuli reliefis pirobebSi, agreTve moZraobis mcire 

intensiobis mqone dabali kategoriis gzebze. 

teqnikur pirobebs amuSaveben saavtomobilo transportis 

ganviTarebis perspeqtivis gaTvaliswinebiT, amiT ramdenime wliT adre 

gansazRvraven teqnikur politikas sagzao mSeneblobis sferoSi. sagzao 

mSeneblobisTvis gamoyofili resursebis siZvire da maTi racionaluri 

gamoyenebis aucilebloba saWiroebs gzebis stadiuri srulyofis 

SesaZleblobas moZraobis intensiobis gazrdis Sesabamisad.  
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Tavi 7. bunebrivi faqtorebis gavlena gzebis muSaobaze 

7.1. garemo da misi bunebrivi faqtorebi 

 
adamianebisa da tvirTebis gadaadgileba Zalze rTuli sawarmoo 

procesia, romelic sruldeba gzebze, adamianebisa da avtomobilebis 

saSualebiT sxvadasxva bunebriv pirobebSi. am pirobebis erToblioba 

warmoadgens sistemas, romelic mniSvnelovan gavlenas axdens satransporto 

procesebze. 

mimdebare reliefi, geologia, hidrologia, meteorologiuri da 

klimaturi pirobebi, landSafti, mcenareuli safari da cxovelTa 

samyaro anu bunebrivi pirobebis mTeli es erToblioba warmoadgens 

sistemis, adamiani-avtomobili-gza-garemo (magg) Zalzed mniSvnelovan 

rgols, rac naTlad Cans qvemoT moyvanil sqemidan nax. 7.1. 

 

 

 

 

 

   

  

 

 

 

  

nax. 7.1. (magg) sistemis struqturuli sqema 

 

sqemaze Cans 12 pirdapiri da ukukavSiri. maTi xasiaTi gviCvenebs, 

rom yvela rgoli mWidro kavSirSia da aqtiurad moqmedeben erTmaneTze. 

maT aerTianebT erTi mizani: adamianebisa da tvirTebis usafrTxo, 

ekonomikuri da komfortuli gadaadgileba garemomcveli bunebisadmi 

zianis miuyeneblad. 

sxvadasxva bunebriv pirobebSi gzebis saeqspluatacio maCveneblebis 

da avtomobilTa moZraobis maxasiaTeblebze xangrZlivi dakvirveba, 

agreTve sagzao satransporto SemTxvevaTa statistikuri monacemebis 
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analizi gviCvenebs, rom zegavlenis siZlieris mixedviT garemos 

faqtorebi Semdegnairad SegviZlia davalagoT: 

I – reliefi, vertikaluri zonaloba; 

II – niadagebi da qanebis geologiuri agebuleba; 

III – hidrologia da klimati; 

IV – landSafti; 

V – mcenareuli da cxoveluri samyaro. 

rogorc vxedavT saavtomobilo gzebis muSaoba damokidebulia 

mravalricxovan bunebriv faqtorebze. maT Soris yvelaze did gavlenas 

axdenen reliefi, klimati da hidrologiuri pirobebi, agreTve niadagebi 

da qanebis geologiuri agebuleba. 

calkeuli bunebrivi faqtoris gavlenis gamoyofa xSirad Zneldeba, 

vinaidan gzis mSeneblobaze an eqspluataciaze garda uSualo gavlenisa 

TviTeuli maTgani imyofeba sxva faqtorebTan mWidro kavSirSi da 

asustebs an aZlierebs maT moqmedebas. amitom saerTo Sefasebisas raionis 

bunebrivi pirobebi ganxiluli unda iqnas calkeuli landSafturi 

zonebis mixedviT. 

adgilis reliefi ganapirobebs trasis SerCevisas gamoyenebul 

grZiv qanobebs, ferdobze trasis ganviTarebis aucileblobas, daWaobebuli 

adgilebis an mniSvnelovani infrastruqturuli obieqtebis gvedris 

avlas. reliefze damokidebulia wylis raodenoba, romelic moedineba 

mcire xidebTan da milebTan. mTian da Zlierad daseril adgilebSi miwis 

vakisis wyalTburi reJimi damokidebulia ferdobis eqspoziciaze 

romelzec gatarebulia gza. 

reliefis pirobebi gavlenas axdenen saavtomobilo gadazidvebis 

Rirebulebaze. reliefis Taviseburebani ganuyoflad aris dakavSirebuli 

dedamiwis qerqis zedapiruli fenebis geologiur agebulebasTan da 

ganxiluli unda iqnas maTi ganviTarebis dinamikaSi. 

reliefis naklebad medegi formebi _ qviSis gorakebi, fiqalovani 

gaSiSvlebebi, ferdobebis cicabo kalTebi, romlebzec ganadgurebulia 

mcenareuli safari eqvemdebareba eroziis procesebs da aucileblad 

unda iyos gaTvaliswinebuli gzebis daproeqtebaSi. 

reliefis ZiriTadi elementebi SeiZleba klasificirebuli iqnas 

Semdegnairad: 
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vake-ubnebi reliefis susti danawevrebuli da calkeuli wertilebis 

simaRleTa mcire gansxvavebiT. 

borcvebi – amaRlebebi, romlebic ar aRemateba 200 m. simaRles 

zRvis donidan da mdored gadadis vakeSi. 

mTebi – mniSvnelovani amaRlebebi, mkveTrad gamoxatuli ZiriT. 

gzebis daproeqtebis normatiuli literatura ixilavs reliefis 

elementebs trasis ganlagebis sirTulis, maqsimaluri grZivi qanobebis 

da mcire radiusis mrudebis gamoyenebis sixSiris TvalsazrisiT. rac 

metad rTulia reliefi, gviwevs  miT meti grZivi qanobebis daSveba da 

miT metad klaknili gamodis gzis trasa. 

gzis proeqtirebis TaviseburebebTan dakavSirebiT SeiZleba 

gamoyofili iqnas reliefis xuTi kategoria (cxr. 7.1). 

reliefis  sirTulis     1      2          3         4         5 

kategoria 
trasis dagrZelebis     1,1    1,1-1,15   1,15-1,25     1,25-1, 4     1, 5 
koeficienti 

cxrili 7.1 

sirTulis 

kategoria  

reliefis  

dasaxeleba  
reliefis daxasiaTeba 

1 vake  vakeebi dabali wyalgamyofebiT, mdinareTa 

xeobebi damreci kalTebiT  

2 mcireborcviani  calkeuli mcire borcvebi da qvabulebi, 

damreci wyalgamyofebi dayofili iSviaTi 

xevebiT 

3 Zalian 

daserili  

maRali borcviani adgilebi, gadakveTili viwro 

klaknil wyalgamyofebiT, didi raodenobiT 

RartafebiT da xevebiT. mTiswineTebi da mTis 

kalTebis qveda nawilebi. adgilebi xSirad 

ganlagebuli gorakebiT.  

4 mTiani  

 

mTebisa da mTiswineTebis kalTebi, Zalzed 

danawevrebuli reliefiT, mTis mdinareebis 

viwro xeobebi, didi daxrilobis ferdobebiT da 

wyaldenebis kalapotebiT.  

5 maRalmTiani xSirad monacvle maRali qedebi, klaknili Rrma 

xeobebi Zalzed cicabo, Zlier daserili 

flateebiani kalTebiT. maRal qedebze mTebs 

Soris sauReltexilo ubnebi.  

  

trasis gavlis adgilebSi qanebis mdgradobis Sesafaseblad 

aucilebelia geologiuri pirobebis Seswavla. aramdgradi zedapiruli 
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da miwisqveSa fenebis SemTxvevaSi proeqtebSi gaTvaliswinebuli unda 

iqnas specialuri RonisZiebebi miwis vakisis da sagzao nagebobebis 

mdgradobis uzrunvelsayofad an trasa gadatanili unda iqnas ufro 

medeg ubnebze. 

geologiuri monacemebi gvaZlevs saSualebas gamovavlinoT 

adgilobrivi sagzao-samSeneblo masalebi. 

trasis mimarTulebis SerCevisas iTvaliswineben niadagovan safars 

da gruntebis pirobebs. trasis gatarebisas unda moveridoT Zalian 

daWaobebul adgilebs, mewyersaSiS, karstul, mtvrovani Tixebis da a.S. 

ubnebs Tu es ar iwvevs trasis mniSvnelovan dagrZelebas. gruntebis 

granulometriul Semadgenlobaze damokidebulia miwis vakisis warbas 

aweva da dasaSrobi arxebis siRrme. sagzao samosis konstruqciis 

daniSvnisas iTvaliswineben gruntis simtkicis saangariSo maCvenebels 

(deformaciis an drekadobis moduli). miwis samuSaoebis warmoebisa da 

organizaciis dros iZulebuli varT gaviTvaliswinoT gruntis damuSavebis 

siZnele, razec damokidebulia sagzao manqanebis mwarmoebloba. gzebis 

eqspluataciis procesSi gruntis da hidrogeologiuri pirobebi 

ganapirobeben gzebis dazianebas amoburcviT, miwis vakisis ferdobebis da 

wyalamridi arxebis garecxvas. gruntebis granulometriul Semadgenlobaze 

mniSvnelovnad aris damokidebuli gruntis gzebis gamtarunarianoba. 

saavtomobilo gzebis daproeqtebaze, mSeneblobasa da eqspluataciaze 

umniSvnelovanes gavlenas axdenen klimati da amindis faqtorebi. maT 

miekuTvnebian haeris temperatura da tenianoba, atmosferuli wneva, mzis 

radiacia. naleqebi (wvima da Tovli) qari, qarbuqi, lipyinuli, nisli da 

maTi sxvadasxvagvari Sexameba. zemoTaRniSnuli faqtorebi uSualodaa 

damokidebuli reliefis Taviseburebebsa da vertikalur zonalobaze 

(simaRle zRvis donidan). agreTve sezonze romlis zemoqmedebac aseve 

mWidro kavSirSia reliefsa da zRvis donidan simaRleze. 

sagzao moZraobaze zegavlenis mixedviT wylis damaxasiaTebeli 

periodebia: zamTari – periodi rodesac amindi mdgradia, haeris saSualo 

dReRamuri temperatura naklebia 0C. amave periods emTxveva mdgradi Tovlis 

safaris arsebobac. amindi dRis ganmavlobaSi naklebad cvalebadia 

naleqebi mxolod Tovlis saxiTaa. haeri gamWvirvalea, meteorologiuri 
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mxedveloba saukeTeso. gardamavali periodi _ gazafxuli da Semodgoma. 

dRis ganmavlobaSi aramdgradi amindiT. gazafxulze haeris saSualo 

dReRamuri temperatura +0C +15C, SemodgomiT +15C, naleqebi SeiZleba 

iyos wvimis, Tovlis an Sereuli saxiT. meteorologiuri mxedveloba 

cudia, haeris gamWvirvaloba mcirea, xSiria nisli. zafxuli _ saSualo 

dReRamuri temperatura +15C +45C meryeobs. naleqebi mxolod wvimis 

saxiT modis, iSviaTad myari (setyva) saxiT. haeris gamWvirvaleoba 

saSualoa meteorologiuri mxedveloba kargia. 

zemoxsenebuli parametrebi zomieri klimaturi sartyelis 

maxasiaTebelia, romelsac saqarTvelos teritoriac miekuTvneba, magram 

CvenSi metad Zlieria vertikaluri zonalobis gavlena. saqarTvelos 

sagzao qseli ganlagebulia zRvis donidan 0-3000 m simaRlis farglebSi 

xSirad igive sagzao ubnis sawyis da saboloo wertilebs Soris 

simaRleTa sxvaoba 700-1000 metria mag: mleTa yazbegis monakveTi 

saqarTvelos samxedro gzaze. 

wlis maxasiaTebeli periodi, xangrZlioba da temperatura 

saqarTveloSi regionebis mixedviT gansxvavebulia. zamTris zemoxsenebuli 

daxasiaTeba mTlianad samarTliania maRalmTiani raionebisTvis zRvis 

donidan 1500m-ze maRla. iq gazafxulis pirveli naxevari da Semodgomis 

meore naxevari praqtikulad zamTris maxasiaTeblebis matarebelia, 

zafxuls – gardamavali periodis xasiaTi aqvs. dasavleT saqarTvelos 

bari subtropikuli klimatiT xasiaTdeba. zRvis donidan 0-200 m 

farglebSia. zamTari gardamaval periods miekuTvneba xSiri wvimebiTa da 

sveli TovliT. temperatura _ 2 +7C Semodgomis meore naxevari da 

gazafxulis pirveli periodi gardamavalia xSiri wvimebiT, cudi 

meteorologiuri mxedvelobiT. Semodgomis pirveli naxevari da 

gazafxulis meore am zonaSi zafxulis maxasiaTeblebiTaa. 

imereTis zegani da aRmosavleT saqarTvelos baris raionebi 

zamTar zafxulisa da gardamavali periodebis klasikur daxasiaTebasTan 

ufro axloa, magram saqarTvelos dasavleT da aRmosavleTis am nawilebs 

Soris sxvaoba ufro SesamCnevia. dasavleTSi zamTarSi xSiria Tovlisa 

da wvimis narevi, zafxulSi wvimebi. aRmosavleTSi zamTarSi naleqebi 

ufro Tovlis saxiT modis, zafxulSi wvima SedarebiT iSviaTia. 
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nax. 7.2. klimaturi maxasiaTeblebis grafiki (mTiani raioni) 

       1 – naleqebi wvimisagan; 2 – naleqebi Tovlisagan; 3 – gruntis gzebze 

       talaxis periodi; 4 – temperatura; 5 – dRis naTeli periodi; 6 – Tovlis 

       safaris simaRle; 7 – gayinvis siRrme; 8 – miwis samuSaoTa warmoebis 

       periodi; 9 – mcire xidebisa da milebis mSenebloba; 10 – asfaltbetonis 

       safuZvelisa da fenilis aSeneba; 11 – Semsubuqebuli gaumjobesebuli 

       samosebis aSeneba; 12 – cementbetonis fenilis aSeneba; 13 – trasispira 

karebebis gaxsna. 
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gzis mSeneblobis raionSi wlis calkeuli periodebis klimaturi 

pirobebis Sesaswavlad aigeba konkretuli klimaturi maxasiaTeblebis 

grafiki (nax. 7.2.) romelzec aReniSneba temperaturis wliuri cvalebadoba, 

mosuli naleqebis raodenoba, gayinvis siRrme, Tovlis safaris simaRle 

da sxva maxasiaTeblebi, romlebic SeiZleba gamoyenebuli iqnas gzis 

elementebis konstruirebis da mSeneblobis organizaciisaTvis. samuSao 

cvlebis raodenobis dasagegmad da samSeneblo moednebis xelovnuri 

ganaTebis gasaangariSeblad grafikze aRiniSneba dReRamis sinaTliani 

periodis xangrZlioba. gvecodineba ra temperaturebi, romlis drosac 

SesaZlebelia sxvadasxva samuSaoebis Catareba, grafikze aRiniSneba 

Sesabamisi periodebi. amasTan unda gaviTvaliswinoT, rom mSeneblobis 

meqanizaciis zrda da misi Sesrulebis industriul meTodebze gadasvla 

mTisa da klimaturi faqtorebis gavlenas mniSvnelovnad amcirebs. 

saqarTveloSi maRalmTiani regionebis garda sagzao saamSeneblo 

samuSaoebis umravlesobaTa warmoeba SesaZlebelia TiTqmis mTeli wlis 

ganmavlobaSi. 

hidrologiuri da hidrogeologiuri pirobebi xasiaTdeba naleqebis 

raodenobiT, wylis Camodenis da aorTqlebis pirobebiT, gruntis 

wylebis ganlagebis siRrmiT da maTi reJimis TaviseburebiT. yvela es 

pirobebi gaTvaliswinebuli unda iqnas wyalacilebis RonisZiebaTa da 

miwis vakisis konstruqciis SerCevis dros. 

bunebrivi faqtorebis gavlenis Sefasebisas saavtomobilo gzis 

muSaobis pirobebze unda gaviTvaliswinoT ukudamokidebuleba: bunebrivi 

pirobebis Secvla gzis aSenebis Sedegad. magaliTad, mcenareulobis 

gaCexva ganTvisebis zolze da sagzao zolis gawmenda xels uwyobs mis 

gamoSrobas, gruntis ufro Rrmad gayinvas zamTarSi da ufro swrafad 

galRobas gazafxulze. Waobis WriliT gadakveTam  SeiZleba gamoiwvios 

gruntis wylebis gaJonvis Sewyveta da Secvalos daWaobebis procesi. 

mTis aramdgradi ferdobebze miwis vakisis agebas SeuZlia gamoiwvios an 

gaaaqtiuros mewyeruli procesebi da a.S. 
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7.2. saqarTvelos teritoriisa da sagzao qselis daraioneba 
bunebrivi pirobebis ZiriTad maxasiaTebelTa mixedviT 

 

saqarTvelos teritoriaze pirobiTad SeiZleba gamovyoT 4 zona 

romelTac garkveuli bunebrivi Taviseburebani gaaCniaT. 

maRalmTiani zona. afxazeTis maRalmTiani nawili saavtomobilo 

gzebis Sesabamisi monakveTebiT: riwa-avadhara, laTa-qluxori, omariSara-

Wuberi. zemo svaneTi, xaiSi-mestias monakveTiT. zemo-raWa, oni-mamisoni; 

leCxumi, lentexi-CixareSi; samaCablos CrdiloeTi nawili, java-roki; 

xevi, mleTi-gudauri-yazbegi; xevsureTi, barisaxo-Satili; TuSeTi, abano-

omalo; javaxeTi, walka-ninowminda-axalqalaqi. 

maRalmTian zonas axasiaTebs mkacri xangrZlivi zamTari, xanmokle 

grili zafxuliT da xanmokle gardamavali periodiT. ganmsazRvreli 

faqtorebia Tovli, qarbuqi, namqeri, yinva, zvavsaSiSroeba. xangrZlivi 

periodia zamTari, saangariSo mdgomareoba-datkepnili TovliT dafaruli 

sagzao samosi, misi sigane Semcirebulia, gverdulebiT udidesi nawili 

nawili Tovlis namqeriTaa dafaruli. reliefi xasiaTdeba viwro Rrma 

xeobebiT, maRali mTebi damreci ferdobebiT, mcenareuli safari (alpuri 

mdelo da buCqnari) da cxovelTa samyaro sagzao moZraobaze gavlenas 

ar axdens. meteorologiur mxedvelobas mniSvnelovnad amcirebs 

zamTarSi Tovli da qarbuqi, gardamaval periodSi nisli. 

mTiani zona. afxazeTis teritoria maRalmTiani da zRvispireTis 

garda. gzis monakveTebia: fsou-gagra-bzifi; bzifi-riwa; webelda-laTa. 

samegrelos CrdiloeTi nawili, didi Wyoni-lebarde; qvemo svaneTi, 

jvari-xaiSi; qvemo raWa, quTaisi-ambrolauri-tyibuli; mTiuleTi, Jinvali-

fasanauri; fSavi, Jinvali-Cargali-barisaxo TianeTi, Jinvali-TianeTi-

axmeta; samaCablo, cxinvali-java; aWaris mTianeTi, qeda-xulo-(goderZis 

uReltexilis garda); mesxeTi, adigeni-zarzma-goderZis uReltexilamde 

axalcixe-aspinZa-axalqalaqi; qvemo qarTli, dmanisi-TeTri wyaro-manglisi. 

kaxeTi, gombori-Telavi; fSaveli-abano. 

mTian zonas axasiaTebs mkacri zamTari, xangrZlivi gardamavali 

periodi, mokle zafxuli. ganmsazRvreli faqtorebia: didi Tovli, 

Zlieri yinvebi, qarbuqi zamTarSi, lipyinuli, Tovlnarevi wvima da nisli 

gardamaval periodSi. 
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saangariSo periodia zamTari da gazafxulis sawyisi, Semodgomis 

bolo. saangariSo mdgomareoba-sveli TovliT dafaruli gverdulebi da 

sagzao samosi, maTi sigane Semcirebulia. lipyinuli, nisli, xeobebis 

damewyvra xangrZlivi wvimebisagan, talaxiani savali nawili da 

gverdulebi-gazafxul Semodgomaze. 

reliefi xasiaTdeba Rrma xeobebiT da maRali mTebiT, mcenareuli 

safaria wiwviani, foTlovani an Sereuli tye romelic xSirad 

mniSvnelovnad amcirebs mxedvelobas mcire radiusTan mosaxvevSi. 

meteorologiur mxedvelobas amcirebs nisli romelic xSiria gardamaval 

periodSi, arc ise iSviaTad zafxulSic. 

baris zona: imereTis zegani, samtredia-quTaisi-zestafoni; Sida 

qarTli, xaSuri-agara-gori-mcxeTa; Sida kaxeTi, axmeta-Telavi-yvareli-

lagodexi. 

baris zonas axasiaTebs xangrZlivi da intensiuri naleqebi 

gardamaval periodSi, xangrZlivi cxeli zafxuli. saangariSo periodia 

zafxuli maRali sicxiT, gazafxulis bolo da Semodgomis pirveli 

naxevari xanmokle, magram kokispiruli wvimiTa da setyviT. 

saangariSo mdgomareobaa „gaoflili“ Savi sagzao samosi zafxulSi, 

gardamaval periodSi talaxiani gverdulebi da savali zolebi, romelTa 

Sedegad Zalzed mcirdeba gzis zedapiris CaWideba borblebTan. reliefi 

xasiaTdeba mcire simaRlis borcvebiT, farTo velebiT. mcenareuli 

safari warmodgenilia ZiriTadad mravalwliani da erTwliani 

kulturebiT. gvxvdeba qarsafari zolebi da buCqnari. xSiria miwis 

vakisis warbas gaswvriv darguli xeebi, romlebic udides safrTxes 

uqmnian moZraobis monawileebs. aseTi iyo saqarTvelos sagzao qselis 

yvelaze xifaTiani nataxtar _ igoeTis Zveli monakveTi, romelic amJamad 

Secvlilia Cqarosnuli avtomagistraliT.  baris zonaSi saavtomobilo 

gzebis umetesi nawili mcire, magram mWidrod dasaxlebul punqtebSi 

gadis. 

dasavleT saqarTvelos subtropikebi. moicavs afxazeTis zRvispira 

zols, gudauTa-soxumi-oCamCire; kolxeTis dablobebs, gali-zugdidi-

xobi-senaki-samtredia; foTi-senaki; ureki-lanCxuTi-sajavaxo. aWaris 

zRvispireTs baTumi-qobuleTiT. 
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am zonaSia xanmokle Tbili zamTari, gazafxuli da Semodgoma 

intensiuri naleqebiT, xangrZlivi cxeli zafxuli. Tovli da lipyinuli 

iSviaTia ganmsazRvreli faqtoria xSiri wvima. saangariSo periodia 

adreuli zafxuli da gviani Semodgoma wylis feniT sagzao samosze 

(akvaplanirebis saSiSroeba) talaxiani gverdulebiT. 

reliefi daserilia kolxidis dablobis garda. mcenareuli safari 

uxvia, xSirad faravs an amcirebs mxedvelobis manZils. 

 

7.3. miwis vakisis datenianebis wyaroebi 
 

miwis vakisis wyliT gajereba metad saxifaTo movlenaa, am 

SemTxvevaSi gzis yvela elementis simtkice klebulobs. gruntis gzebs 

zafxulis mSral dReebSi aqvs mtkice swori zedapiri, romelic 

uzrunvelyofs gadaadgilebis sakmaod did siCqareebs. magram wvimebis 

Semdeg ki grunti Seiwovs wyals rbildeba da gruntis gzebi 

praqtikulad gauvali xdeba. masSi Cndeba Rrma nakvalevebi, izrdeba 

gorvis winaaRmdegoba, mcirdeba SeWidulobis koeficienti. 

miwis vakisis gruntebis Warb tenianobasTan brZola rTuldeba 

imiT, rom wyali miwis vakisSi SeiZleba moxvdes ori gziT-zedapiridan 

CaJonviT da gruntis wylebis donidan kapilarebSi aweviT. wvimis wyali 

nawilobriv Camoedineba miwis zedapirze, nawili ki CaiJoneba siRrmeSi da 

grovdeba wyalSeuRwevi fenebis zeviT mdebare gruntis forebSi. amgvarad 

wyalSeuRwevadi fenebis qveda nawilSi iqmneba gruntis wylebis 

horizonti. im adgilebSi, sadac wyalnajeri gruntis wylebis horizonti 

gamodis miwis zedapirze warmoiSveba wyaroebi an Waobebi. aseT 

adgilebSi gruntis wylebis horizonti mcirdeba. gruntis profilze, 

wylis dinebis mimarTulebis sibrtyeSi, gruntis wylebis zedapiri qmnis 

depresiis mruds. Sualedebi gruntis nawilakebs Soris mcire zomisaa da 

qmnian araswori formis da cvalebadi kveTis wvril arxebs, romlebsac 

ewodeba kapilarebi. molekuluri Zalebis zemoqmedebis gamo kapilarebis 

gavliT wyali vrceldeba gruntis wylebis horizontidan da gruntis 

zedapirze dgomis adgilebidan. amgvarad wvimebis Semdeg gruntis 

wylebis horizontis zemoT da zedapiruli wylis qveS gruntis fenaSi 

aris kapilaruli wylis ori zona: 1. romelic iwevs gruntis wylis 



 136 

horizontidan da 2. Seqmnili wvrilmarcvlovan gruntebis zedapirze 

mosuli atmosferuli naleqebis CaJonvis Sedegad. wylis donis aweva 

damokidebulia gruntis nawilakebis sidideze da gruntis SemWidrovebis 

doneze. qviSebSi kapilaruli awevis done mcirea (30-50 sm da naklebi), 

xolo mtverovan gruntebSi aRwevs ramdenime metrs. gruntis wylebis 

donis awevisas Sesabamisad matulobs kapilaruli awevis horizontic. 

gruntis fena kapilaruli awevis donis zemoT Seicavs wyals Txeli 

afskebis saxiT, romelic izomeba mikronis nawilebis (bmuli wyali), da 

agreTve wylis orTqlis saxiT, romelic imyofeba nawilakebs Soris 

forebSi. gruntis wylebis calkeuli saxeebi miwis vakisSi wylis 

manZilze ar rCeba statikur wonasworobaSi. gareSe wylis modinebisa da 

agreTve temperaturis da atmosferuli wnevis cvalebadobis gamo xdeba 

gruntis wylebis donis da kapilaruli awevis horizontis cvalebadoba, 

agreTve wylis orTqlisa afskuli wylis gadaadgileba maRali 

temperaturis adgilebidan SedarebiT dabal temperaturian adgilebSi. 

amgvarad, miwis vakisis datenianebis wyaroebia, wvimisa da Tovlis 

nadnobi wylis modena, kapilaruli aweva gruntis wylebis donidan, 

wylis orTqlis kondensacia haeridan da afskuli wylis gadaadgileba 

gruntis nawilakebis zedapirze. 

 

7.4. miwis vakisis tenianobis reJimi 
 

wylis raodenoba miwis vakisSi W ar aris mudmivi wlis manZilze 

da cvalebadobs drois garkveul SualedSi wylis balansis gantolebis 

Tanaxmad. 

)()( FEDCBAW  , 

A – naleqebis raodenoba miwis vakisze; 

B – wylis CaJonva, gzis mimdebare teritoriidan; 

C – kapilaruli wylis modineba gruntis wylis donidan agreTve afskuri 

da orTqliseburi wylis gadaadgileba; 

D – wylis gadadineba miwis vakisidan; 

E – wylis aorTqleba miwis vakisidan; 

F – wylis gaJonva miwis vakisidan gruntis siRrmiT fenebSi. 
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saavtomobilo da rkinis gzebis miwis vakisis wylis reJimis 

gamokvlevebs mowinave qveynebSi mravali wlis istoria aqvT. 

mecnierTa namuSevrebma saSualeba mogvca mniSvnelovnad 

gavrkveuliyaviT tenis gadaadgilebis meqanizmSi da dagvedgina tenianobis 

cikluri cvalebadobis suraTi miwis vakisis sxvadasxva fenebSi wlis 

ganmavlobaSi. miwis vakisSi wylis reJimis cvalebadobaze atmosferuli 

naleqebis garda mniSvnelovania temperaturis cvalebadoba, igi qmnis 

miwis vakisSi temperaturul gradientebs, Sedegad wyali gruntSi 

gadaadgildeba Tbil adgilebidan ufro civ adgilebSi. 

miwis vakisis gruntebis tenianobis cvalebadobis wliuri cikli 

Seicavs Semdeg periodebs: I-tenis pirveladi dagroveba Semodgomaze 

wvimis wylis CaJonvis Sedegad; II-miwis vakisis gayinva da tenis zamTris 

gadanawileba; III- miwis vakisis galxoba da gruntis gazafxulis 

Warbtenianoba; IV- miwis vakisis gamoSroba zafxulSi. 

wylis reJimis cvalebadobis xasiaTi mniSvnelovnad aris 

damokidebuli adgilobriv klimatur pirobebze, vinaidan wylis balansis 

gantolebaSi Semavali faqtorebis gavlena gansxvavebulia sxvadasxva 

klimatur zonebSi. 

gruntis wylebis donis siRrmis zrda, gamoyofili naleqebis 

raodenobis Semcireba da aorTqlebis mateba miwis vakisis wylis reJims 

aumjobesebs. datenianebis intensiobis SemcirebasTan erTad gruntSi 

klebulobs tenis zamTris temperaturuli gadaadgilebis gavlenac. 

amitom mSral zonebSi gruntis wylebis roli wylis balansis 

cvalebadobaSi mcirdeba, xolo tenis orTqliseburi gadaadgilebis 

roli matulobs. baris mSral zonaSi miwis vakisis datenianebis 

umTavresi wyaroebia atmosferuli naleqebi da wylis orTqlis 

kondensacia gruntis forebSi. kavkasionis mTianeTSi mdebare zonebSi 

miwis vakisis datenianebaSi izrdeba gruntis wylebis kapilaruli awevis 

roli da mcirdeba tenis aorTqlebis roli. gvalvian raionebSi 

gruntebis konsistencia sagzao samosebis fuZeSi gazafxulis periodSi 

sul metad da metad mWidroa, xolo tenianoba ki gamosaxuli denadobis 

zRvris nawilSi-naklebia. 
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7.5. tenis gadanawileba miwis vakisSi zamTarSi da  
naburcebis warmoSoba 

 

qveynis CrdiloeT da maRalmTian raionebSi wvimiani Semodgoma da 

civi yinviani zamTrebia, iq aSenebuli gzebisTvis damaxasiaTebelia miwis 

vakisSi tenis zamTris gadanawilebis procesebi, romlebic gruntis zeda 

fenebSi iwveven tenis dagrovebas. 

gayinvis procesSi miwis vakisis tanSi gruntis wylebis donesTan 

SedarebiT iqmneba temperaturaTa sxvaoba +4+6, uaryofiT temperaturamde 

gruntis Cayinul zonaSi. temperaturaTa sxvaobis gavleniT teni daiwyebs 

gadaadgilebas Tbili gruntidan Cayinvis sazRvrisken. gamyinvare gruntSi 

wylis gadaadgilebis ramdenime gzaa: 

tenis gadaadgileba afskebiT, romlebic Semokrulia gruntis 

nawilebze metad Tbil nawilakebidan civ nawilakebisken, romlebsac 

gaaCniaT meti zedapiruli energia; 

wylis orTqlis kondensaciiT gziT gacivebuli gruntis nawilakebis 

zedapirze. wylis es orTqli moitaneba gruntSi mosuli haeriT qveda 

Tbili fenebidan gruntis forebSi.  

wvrili kapilarebiT, roblebidanac gauyinavi wyali Seiwoveba  

gruntis gayinul nawilSi kristalizaciis centrebTan. 

gayinuli gruntis sisqis farglebSi wyali kapilarebSi iyineba 

minus 0,2 temperaturaze. temperaturis dawevisas 0 dabla, wyali, 

gayinvisas Seqmnis calkeul msxvil forebSi yinvis kristalebs. 

gruntis nawilakebze mdebare wylis molekulebi, romlebic 

SexebaSia yinulis kristalebTan, temperaturis dawevisas erTveba maT 

kristalur gisosSi. wvrilmarcvlovan gruntebSi es kristalebi 

TandaTanobiT izrdeba moculobaSi, izidavs tens garemomcveli 

gruntisgan da qvemoT ganlagebuli gruntis gauyinav fenebidan. 

warmoSobili Semwovi Zala, aiZulebs wyals afskebis sistemiT 

gadaadgildes gauyinav fenebidan gayinvis centrebisaken, riTac iwvevs 

gruntSi yinulis Sua Sreebis dagrovebas. metad dabali temperaturebis 

SemTxvevaSi fxvierad Sekrul gruntSi afskuri wylis nawili iyineba da 

tenis gadaadgileba gruntSi praqtikulad wydeba. 
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wylis raodenoba, miziduli mzard yinulis kristalebTan, miT 

metia, rac metxans grZeldeba gruntis gayinvis TandaTanobiTi procesi, 

anu rac met xans grZeldeba gruntis gayinvis TandaTanobiTi procesi, 

anu rac met xans imyofeba gruntis romelime fenis temperatura 0-dan 3C 

sazRvrebSi. 

mzardi yinulis kristalebi, avseben ra gruntis forebs qmnian 

yinulovan SuaSreebs, romlebic gaweven gruntis nawilakebs da iwveven 

gruntis zedapiris awevas (burcvas). 

gazafxulze gruntis galRobisas, miwis vakisis datenianebuli 

gruntis winaaRmdegoba datvirTvebisadmi mkveTrad qveiTdeba. gzebze, 

sadac sagzao samosis simtkice mcirea, Seiqmneba damaxasiaTebeli 

deformaciebi, romelic dakavSirebulia sagzao samosis CatexvasTan 

(gazafxulis burcvadoba). 

gruntebSi, Tixovani nawilakebis didi raodenobisas, wylis 

gadaadgileba Senelebulia, vinaidan Tixovani gruntebis uwvriles 

formebSi Sekruli wylis siblante Zalian didia, xolo gruntebis 

mikrostruqtura qmnis mniSvnelovan winaaRmdegobebs tenis 

gadaadgilebisaTvis. 

uaryofiTi temperaturebis zonaSi gruntis datenianeba 

mimdinareobs afskuri da kapilarulad-Sekiduli wylis gadaadgilebis 

Sedegad.  

 
7.6. teritoriis sagzao klimaturi daraioneba 

 

miwis vakisSi wylis reJimi damokidebulia gzis mSeneblobis 

adgilze arsebul klimatur pirobebze. 

sxvadasxva teritoriaze klimaturi, niadagovan-gruntovani da 

hidrologiuri pirobebis sxvaoba ar gvaZlevs saSualebas miwis vakisi da 

sagzao samosi yvelgan erTnairi wesebiT davaproeqtod. aSenebuli 

saavtomobilo gza ganicdis klimaturi faqtorebis zemoqmedebas da 

monawileobs yvela bunebriv procesSi, romlebic mimdinareobs miwis 

qerqis zedapirul fenebSi. 

am faqtorebis gavlena ramdenadme mcirdeba RonisZiebebiT, 

romlebsac iTvaliswineben gzebis daproeqtebisas. 
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aseTebia: sagzao samosis Ziris aweva datenianebis wyaroebis zeviT, 

wyalgaumtari da Tboizolaciuri fenebis mowyoba da sxva. es RonisZiebebi 

SeirCeva adgilmdebareobis wyalTburi reJimis Sesabamisad. amitom, 

adgilmdebareobis sagzao-klimatur daraionebas wyaliTburi reJimi 

udevs safuZvlad.  garkveul klimatur zonebisTvis damaxasiaTebelia 

calkeuli niadagovani tipebis gavrceleba. niadagovani safari, Tavis 

mxriv gansazRvravs gruntis fenis wyal-Tbur pirobebs nebismieri qveynis 

teritoriis sagzao-klimatur zonebad dayofisaTvis, sawyis masalad 

miRebulia niadagebis ruka, romelSic raionebisTvs Setanilia koreqtivebi. 

sagzao-klimaturi pirobebis mixedviT dedamiwis teritoria 

pirobiTad SeiZleba davyoT xuT zonad: 

I – mudmivad gayinuli gruntebis gavrcelebis zona. igi Seicavs 

tundris, tyetundris da tyis zonis Crdilo aRmosavleT nawils. moicavs 

mudmivad gayinuli gruntebis gavrcelebis raionebs, romlebic 

xasiaTdeba gruntis zeda fenebis WarbtenianobiT. siRrmeSi wylis CaJonvas 

ewinaaRmdegeba gruntis zedapirTan axlos ganlagebuli gayinuli 

grunti. aorTqleba umniSvneloa wylis Tbili periodis simoklis gamo. 

marad gayinuli fenis siRrme damokidebulia mcenareul safarze, reliefze 

da fenebis eqspoziciaze horizontis mxareebs mimarT. amitom miwis 

vakisisa da sagzao samosis konstruqciebis tipobriv rekomendaciebs I 

sagzao-klimatur zonebisaTvis ar iZlevian. 

II – Warbi datenianebis zona – am zonaSi Semavali teritoriebia 

ruseTis CrdiloeTi, murmanskis olqi da cimbiri, skandinaviis 

CrdiloeTi nawili, grelandia, CrdiloeT kanada, aliaska da a. S. zonis 

samxreTi sazRvris mdgomareoba miaxloebiT Seesabameba ruseTis evropul 

nawilSi tyis ruxi niadagebis da tyis landSafturi zonis Crdilo 

sazRvars. dasavleT nawilSi zona Seicavs belorusiaSi poliesies 

daWaobebul teritoriebs. 

II – zona xasiaTdeba gruntis Warbi datenianebiT, rac gamowveulia 

naleqebis mniSvnelovani raodenobiT, SedarebiT mcire aorTqlebiT, da 

gruntis wylebis maRali doniT. datenianebis koeficienti, (wlis 

ganmavlobaSi gamoyofili naleqebis Sefardeba aorTqlebis raodenobasTan 

imave periodSi), _ II zonisaTvis aRemateba 1. amasTanave did teritoriaze 

grovdeba zedapiruli wyali. es zona moicavs tyis landSafturi zonisa 
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da Waobebis teritorias, romelic metad didia da unda gairkves 

qvezonebis sazRvrebi. am zonaSia: ruseTSi-tiumenis, sverdlovskis, 

vologdis, arxangelskis, moskovis, smolenskis olqebi; baltiis qveynebi; 

skandinaviis samxreTi; CrdiloeT evropa da britaneTis kunZulebi. 

III – cvalebadi tenianobis zona-xasiaTdeba Warbi tenianobiT 

Semodgoma gazafxulze, zafxulSi piriqiT. zogierT wels naleqebis 

raodenoba aWarbebs aorTqlebas. ruseTSi am zonas ekuTvnis 

novosibirskis, Celiabinskis, voroneJis olqebi. yubanis da CrdiloeT 

kavkasiis dasavleT nawili. am zonaSia agreTve ukrainis CrdiloeTi, 

poloneTi, germaniis zeda nawili, belgia, aSS-s teritoria didi tbebis 

gaswvriv. 

datenianebis saSualo wliuri koeficienti zonis sxvadasxva 

raionebisTvis aris 1-0,6. datenianebis pirobebi ar aris mudmivi. 

IV – arasakmao datenianebis zona-moicavs CrdiloeTis tyestepebsa 

da samxreTis stepebs. arasakmao tenianoba gamowveulia naleqebis 

simciriT da kargi aorTqlebiT. esaa samxreT ukraina, stavropolis mxare 

da samxreT kavkasiis nawili, samxreT evropa (saberZneTi, iugoslavia, 

italia, espaneTi...) mcire azia (TurqeTi, siria, iordania...) aSS samxreT 

Statebi, meqsika. datenianebis koeficienti Seadgens 0,6-0,3 gruntis wylebi 

ganlagebulia did siRrmeze. 

V – mSrali gvalviani zona-mZlavri aorTqlebis gamo tenianoba 

arasakmarisia, moicavs mSral stepebisa da naxevradudabnoebis raionebs 

yomrali da wablisferi niadagebiT. ruseTSi volgogradis da astraxanis 

olqebi, yazaxeTi da Sua azia, monRoleTi, CineTis Sua nawili, 

aRmosavleT azerbaijani, irani, avRaneTi, Crdilo afrika da a. S. 

datenianebis koeficientia 0,3-0, 12. 

kavkasiis, Sua aziis da msoflios sxva maRalmTiani regionebi ar 

Sedis sagzao daraionebaSi. gruntebis saxeoba, tenianoba ZiriTadad 

damokidebulia zRvis donidan simaRleze da ferdobebis eqspoziciaze,  

amitom maTi saerTo daraionebaSi Setana araa mizanSewonili. saqarTvelo 

teritoriulad Sedis IV klimatur zonaSi, magram misi bunebrivi 

pirobebi imdenad maravalferovania, rom gvxvdeba xuTive klimaturi zona. 

kolxeTis dablobi aWara-guriiT Warb teniania, zemo imereTi raWa-

leCxumi, svaneTi cvalebad teniani, qarTl-kaxeTi, mesxeT-javaxeTi 
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arasakmao teniani, Siraqisa da eldaris velebi, garejis udabno-gvalviani 

zonaa. 

 
7.7. teritoriis hidrologiuri da hidrogeologiuri 

pirobebis Sefaseba 
 

muSa niSnulis da sagzao samosis sisqis dasadgenad didi 

mniSvneloba aqvs hidrologiuri da hidrogeologiuri pirobebis Sefasebas, 

romlebic axdenen gavlenas miwis vakisis tenianobaze. sagzao-klimaturi 

raionireba iZleva geografiuli raionis mxolod saerTo suraTs. 

trasis gatarebas SeuZlia mniSvnelovnad Secvalos gruntis 

muSaobis pirobebi miwis vakisSi, gansakuTrebiT mimdebare teritoriaze 

hidrologiuri parametrebi. gzis racionaluri daproeqtebiT SeiZleba 

mniSvnelovnad Semsubuqdes hidrologiuri da hidrogeologiuri 

faqtorebis arasasurveli gavlena. magram aman SeiZleba mniSvnelovnad 

gazardos mSeneblobis Rirebuleba da  amitom dasabuTebuli unda iqnas 

teqnikur-ekonomikuri gaangariSebiT. 

trasis ubnebi datenianebis probebis mixedviT SeiZleba dayofili 

iqnas sam tipad: 1. mSrali adgilebi gadametebuli tenianobis gareSe. 

aseT ubnebze, uzrunvelyofilia zedapiruli wylis acileba, ar aris 

daWaobebis niSnebi da gruntis wylebi mdebareobs did siRrmeze. 

2. nestiani adgilebi, zedapiruli wylis acileba ar aris 

uzrunvelyofili da gazafxulze da Semodgomaze zedapirze dgas wyali, 

am SemTxvevaSi gruntis wylebi ar axdenen mniSvnelovan gavlenas 

gruntis zeda fenebis datenianebaze. am tips miekuTvneba ubnebi 

zedapiruli daWaobebis niSnebiT. 

3. sveli adgilebi mudmivad zedmeti tenianobiT. gruntis zeda 

fenebi mudmivad datenianebulia axlo mdebare gruntis wylebis an 

xangrZlivad mdgari (20 dReze meti) zedapiruli wylebiT. trasis 

gatarebis ubnis romelime hidrologiuri pirobebis tipisa misakuTvneblad 

mxedvelobaSi iReben adgilis reliefs, wylis modenis da acilebis 

pirobebs, gruntis wylebis donis mdebareobas da daWaobebis niSnebs. 

gruntisa da hidrogeologiuri pirobebs kargad axasiaTtbs 

mcenareuloba, vinaidan maTi calkeuli saxeoba gvxvdeba mxolod 

niadagisa da hidrologiuri pirobebis garkveuli Sexamebisas. 
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7.8. miwis vakisis warbas aweva gruntis zedapiridan da  
miwis vakisis wylis reJimis regulireba 

 

miwis vakiss avtomobilebisagan datvirTva gadaecema sagzao samosi 

saSualebiT. gruntis winaaRmdegoba mniSvnelovnad aris damokidebuli 

tenianobis cvalebadobaze, amitom sagzao samosis saimedo muSaobisaTvis 

saWiroa uzrunvelyofili iqnas miwis vakisis mudmivi wylis reJimis 

mTeli wlis manZilze. amisaTvis saWiroa aviciloT iqnas miwis vakisSi 

wylis zamTris gadaadgileba: kapilaruli aweva gruntis wylis donidan 

da CaJonva zedapiruli wylis dgomis adgilebidan. 

miwis vakisis zeda fenebis datenianebis wyaroebi da maTi 

moqmedebis xangrZlivoba damokidebulia hidrologiur pirobebze da 

klimatze amitom miwis vakisis warbas aucilebeli aweva datenianebis 

wyaroebidan sxvadasxva sagzao-klimatur zonebSi gansxvavebulia. 

miwis vakisis zeda fenebSi modenili wylis raodenobis angariSis 

meTodebi saSualebas iZlevian viangariSoT miwis vakisis warbas saWiro 

aweva. am meTodikis principuli safuZvlebi SemdegSia. gruntis 

winaaRmdegoba damokidebulia mis tenianobaze (nax. 7.3), rac meti raodenobis  

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 7.3. sagzao samosis safuZveli gruntis tenianobis gavlena 
                  mis deformaciis modulze da sagzao samosis 
                  fardobiTi Rirebuleba. 
       1 – deformaciis moduli; 2 – fardobiTi Rirebuleba; tenianoba 
       deformaciis modulze da sagzao samosis fardobiT Rirebulebaze 
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teni CaiJoneba miwis vakisis zeda fenebSi zamTrisa da gazafxul-

Semodgomis periodebSi, miT metad qveiTdeba gruntis simtkice 

Sesabamisad saWiro xdeba meti sisqis sagzao samosi. rac metia yrilis 

simaRle, miT metia wylis moZraobis manZili, romelic SeiJoneba 

Cayinuli zonaSi da maSasadame, naklebia gazafxulis tenianoba. am 

SemTxvevaSi mcirdeba sagzao samosis sisqe da Rirebuleba, magram 

matulobs xarjebi miwis vakisis agebaze. yvelaze racionaluri simaRlea 

is, romlis SemTxvevaSi gzis mSeneblobis Rirebuleba umciresia. 

saamSeneblo normebiT da wesebiT dadgenilia miwis vakisis warbas. 

 
nax. 7.4. miwis vakisis warbas awevis sqema datenianebis 

wyaroebidan 
1 – zamTarSi gayinvis siRrme 

  

minimaluri amaRleba gamomdinare moyvanili mosazrebebidan (nax. 

7.4). miwis vakisis aucilebeli aweva damokidebulia agreTve Tovlis 

safaris simaRleze, rom ar moxdes gzis danamqereba, miwis vakisi aweuli 

unda iyos Tovlis safarze zeviT. awevis sidide dadgenilia 

meteorologiuri sadguris monacemebiT. gadaWarbebis albaToba 5% ar 

unda aRematebodes: 

cxrili 7.2 

gzis kategoria  I a,b II  a,b II c,d III a III b 

miwis vakisis sigane  28.5 15 12 10 8 

warbas aweva  1,2 0,7 0,6 0,5 0,4 

 

gzis daproeqtebisas, zogierT SemTxvevaSi SeuZlebelia miwis 

vakisis warbas aweva saWiro simaRlemde, magaliTad, saproeqto niSnuli 

SezRudulia ufro maRali kategoriis saavtomobilo gzis an 
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Z
 

H
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ganaSenianebis niSnulebiT. aseT SemTxvevaSi miwis vakisis zeda nawilis 

wylis reJimis mudmivoba SeiZleba uzrunvelyofili iyos miwis vakisSi 

saizolacio Sreebis mowyobiT, romlebSic Sewyveten tenis gadaadgilebas. 

es miwis vakisis zeda fenebSi Seqmnis wylis sasurvel reJims, xolo Sres 

qveviT ganlagebuli grunti ki iqneba datenianebuli. Sreebi SeiZleba iyos 

ori saxis (nax. 7.5): bitumiT damuSavebuli wyalgaumtari  gruntisgan (3-8 

sm), an sxvadasxva afskebis an qsovilis saxis hidrofoburi masalebisgan. 

es Sreebi wyveten rogor kapilaruls, aseve wylis afskur da 

aorTqlebul gadaadgilebas. 

 

 
 
 
 
 
 
 
 
 

 
 

nax. 7.5. miwis vakisis fenebi: 
a – wyalgaumtari; b – kapilarebis Semwyveti 

         1 – RorRi; 2 – msxvilmarcvlovani fena; 3 – lamisgan damcveli 
         fena; 4 – gruntis wylebis done; 5 – wyalgaumtari masaliT 
         damuSavebuli gruntis fena; 6 – zedapiruli wylebis donidan 

amaRleba, aranakleb 0,2 m. 

 
kapilarSemwyveti, fena SeiZleba moewyos sisqiT 15-20 sm  

msxvilmarcvlovan masalebisgan (xreSi, RorRi an xreSovani qviSa). rom 

ar moxdes gruntis mcire nawilakebiT masalis dalamva zevidan da 

qvevidan awyoben saizolacio fenebs gruntis fenebiT Sualedi sididis 

nawilakebiT. 

IV-V sagzao-klimatur zonebSi, sadac gruntis wylebi ganlagebulia 

Rrmad da miwis vakisis datenianeba xdeba orTqliseburi gadaadgilebis 

Sedegad awyoben wyalgaumtar Sreebs qviSnarian, wvrili xreSisagan.    

kapilarSemwyvet Sreebs iyeneben II-III sagzao-klimatur zonebSi. Sreebi 

ewyoba gamWolad, miwis vakisis mTel siganeze. maT ganalageben 20 sm 

simaRleze datenianebis wyaros donidan. Sreebis zedapiri ganlagdeba 

savali nawilis donidan Semdeg manZilze: 

0,25m 

H
1
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sagzao klimaturi zona                II III IV V 

Sreebis zedapiris ganlagebis siRrme, m      0,90   0,80   0,75  0,65 

qvemoT cxrili 7.3 gviCvenebs miwis vakisis warbis awevis minimalur 

simaRles sxvadasxva sagzao - klimatur zonebSi. 

cxrili 7.3 

 

yrilis grunti  

minimaluri manZili sagzao samosis Ziridan 

gruntis wylebis donemde, m, sagzao-klimatur 

zonebSi  

II III IV V 

qviSa saSualo da wvrili, 

qviSnari msubuqi, msxvili  

0,7 (0,5) 0,6 (0,4) 0,5 (0,3) 0,4 (0,2) 

qviSa mtverovani, qviSnari 

msubuqi  

1,2 (0,6) 0,8 (0,5) 0,8 (0,4) 0,7 (0,3) 

qviSnari mtverovani, 

Tixnarebi msubuqi da 

mtvrovani  

1,9 (0,8) 1,7 (0,5) 1,4 (0,5) 1,3 (0,4) 

Tixnari mZime, Tixebi  1,9 (0,7) 1,4 (0,6) 1,1 (0,4) 1,0 (0,4) 

 
SeniSvna. cifrebi cxrilSi gviCveneben sagzao samosis Ziris 

amaRlebas gruntis wylebis an xangrZlivad (20 dReRameze meti) mdgari 

zedapiruli wylebis donidan. cifrebi frCxilebSi gviCveneben sagzao 

samosis Ziris awevas xanmokled damdgari zedapiruli wylebis donidan.  
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Tavi 8. sagzao wyalsarini 

8.1. zedapirul da miwisqveSa wyalsarin nagebobaTa sistema 
da maTi daproeqtebis principebi 

 

sagzao wyalsarini sistema Sesdgeba rigi nagebobisa da calkeul 

konstruqciul RonisZiebebisgan, romlebic gankuTvnilia vakisis 

datenianebis asacileblad. sistema gankuTvnilia miwis vakisisaken 

midenili wylebis dasaWerad da asacileblad. sistemis mowyobis mizania 

sagzao samoselis gruntis fuZis tenianobis mudmivi da usafrTxo 

reJimis uzrunvelyofa. zedapiruli wylebis asacileblad gzis zedapirs 

eZleva amozneqili moxazuloba, aSandakeben da amagreben gverdulebs; 

grZivi mimarTulebiT wylis asacileblad gzis gaswvriv ewyoba 

wyalgamtari gzispira arxebi, xSirad amave mizniT gamoiyeneba rezervebi 

gzis yrilebis gaswvriv; ewyoba agreTve samTo arxebi, romlebic iWeren 

ferdobebze Camonaden wyals. fenilis zedapiridan wylis Camodinebis 

uzrunvelsayofad saval nawils eZleva ganivi qanobi. gverdulebze 

ewyoba 1,0%-2,0%-iT meti qanobi vidre saval nawilze anu 4,0%-6,0% 

farglebSi. 

savali nawilis ganivi profili moixazeba paraboliT an ori 

daxrili sworiT, romlebic SeuRlebulia Sua nawilSi daaxloebiT ori 

metris sigrZis wriuli CanarTiT. savali nawilis ganivi qanobi iwvevs 

saburavebis gverdcdenas, adidebs gorvis winaaRmdegobas, auaresebs 

avtomobilis marTvas da zrdis saburavebis cveTas. ganivi qanobis 

erTaderTi daniSnulebaa moacilos sagzao samoss zedapiruli wylebi. 

ganivi qanobis sidide sxvadasxva tipis fenilebisaTvis mocemulia 

cxrilSi 8.1. 

cxrili 8.1 

fenilis tipi  
ganivi qanobi ‰ 

minimaluri  maqsimaluri  

asfaltbetoni da cementbetoni  15 20 

xreSi da RorRi damuSavebuli 

organuli SemkvreliT, mozaikuri 

Zelakisa da klinkeris qva fenilebi  

 

 

20 

 

 

25 

xreSi, RorRi  25 30 

riyefenili, gruntis gza  30 40 
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maRali kategoriis gzebze gverdulebs aSandakeben, tkepnian da 

amagreben betonis filebiT, RorRiT an xreSiT romlebsac amuSaveben 

SemkvrelebiT an amagreben mokirwyvliT. gverdulis danarCen nawils 

amagreben RorRiT, xreSiT da agreTve Semkvreli masalebiT damuSavebuli 

gruntiT. mcire intensiobiT gzebze ki amgreben balaxis daTesviT da 

mobeltviT.  

kiuvetebi ewyoba WrilebSi da yrilebTan romelTa simaRle ar 

aRemateba 1-1,2 m-s. kiuvetebi gankuTvnilia zedapirul wylebis 

mosacileblad da xels uwyobs agreTve miwis vakisis zeda nawilis 

gamoSrobas vinaidan xdeba wylis aorTqleba arxebis Sida ferdobebidan. 

kiuvetis fskeris grZivi qanobi 0,55% farglebSia. kiuvetebis dadebiTi 

moqmedeba sagrZnobia Tu wyali swrafad miedineba arxebSi. Tu zedapiruli 

wylebis acileba SeuZlebelia da mosalodnelia gzis mimdebare 

teritoriis xangrZlivi datborva, aucilebelia dainiSnos sagzao 

samosis amaRleba miwis zedapiridan an Setborebuli wylis donidan, raTa 

kapilarulma awevam ar miaRwios sagzao samosis gruntis fuZes. sagzao 

samosis Ziris aweva yrilis simaRlis gazrdiT, metad efeqturi 

saSualebaa miwis vakisis mdgradobis uzrunvelsayofad. wyalgaumtar 

gruntebSi da zedapiruli wylebis acilebis aradamakmayofilebel 

pirobebSi kiuvetebi keTdeba trapeciuli kveTis, Ziris siganiT 0,4 m da 

siRrmiT 0,6-0,8 m-de (nax. 8.1). 

arxebis ferdebs WrilebSi eZleva daxra 1:1,5, xolo yrilebTan 

arxis Sida ferdi keTdeba 

daxriT 1:3. rodesac miwis 

vakisi igeba mSral adgilebSi 

sadac uzrunvelyofilia zedapi-

ruli wylebis swrafi Camodena, 

xolo gruntis wylebi ki 

ganlagebulia did siRrmeze, 

kiuvetebi keTdeba samkuTxa 

kveTisa siRrmiT 0,3 m. miwis 

zedapiridan. wyalgamtar grun-

tSi, rogoricaa qviSebi, RorRovani da xreSovani gruntebi romlebic 

nax. 8.1. gzispira arxebis ganivi Wrili: 
 a – trapeciuli; b – samkuTxa  

H
 

h
 

h
 

 0,4 
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uzrunvelyofen wylis swraf gaJonvas, kiuvetebi ar keTdeba. WrilebSi, 

romlebic ganlagebulia xreSovan, RorRovan gruntebSi an sust kldovan 

qanebSi ewyoba trapeciuli kiuvetebi aranklebi 0,3 m. siRrmiT ferdebiT 

1:1. mtkice kldovan gruntebSi keTdeba samkuTxa Rarebi siRrmiT 

aranaklebi 0,3 m-sa Sida ferdis daxrilobiT 1:3da gare ferdi 1:1 an 1:0,5. 

vake adgilebSi kiuvetebis siRrme dainiSneba eqspluataciis 

gamocdilebis safuZvelze, xolo saWiroebis SemTxvevaSi mowmdeba 

gamtarunarianobaze hidravliuri angariSiT. wyaldidobis ganmeorebis 

sixSire miiReba gzis kategoriis mixedviT. arxebis siRrme iniSneba 

iseTnairad, rom manZili sagzao samosis sadrenaJo fenis an samosis 

Ziridan arxSi wylis horizontamde iyos aranaklebi 20 sm. kiuvetebis da 

samTo arxebis saSualebiT zedapiruli wylebi gadayavT dabal 

adgilebSi an gayavT gzis qveS milebis an mcire xidebis saSualebiT (ix. 

9,1) Tu wylis modena didia, kiuvetebi an rezervebi SeiZleba aivsos 

wyliT da aRar Seasrulebs Tavis funqciebs miwis vakisis daSrobaze, 

amitom wyali kiuvetebidan da rezervebidan, romlebic ganlagebulia 

ferdobis zeda mxares gadaiSveba qveda mxares milebiT, romlebic unda 

moewyos araumetes yoveli 500 metrisa. 

zedapiruli wylebi gzaze Camoedineba garkveuli farTidan, 

romelsac uwodeben wyalSemkreb auzs. auzi Semofarglulia 

wyalgamyofiT anu xaziT, romlisganac wylis modena xdeba orive mxares 

(nax. 8.2). auzis farTi iyofa nawilebad: “a“-farTidan wyali moedineba 

uSualod wyalgamtar nagebobasTan da ar xvdeba arxebSi, “b“-farTebidan 

da agreTve gzis zedapiridan wyali 

moedineba jer arxebidan an 

rezervebidan, xolo Semdeg maTi 

saSualebiT xvdeba gadamyvan milebSi 

an wyalgamtari nagebobiT xevSi.  

wyalsarin arxebTan da 

wyalgamtar nagebobebTan modenili 

wylis SesaZlebeli moculobis 

dadgena ganxilulia 9.2. Camonadenis 

ori SesaZlebeli saxeobidan (nawvimari 

da Tovlis mdinari wylebi) metad saxifaToa arxebisaTvis da 

nax. 8.2. mcire auzis sqema: 
1 – saerTo wyalgamyofi; 
2 – adgilobrivi wyalgamyofebi. 

a 

1 

2 

b b 
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rezervebisaTvis nawvimari mcire moednebidan (romlebsac miekuTvneba “b“-

moednebic nax. 8.2). Camodenis Taviseburebaa mudmivi xarji sakmaod didi 

drois manZilze. wyalgamtar nagebobebTan (xidebTan da milebTan) wyali 

moedineba sakmaod didi farTebidan da rogor nawvimari aseve mdnari 

wylebis modenis grafiki icvleba rac aisaxeba wyaldidobis pikis 

xangrZlivobaze (nax. 8.3). am SemTxvevaSi nawvimari wylebi moedineba 

TiTqmis samkuTxa hidrografiT, xolo mdnari-metwilad trapeciuliT, 

magram zeda fuZe, mniSvnelovnad naklebia qvedaze; auzebis mniSvnelovani 

sididis SemTxvevaSi sagzao wyalgamtar nagebobebTan mdnari wylebic 

moedineba  TiTqmis samkuTxa hidrografiT.  

 

 
 
 
 
 
 
 
 
 

nax. 8.3. wylis modinebis grafikebi droSi: 

 a – kiuvetebTan; b – niaRvrisa da mdnari wylebisa mcire xidebTan  

        da milebTan; g – niaRvrisa da mdnari wylebisa didi farTobebidan; 

d – wvimisa da Tovlis dnobis Tanxvedrisas. 

 

wyalsarini arxebi miwis vakisis Semadgeneli elementebia da maTi 

dapiroeqtebisas, gamomdinareoben wylis saangariSo xarjebis gadametebis 

SesaZleblobebidan, romlebic moyvanilia cxrilSi 8.2. kiuvetebidan an 

arxebidan wylis swrafad mosacileblad maT eZleva grZivi qanobi, 

romelic ar unda iyos 5% naklebi I-III sagzao-klimatur zonaSi  da 3% 

naklebi IV-V zonebSi. Tu am moTxovnebis dakmayofileba ar SeiZleba, 

yrilis muSa niSnuli unda gaizardos imdenad, rom sagzao samosis Ziri 

amaRldes wylis dgomis donidan saWiro sididiT (cxr. 7.3). gzis 

monakveTebze sadac didi grZivi qanobia kiuvetebi magrdeba hidravliuri 

angariSis safuZvelze, modenili wylis raodenobis mixedviT. 

samTo arxebi keTdeba mTis kalTebze Camodenili wylis dasaWerad 

da mis gadasayvanad xelovnur nagebobebSi. samTo arxebi keTdeba 

trapeciuli formiT, romlis kveTi dgindeba hidravliuri angariSiT. 

t t t t 

Q Q Q 
 Q, Q 

Q 

Q 
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(nax. 8.4) grZeli arxebis angariSis SemTxvevaSi iTvaliswineben auzis 

gazrdas arxis gaswvriv,  amitom samTo arxebis kveTi SeirCeva calkeuli  

cxrili 8.2. 

 

gzis 
kategoria  

saangariSo xarjebis gadametebis albaToba, %  

kiuvetebisaTvis samTo 
arxebisaTvis 

wyalSemkrebebisaTvis  

sxva wyalamrini (grZivi 
da ganivi) arxebisaTvis  

I 1 4 

II 3 6 

III 5 10 

 

ubnebisaTvis wyalSemkrebi auzis farTis zrdis Sesabamisad. samTo 

arxebi ikvaleba adgilze iseTi qanobiT, rom ar moxdes gruntis wyliT 

gamorecxva. gruntis wyliT gaJRenTvis gamo Wrilis ferdobis Camocurebis 

an Camococebis Tavidan asacileblad manZili Wrilis arxidan Tavamde ar 

unda iyos 5,0 m-ze naklebi.. samTo arxebidan amoRebuli grunti 

gamoiyeneba „banketis“ mosawyobad Wrilsa da samTo arxs Soris. 

Wrilidan yrilSi gadasvlis 

adgilebSi arxebi samTo mxridan 

gadaiyvaneba rezervebSi, xolo 

qveda mxridan gahyavT gruntis 

zedapirze da aSoreben Wrils 

(nax. 8.5). wylis dinebisaTvis 

rezervebis fskers aSandakeben 2% 

qanobiT yrilis sawinaaRmdego 

mxares. rezervebs, romelTa sigane 

6 m-ze metia ukeTdeba Cazneqili 

profili qanobebiT Sua nawilisaken. 

rodesac rezervis grZivi qanobi naklebia 5% wylis ukeT asacileblad 

rezervis SuaSi keTdeba arxi, Ziris siganiT 0,4 m.  

kiuvetebSi da samTo arxebSi wylis dinebis siCqare damokidebulia 

fskeris grZiv qanobze, arxis ganiv profilze, nakadis siRrmeze da arxis 

kedlebis xorklianobaze. rodesac dinebis siCqare 0,4-0,5 m/wam-ze 

naklebia wyalSi Setivtivebuli gruntis nawilakebi ileqeba da arxi 

nax. 8.4. samTo arxebi: 

a – yrilTan; b – WrilTan; 

1 – yrili; 2 – samTo arxi; 3 – Wrilis  

ferdobi. 

>2,0 

1 

20‰ 

2 

2 

3 

>5,0 

20‰ 
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ivseba. amitom wyalgamtar arxze sasurvelia ar iyos 2% naklebi qanobi. 

didi siCqareebis SemTxvevaSi grunti irecxeba da amitom arxis fskeri da  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 8.5. samTo arxebidan da kiuvetebidan wylis gadaSveba rezervebSi:  

1 – samTo arxi; 2 – rezervi; 3 – Wrili; 4 – yrili. 

 
ferdebi unda gamagrdes. gamagreba SeiZleba gakeTdes mobeltviT, 

RorRiT, Semkvreli masalebiT damuSavebuli gruntiT, mokirwyvliT, 

betonis filebis mowyobiT cementis xsnarze. arxebis gamagreba iniSneba 

hidravliuri angariSiT (nax. 8.6) Tu gzispira arxebis kveTi dainiSneba 

hidravliuri angariSebis gareSe, gamagrebis tipi miiReba saorientaciod, 

grZivi qanobis mixedviT, mravalwliuri praqtikis safuZvelze (cxr. 8.3).  

 

 

 

 

 

 

 

 

 

 

 

4 
2 

1 

3 

nax. 8.6. kiuvetebisa da samTo 
arxebis gamagreba: 

a – beltebiT; b – mokirwyvliT; 
g – bitumnarevi gruntiT. 

1 – beltebi sisqiT 8-10sm; 
2 – xreSi an RorRi sisqiT 8-10 sm; 

3 – paloebi 2,52,525 sm; 
4 – qvebis fena sisqiT 12-16 sm; 
5 – xavsis fena sisqiT 3-6 sm; 
6 – gruntis fena damuSavebuli 
    SemkvreliT sisqiT 5-10 sm. 
 

1 

0,
10
 

0,
25
 

3 

4 

2 

1 
3 

1 

0,
25
 

0,
25
 

0
,1

0 

3 

6 

1 

g) 

a) 

b) 
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cxrili 8.3 

gamagrebis tipi  
arxebis grZivi qanobebi ‰ gruntebSi  

qviSnarebSi  TixnarebSi  

gaumagreblad  10-mde 20-mde 

mobeltva  10-30 20-30 

mokirwyvla  30-50 30-50 

vardnilebi da 

Rarebi  

50 50 

 

Tu arxebis grZivi qanobi tolia an aWarbebs 50‰-s mis fskers 

eZleva safexurebiani grZivi profili da ewyoba e.w. vardnilebi, anakreb 

rkinabetonis elementebidan, betonidan, qvis wyobiT, adgilobrivi 

mniSvnelobis gzebze ki wnulebidan romlebic amoivseba xreSovani 

masaliT da ewyoba safexurebi (nax. 8.7) vardnilidan mimdinare arxis 

Ziris ubnebi magrdeba mokirwyvliT. vardnilebs Soris ki arxis Zirs 

eZleva qanobebi, romlebic ar moiTxovs gamagrebas. mTagorian an 

daseril adgilebSi. Tu arxis grZivi qanobi aWarbebs 100‰-s gamagreba 

ewyoba monoliTuri betonisagan. aseT arxebs swrafmdeni ewodebaT da 

maTi parametrebi hidravlikuri gaangariSebiT iniSneba. 

 

tramalebSi da vake adgilebSi sadac, arxebiT SeuZlebelia wylis 

gadayvana bunebriv dablob adgilebSi, ewyoba asaorTqlebeli auzebi. 

nax. 8.7. vardnilebi gzispira 
arxebSi: 

a – gamagreba qvebisagan; 
b – betonisagan; 
g – rkinabetonis elementebi- 
    sagan 
1 – mokirwyvla; 
2 – betoni an butabetoni; 
3 – rkinabetonis elementebi. 

0
,3

-0
,5
 

3 

2 1 

1 

0,
3 

1,5 

0,
5 

1 

g) 

a) 

b) 
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asaorTqlebeli auzis moculoba ar unda aRematebodes 200-300 m3, siRrme 

1,5 m, xolo wylis done unda iyves 0,6 m-iT vakisis warbaze dabla. 

asaorTqlebeli auzebisaTvis saWiroa damatebiTi teritoriis gamoyofa. 

garda amisa, auzebs sWirdeba yoveldRiuri movla. isini gadaiqceva 

garemos gaWuWyianebis wyarod, vinaidan maTSi izrdeba sarevela balaxi 

da SesaZlebelia daWaobeba. amitom, im ubnebSi sadac wyalacileba 

rTulia, mizanSewonilia miwis vakisis daproeqteba warbas iseTi aweviT, 

rom aRar iqnes saWiro kiuvetebis mowyoba. 

miwis vakisze gruntis wylebis moqmedebis asacileblad SeiZleba 

gamoyenebuli iqnas ramdenime xerxi: aiwios sagzao samosis Ziri gruntis 

wylebis donidan; miwis vakisSi moewyos Sreebi kapilaruli, afskuri da 

aorTqlebuli wylebis gadaadgilebis Sesawyvetad; drenaJis mowyoba 

gruntis wylebis donis dasadableblad. miwis vakisis qveda fenebidan 

wylis awevis Sewyvetis Sedegad wyalgaumtari fenebi uzrunvelyofen 

karg wylis reJims misi zeda nawilisaTvis, Tumca qveviT ganlagebuli 

grunti SeiZleba iyos wliT gaJRenTili. 

wyalgaumtari Sreebi Tavsdeba gruntis wylebis horizontis an 

xangrZlivi Setborvis horizontis zeviT 20 sm-iT. Sreebi wyalgaumtar 

masalebidan (bitumi, grunti damuSavebuli bitumiT, polieTileni 

geoteqstili da a.S.) wyalgamtar safarebisaTvis ewyoba miwis vakisis 

mTel siganeze. miwis vakisis didi siganis da wyalgaumtar safarebis 

SemTxvevaSi dasaSvebia Sekruli Sreebis mowyoba mxolod savali nawilis 

siganeze. aseTi Sreebis moqmedeba naklebad saimedoa, vinaidan safarSi 

bzarebis gaCenis SemTxvevaSi wyali Cadgeba gruntis Sekrul moculobaSi. 

fenis moTavsebis siRrme safaris zedapiridan ar unda iyos 0,90 m-ze 

naklebi, II zonaSi da 0,65 m naklebi, III zonaSi, kapilarSemwyveti Sreebi 

ewyoba 10-15 sm sisqis, msxvilmarcvlovan qviSidan an xreSidan romlebsac 

gaaCnia mcire kapilaruli aweva. maT awyoben miwis vakisis mTel siganeze. 

lamisagan dasacavad, Sres zemoT da qvemoT igeba wvrilmarcvlovani 

xreSis fena sisqiT 3-5 sm. 

drenaJi (nax. 8.8) warmoadgens gruntSi Cawyobil milebs (daxuruli 

drenaJi) an gruntis wyalmatarebeli fenaSi CaRrmavebul arxebs, 

romlebic Sevsebulia msxvili sadrenaJo masaliT (Ria drenaJi).  
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nax. 8.8. daxuruli drenaJis sqema:  
a – qviT SevsebiT; b – sadrenaJo miliT; 

1 – datkepnili Tixa; 2 – beltebis ori fena (fesvebiT zemoT) an  
bitumiT damuSavebuli grunti sisqiT 3 sm; 3 – qviSa; 4 – wvrili  

   xreSi an RorRi;  5 – msxvili xreSi an RorRi; 6 – gruntSi Catkepnili  
    RorRi; 7 – keramikuli an asbocementiT mili; 8 – depresiis mrudi;  

9 – wyalgaumtari fena. 
 
daxuruli drenaJi Sesdgeba gruntSi Cawyobili milebisagan, 

romlebSic wyali Sedis milebis Ria naxvretebidan an pirapirebidan. 

amisaTvis, rom milebi ar amoivsos gruntiT pirapirebs eyreba forovani 

masala, romlis simsxo klebulobs tranSeis kedlebis mimarTulebiT. 

forovani minayari izidavs gruntidan modenil wyals, romelic Semdeg 

gaedineba milebSi, drenaJi gamoyeneba rogorc gruntis wylebis donis 

dasawevad agreTve gzisken modenili gruntis wylis mTlianad dasaWerad. 

sagzao wyalacilebis sistemas SeiZleba mivakuTvnoT agreTve 

sagzao samosis qvegebuli (sadrenaJo) fena, romelic ewyoba qviSisgan, 

xreSisgan an sxva msxvilmarcvlovan masalebisgan da ikribavs sagzao 

samosis fuZeSi gaJonil wyals. qviSovan fenidan wyali gaiyvaneba 

rezervebSi an kiuvetebSi. gamoiyeneba sadrenaJo fenebis ori tipi: 

gaangariSebuli modenili wylis sadrenaJo mowyobilobebiT gayvanaze da 

gaangariSebuli mTeli modenili wylis moTavsebaze qviSis fenaSi. 

raionis mixedviT sadrenaJo Sris mosawyobad gamoiyeneba qviSis masala 

romelsac datkepnil mdgomareobaSi unda hqondes filtraciis koeficienti 
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3-10 m/dReRameSi. karg hidrogeologiur pirobebSi sadrenaJo qviSis fenis 

yrilis ferdze mTlianad gamoyvanis nacvlad SeiZleba moewyos 

sadrenaJo Zabrulebi, romlebic ivseba erTi zomis RorRiT an xreSiT 

(40-60 mm), maTi saSualebiT wyali gamoedineba yrilis ferdze. Zabrulebi 

keTdeba kveTiT 0,40,2 m ganlagebulia Wadrakulad 4-6 m-is manZilze (nax. 

8.9). sadrenaJo Zabrulebis gamtarianoba mcirea da amitomac iseT 

adgilebSi sadac gruntebis da hidrologiuri pirobebi araxelsayrelia 

Zabrulebs ar akeTeben. sadrenaJo fenebidan wyali gamohyavT ganivi da 

grZivi sadrenaJo milebiT (nax. 8.10). Wrilebis ferdobebze gruntis 

wylebis mosacileblad ewyoba, e.w. damWeri drenaJi (nax. 8.11). 

 

 

 

 

 
 

 

 

 
 

nax. 8.9. sadrenaJo Zabri: 

    a – yrili vakisis gaswvriv; b – Zabris SeerTeba qviSis fenasTan mcire 

    grZivi qanobebis SemTxvevaSi; g – igive didi grZivi qanobebis SemTxvevaSi;  

    1 – beltebis an xavsis fena; 2 – RorRi an xreSi; 3 – sagzao samosi.  
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nax. 8.10. qviSis safuZvelis dasaSrobi 

sadrenaJo milebi: 

a – grZivi sadrenaJo mili; b –ganivi  

 sadrenaJo milis mimRebi nawili;  

          g – igive gegmaSi. 

 1 – gverduli; 2 – sagzao samosi;  

 3 – qviSis safuZveli; 4 – grZivi  

             sadrenaJo mili. 
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8.2. sagzao arxebis daproeqteba 

 
sagzao arxebs angariSoben siTxis Tanabari moZraobis gantolebiT. 

Tu arxis sigrZe mcirea, angariSs awarmoeben xarjis erTi mniSvnelobiT, 

romelic faqtiurad Seikribeba saangariSo ubnis bolo kveTSi. rodesac 

arxis sigrZe didia an wyali Camoedineba didi farTidan, mizanSewonilia 

arxis sigrZe daiyos ubnebad da TiToeul ubnisaTvis naangariSebi iqnas 

xarji. farTi, romlidanac wyali Camoedineba qveda kiuvetSi, miiReba 

rogorc gzis siganis naxevris namravli ubnis sigrZeze; zeda arxSi 

wyali Camoedineba rogorc siganis naxevridan aseve samTo arxamde 

sivrcidan. nawvimari wylis Camonadenis angariSisaTvis gamoiyeneba sruli 

Camonadenis formula 

  FaQ saaT.s.C. 5,87 ,F����                      (8.1) 

sadac saaT.a 1 saaTis xangrZliobis wvimis intensioba, mm/wT. mas adgenen 

cxrili 9.4. niaRvrebis raioni moiZebneba normativebSi mocemuli rukiT. F 

– wyalSemkrebis farTi,  _ Camonadenis koeficienti, cxr. 9.1,  _ reduqciis 

koeficienti (ix. formula 9.2); sruli CamonadenisaTvis 1sC . 

cxrili 8.4 

gamagrebis tipi  
dasaSvebi 

siCqare, m/w  
gamagrebis tipi  

dasaSvebi 

siCqare, m/w  

balaxis daTesva  0,8 gamagrebuli grunti 

sisqiT 5sm  

1,0 

mobeltva sibrtyiT  1,0 10sm 2,5 

beltis kedeliT  1,8 dabali markis 

betoni  

4-6 

erTmagi mokirwyvla 15-20sm 

qviT RorRis fuZeze  

2,5-3,5 betonis filebi  5-7 

ormagi mokirwyvla qviT 15-25sm  3,5-4,5 vardnilebi  meti 5-8 

 

arxebis gamagrebis tips irCeven hidravliuri angariSebis Sedegebis 

safuZvelze. rodesac arxis Ziris grZivi qanobia 5-10‰ – arxs ar 

amagreben rodesac qanobi aRemateba 10‰ gamagreba keTdeba qanobisa da 

wylis siCqareebis Sesabamisad (cxr. 8.4). arxis ferdebs amagreben 

mobeltviT, Zirs ki mobeltviT amagreben mxolod im SemTxvevaSi Tu misi 

sigane aRaemateba 1,0 m, Tu sigane naklebia amagreben RorRiT, msxvili 
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xreSiT an sxva. RorRis fenis sisqe miiReba 8-10 sm (nax. 8.6). 

mokirwylisaTvis gamoiyeneba qva simaRliT 12-14; 14-16 da 16-18 sm. qviSovan 

da qviSnarovan gruntebSi qvis mokirwylisa da grunts Soris unda 

daefinos Tixis fena sisqiT 10-15 sm. mobeltviT da mokirwyliT gamagreba 

Zalian Sromatevadia da amitom bolo dros farTod iyeneben gamagrebis 

iseT tipebs romlebic eqvemdebareba meqanizacias. aseTia balaxis daTesva 

mobeltvis nacvlad. didi siCqareebis SemTxvevaSi iyeneben betoniT 

gamagrebas, sadac gamoiyeneba dabali markis betonebi. gansakuTrebiT 

farTod iyeneben betonis filebiT mopirkeTebas. 

 
8.3. drenaJis angariSi 

 

drenaJi ewyoba gruntis wylebis dasaWerad an maTi donis 

dasawevad. miwanzewonilia drenaJis ganlageba gverdiTi arxebis qveS, 

sadac isini ufro xelmisawvdomia SesakeTeblad Calamvis SemTxvevaSi. 

damWeri, ekranuli drenaJi ewyoba Wrilebis ferdobze, Tu Wrili 

gadahkveTs wyalmatarebel fenas wyalgaumtar fenamde (nax. 8.11) am 

SemTxvevaSi wylis modineba drenaJis grZiv metrze iangariSeba 

wyalmatarebeli fenis Seswavlis monacemebis mixedviT.  

Bihkq  ,                                 (8.2) 

K – filtraciis koeficienti dadgenili gruntis nimuSebis gamocdis 

Sedegad; 

h – wylis siRrme gruntis fenaSi; 

iB – wyalmatarebeli fenis qanobi. 

gadasayvani wylis xarji Q sigrZe ℓ-ze Seikribeba  

BiKqQ   .                              (8.3) 

aseTi raodenobis wylis gasatareblad saWiroa mili, romlis zoma 

moiZebneba tolobidan 

5,0
dd iKQ  ,                                (8.4) 

id – sadrenaJo milis qanobi. 

Kd – sadrenaJo milis xarjis maxasiaTebeli m3/wm, iangariSeba 

formuliT 

382 dHK Dd  , 

d – milis diametri, m. 
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nax. 8.11. damWeri drenaJi: 
a – Wrilis ferdobze drenaJis ganlagebis saerTo sqema; 

b – drenaJis konstruqciis detalebi: 
      1 – beltebi; 2 – datkepnili Tixnari; 3 – beltebis ori fena an  
      grunti damuSavebuli bitumiT; 4 – qviSa; 5 – wyalSemcveli fena;  
      6 – depresiis mrudi;  7 – wyalgaumtari fena; 8 – wvrili RorRi  
      da xreSi; 9 – msxvili RorRi da xreSi; 10 – gruntSi Catkepnili  
          RorRi; 11 – sadrenaJo mili; 12 – mozelili Tixis ekrani 

 

wylis dinebis siCqare milSi ar unda iyos Zalian didi, magram arc 

imdenad mcire, raTa ar moxdes dalamva. rekomendebulia, rom faqtiuri 

siCqare ar iyos 0,6 m/wm naklebi da aRematebodes drenaJis mfiltrav 

minayarisaTvis dasaSveb siCqares. 

dinebis siCqare mrgval sadrenaJo milSi SeiZleba naangariSebi 

iqnas Semdegi formuliT 

21
ddd iWV  ,                             (8.5) 

 Wd – milis Cqarosnuli maxasiaTebelia da udris 30,4 32d  rodesac 

gza Sendeba iseT adgilebSi sadac gruntis wylebis dgoma maRalia, 

30 70 

5
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SeiZleba yrilis warba amoiwios imdenad maRla, rom gruntis wylebis 

daweva aRar iyos saWiro, magram aris SemTxvevebi rodesac yrilis warbas 

mdgomareoba winaswar mocemulia da misi Secvla SeuZlebelia. am  

SemTxvevaSi erTaderTi gamosavalia gruntis wylebis donis daweva. 

amisaTvis drenaJi unda moewyos iseT siRrmeze, romelic uzrunvelyofs 

gruntis wylebis donis dawevas mocemul donemde. im SemTxvevSi Tu 

drenireba xdeba wyalmedeg gruntebze SeiZleba ikmaros mxolod zeda 

drenaJis mowyobam, romlis angariSi mTlianad Seesabameba zemoT 

moyvanils (nax. 8.12). drenaJis iqiT sivrce TandaTan daSreba. aseT 

drenaJs ewodeba srulyofili. rodesac wyalmedegi gruntebi mdebareobs 

Rrmad, ewyoba ori drenaJi simetriulad ganlagebuli gzis orive 

mxridan da toveben maT dakidebuls. arasrulyofili (nax. 8.12). drenaJis 

Cawyobis saWiro siRrmis dasadgenad aigeba gruntis wylebis depresiis 

mrudeebi, iangariSeba wylis modena drenaJTan da maTi qveviT (moyvanili 

angariSis analogiurad) TiToeuli drenaJi daaSrobs garkveul sivrces, 

romlis zRvruli sigane gadazomili drenaJis cal mxares aris drenaJis 

moqmedebis radiusi 

tg

H
R  .                               (8.6) 

nax. 8.12. daxuruli drenaJi: 

a – srulyofili; b – arasrulyofili. 

 

tg _ depresiis mrudis Semkvreli qordis daxris kuTxis tangesia da 

damokidebulia wyalmatarebeli fenis gruntis Tvisebebze. depresiis 

mrudis forma warmoadgens meore xarisxis parabolas (nax. 8.13) 

gaangariSebuls nakadis gaswvriv siRrmis cvalebadobis gantolebiT 

RxHh  1 .                            (8.7) 

gwh gwh 
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rodesac x = 0  anu udidesi moSorebiT drenidan h =H da wylis 

daweva ar aris.  

 

 

 

 

 

 

 

 

nax. 8.13. kiuvetis qveda drenaJis saangariSo sqema. 

 
rodesac x = R 0h  da depresiis mrudi daiwevs H-is sididiT. Tu 

viciT manZili ori drenaJs Soris `L” miviRebT gzis SuaSi wylis donis 

dawevis saangariSo gantolebas.  













R

L
HhHS

2
1 .                           (8.8) 

gruntSi, romlebSic daiweva gruntis wylebis done, dadgindeba 

filtraciis koeficieti gruntis savele nimuSebis uSualo gamocdiT, 

romlebic aiReba struqturis dauSlelad. 

SesaZlebelia agreTve filtraciis koeficietis dadgena “sasinji 

amotumbvisa da daWirxnis“ meTodiT savele pirobebSi. saorientacio 

angariSebisaTvis SeiZleba visargeblod cxrili 8.5 monacemebiT  

cxrili 8.5 

gruntebi  KK, m/w  tg, ‰ gruntebi K, m/w  tg, ‰  

msxvili da 

xreSovani qviSebi  

10-2 1,5-3 Tixnarebi 

Tixebi 

10-5-10-7 25-50 

wvrili qviSebi  10-2-10-3 3-10 mZime 

Tixebi 

10-7 50-80 

qviSnarebi  10-4-10-5 10,25 10-7 80-100 

 torfebi  10-3-10-4 10-70 

 

 

 

 

 

gwh 

S
 

H
 

R 

L/2 

 
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Tavi 9. mcire xidebis da milebis hidravliuri angariSi 

9.1. saerTo monacemebi 

 
mcire wyalgamtari nagebobebi ewyoba im adgilebSi sadac 

saavtomobilo gza hkveTs xevebs, Releebs, nakadulebs. wyalgamtari 

nagebobebis raodenoba damokidebulia klimatur pirobebze da reliefze, 

xolo maTi Rirebuleba Seadgens saavtomobilo gzis saerTo 

Rirebulebis 10-20%. wyalgamtari nagebobebis ZiriTad saxeebs miekuTvneba 

mcire xidebi da milebi. naklebad gavrcelebulia nagebobebi, romlebic 

atareben wyals miwis vakisis tanSi an zedapirze gadatarebiT, maT 

miekuTvneba mJonavi yrilebi da Rarebi. 

mJonavi wyalgamtari nagebobebi warmoadgenen yrils agebuls 

msxvili qvisagan, sadac Jonavs wyali. maT iyeneben mxolod rogorc 

droebiTi nagebobas meorexarisxovan gzebze. wyalgamtarma nagebobebma 

unda uzrunvelyon wylis gatareba gzisa da sagzao nagebobebis 

dauzianeblad. wyalgamtari nagebobebis umetes nawils saavtomobilo 

gzebze warmoadgens wyalgamtari milebi. gzis daproeqtebisas unda 

vecadoT, rom sadac SesaZlebelia mcire xidis magier mili davniSnoT. 

milebi ar moqmedeben avtomobilebis moZraobis reJimze vinaidan maTi 

ganlageba SesaZlebelia gegmisa da profilis nebismier Sexamebaze. 

milebi ar zRudaven saval nawils da gverdulebs, ar moiTxoven sagzao 

saamosis tipis Secvlas.  

xelovnur nagebobaTa raodenoba gzis erTeul sigrZeze 

damokidebulia ZiriTadad garemos reliefze (cxr. 9.1). 

cxrili 9.1 
 

gzis mSeneblobis 
raioni  

nagebobaTa 
saSualo 

raodenoba, 1 km-ze 

 
gzis mSeneblobis 

raioni  

nagebobaTa 
saSualo 

raodenoba, 1 km-ze 
udabnoebi da 
naxevarudabnoebi  

0,3 daserili reliefi  1,0-1,5 

Waobebi  1,0 mTiani raionebi  1,5-2,0 
dablobebi  0,5-1,0 xelovnuri rwyvis 

raionebi  
3,0 

saSualo borcviani 
reliefi  

0,7-1,2 maRalmTiani, 
danawevrebuli 

reliefi  

5,0 

 
xidebis mowyoba ufro maRal moTxovnebs uyenebs gzis grZiv 

profils. xidebis ganlageba vertikalur an horizontalur mrudeebze, 
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did grZiv qanobebze arTulebs maT konstruqcias rac mxolod maRali 

kategoriis gzebzea dasaSvebi. 

sagzao mSeneblobaSi farTod iyo gavrcelebuli standartuli 

tipis rkinabetonis xidebi da milebi anakrebi elementebisagan. bolo 

xanebSi maRali kategoriis gzebze aqtiurad daiwyes monoliTuri 

rkinabetonis xidebisa da sxva xelovnuri nagebobebis gamoyeneba. aSS da 

evropaSi adgilobrivi mniSvnelobis gzebze xSirad iyeneben milebs 

awyobils moTuTiebuli foladis furclebisagan. 

nagebobebis gamtarunarianobis gasadideblad yrilis simaRlis 

gazrdis gareSe, awyoben mraval xvretian milebs, magram rodesac milTa 

raodenoba aRemateba 4-s isini eqspluataciis TvalsazrisiT araxelsayreli 

xdeba da am SemTxvevaSi SeirCeva mcire xidi an oTxkuTxa kveTis mili. 

wylis saangariSo moculobis gatarebisas, milebi rogorc wesi 

unda muSaobdes udawneo reJimze. milebis muSaoba naxevraddawneviT an 

dawneviT reJimze rogorc gamonaklisi daiSveba dablob reliefSi 

gamaval saavtomobilo gzebze da qalaqis quCebSi. udawneo reJimiT 

muSaobisas milis Sida zedapiris umaRlesi wertilis amaRleba wylis 

donidan unda Seadgendes: mrgval da TaRovan milebSi simaRliT 3,0m-de 

aranaklebi milis simaRlis 1/4 -sa sinaTleSi, xolo rodesac simaRle  

3m-s aRemateba _ aranaklebi 0,75m-sa. marTkuTxa milebSi simaRliT 3 m-de – 

aranakleb milis simaRlis 1/6-sa, xolo 3 m-ze meti aranaklebi 0,5 m-sa. 

saavtomobilo da saqalaqo gzebze gamoiyeneba milebi xvretiT 

aranaklebi 0,75 m. eqspluataciis gadaadgilebis mizniT rekomendebulia, 

rodesac milis sigrZe ar aRemateba 20 m-s davniSnoT misi xvreti ara 

naklebi 1,0 m-s xolo meti sigrZiT SemTxvevaSi aranaklebi 1,25 m-sa. 

 
9.2. nawvimari wylebis moculobis da xarjis 

dadgena mcire wyalSemkreb auzebze 
 

mcire wyalSemkrebi auzebidan Camodenili wylis raodenobis 

Teoriuli gaangariSeba Seiswavleba hidrologiis kursSi. angariSebSi 

daiSveba zogierTi pirobiToba da cdomilebebi. metad Znelia 

gaviTvaliswinoT rodis mowvims, rogori iqneba Tovlis dnoba da 

niadagSi wylis Sewova. amitom mcire auzebidan Camonadeni wylis xarjebi 

da moculobebi iangariSeba yvela wyalSemkrebisaTvis erTnairi sqemiT, 
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Camonadenis meteorologiuri faqtorebis standartuli SefasebiT 

garkveul geografiul raionebSi. Camonadenis saangariSo normebs 

vamowmebT Camonadenis danakvirveb sidideebTan SedarebiT. rogorc wesi, 

aseTi danakvirebi sidideebi cotaa, amasTan erTad Znelia maTi 

gadametebis albaTobis Sefaseba. 

Tvlian, rom Camonadenis gadametebis albaToba tolia misi 

Semqmneli faqtorebis gadametebis albaTobisa. xangrZlivi dakvirvebebis 

SedegebiT vafasebT iSviaTi didi intensiobis wvimebs da Zlieri 

Tovldnobis albaTobas. maT safuZvlzed vadgenT Camonadenis ufro 

saimedo regionalur (raionuli) normebs. 

rodesac ar aris regionaluri normebis Sesadgenad sakmarisi 

monacemebi SeiZleba sargebloba analogiuri bunebrivi pirobebis mqone 

mezobeli qveynebis normebiT. Cveulebriv Tovlisagan mdnari wylebis 

Camonadenis dasadgenad iyeneben saerTo normebs. nawvimaris wlebis 

Camonadens ki angariSoben uwyebrivi normebiT. 

nawvimari wylebi moedineba nagebobebTan TiTqmis samkuTxa 

hidrografiT. maqsimaluri xarjis dakvirveba xdeba Zalian mokle xans 

mas adgenen formuliT (9.1), amitom saanagariSo xarji nagebobaSi 

naklebia vidre monadenis maqsimaluri moculoba. es gamowveulia 

Camonadenis moculobis nawilis auzis zedapiris dasvelebis, gruntSi 

CaJonvis da nagebobis win wylis Setborebisagan. 

bevr qveyanaSi hidrologiur angariSebi warmoebs „saangariSo 

hidrologiuri maxasiaTeblebis zRvruli intensivobebiT gansazRvris 

meTodiT“. mcire wyalgamtari nagebobebis proeqtirebisaTvis sxvadasxva 

qveynebi satransporto mSeneblobSi iyeneben gansxvavebul meTodebs, 

magram zemoxsenebuli meTodi gamoirCeva bunebrivi pirobebisa da 

Camonadenis parametrebis urTierkavSiris TvalsaCinoebiT. 

am meTodiT angariSis safuZvelia Camonadenis saerTo formula 

  FaQ saang7,16 ,                       (9.1) 

saanga niaRvris saangariSo intensivoba igive gadametebis albaTobiT 

rac saZebni xarji, mm/wT. damokidebelia wvimis xangrZlivobaze. 

F – wyalSekrebis farTi, km2, ganisazRvreba rukiT; 
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 _ Camonadenis koeficienti, damokidebulia gruntis saxeobaze. igi 

wyalsakrebis zedapirze ganisazRvreba dakvirvebaTa monacemebiT (cxr. 

9.2); 

 _ Camonadenis koeficienti, iTvaliswinebs Camonadenis danakargebs, 

miT mets, rac metia wyalSemkrebi. daproeqtebis xangrZlivi praqtika 

gviCvenebs, rom 100 km2-mde farTebisaTvis reduqciis koeficenti SeiZleba 

gamoTvlili iqnas formuliT 

F10:1 .                             (9.2) 

amave dros rodesac F 0,1 km2   =1. 

wvimis intensiurobis a-s kavSiri mis xangrZlivobasTan (wT) 

gamoixateba Semdegi saxiT  

3/2t

K
a  ,                                 (9.3) 

K – klimaturi koeficientia. 

SeviyvanT ra angariSSi erTi saaTis xangrZlivobis wvimis 

intensivobas miviRebT  

sTa
t

a
3/2

3/260
 ,                             (9.4) 

sadac sTa saaTis xangrZlviobis wvimis saSualo inetnsivobT mm/wT. 

wyalSemkrebi auzis geometriuli elementebi mocemulia nax. 9.1. 

cxrili 9.2 

№ zedapiris saxeoba  
koeficienti wyalsakrebebisaTvis, 

farTobiT km2 
0-1 1-10 10-100 

I asfalti, betoni, klde bzarebis 

gareSe  

1,0 1,0 1,0 

II msuqani Tixa, takirebi  0,70-0,95 0,65-0,95 0,65-0,9 

III Tixnarebi, eweri niadagebi, tundrisa 

da Waobis niadagebi  

0,60-0,90 0,55-0,80 0,50-0,75 

IV Savmiwiani, wablisferi niadagebi, 

liosebi, karbinatuli niadagebi  

0,55-0,75 0,45-0,70 0,35-0,65 

V qviSnarebi, tramalis niadagebi  0,3-0,55 0,2-0,5 0,20-0,45 

VI qviSovani, xreSovani, fxvieri qviani 

niadagebi  

0,20 0,15 0,10 

 

zRvruli intensiurobis principi mdebareobs imaSi, rom saangariSo 

wvimis yvelaze saxifaTo xangrZlivobad miiReba yvelaze metad 

moSorebuli wertilidan gzamde wylis Cadinebis dro (nax. 9.1)  
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V

L
t saan ,            (9.5) 

L-auzis sigrZe, km, V – Cadinebis 

siCqare, km/wT. 

Sesabamisad 

 sTsTsaan aKa
L

V
a t 










3/2
60

.      (9.6) 

frCxilebSi moTavsebuli gamosaxuleba 

warmoadgens saaTuri xangrZlivobis niaRvris 

intensivobidan saangriSoze gadasvlis 

koeficients. niaRvris saaTuri intensiobebi mocemulia cxrilSi 9.3 (nax. 

9.3). 

cxrili da ruka damuSavebulia didi praqtikis mqone saproeqto 

organizaciebisagan miRebuli monacemebiT. 

cxrili 9.3 

raionebi  
saaTuri xangrZlivobis niaRvris intensiuroba, mm/wuT. gadaWarbebis 

albaTobis % mniSvnelobisas  
10 5 4 3 2 1 0,3 0,1 

1 0,27 0,27 0,29 0,32 0,34 0,40 0,49 0,57 

2 0,29 0,36 0,39 0,42 0,45 0,50 0,61 0,75 

3 0,29 0,41 0,47 0,52 0,58 0,70 0,95 1,15 

4 0,45 0,59 0,64 0,69 0,74 0,90 0,14 1,32 

5 0,46 0,62 0,69 0,75 0,82 0,97 1,26 1,48 

6 0,49 0,65 0,73 0,81 0,89 1,01 1,46 1,79 

7 0,54 0,74 0,82 0,89 0,97 1,15 1,50 1,77 

8 0,79 0,98 1,07 1,15 1,24 1,41 1,78 2,07 

9 0,81 1,02 1,11 1,20 1,28 1,48 1,83 2,14 

10 0,82 1,11 1,23 1,35 1,46 1,74 2,25 2,65 

 

nakadis Cadinebis siCqare SeiZleba dadgenili iqnas cnobili rusi 

mecnieris d. sokolovskis meTodiT. man gviCvena, rom siCqaris 

ganmsazRvreli mTavari faqtori aris auzis qanobi i misi monacemebiT 

Cveulebrivi balaxiani zedapirebisaTvis siCqare tolia (nax. 9.3) 

25,05,3 iV   m/wm,   an  25,02,0 iV    km/wT.           (9.8) 

gluvi zedapirebisaTvis (sagzao samosebi, moasfaltebul ezoTa 

teritoriebi qalaqebSi da a.S.) 

25,010 iV    m/wm    an   25,06,0 iV     km/wT.      (9.9) 

nax. 9.1. auzis geometriuli 
elementebi 

F I 

L 
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nax. 9.2. a) ruseTisa da Sua aziis respublikebis niaRvarTa 
raionebis sqema 

 

gardamavali koeficienti Kt mniSvnelobaTa cxrili (cxr. 9.4) 

Sedgenilia auzebis balaxiani zedapirebisaTvis. 

3/2
60











L

V
Kt . 

Tu wvimis xangrZlivoba 5 wuTia da naklebi, koeficienti Kt aRwevs 

zRvrul mniSvnelobas Kt = 5,24. amas Seesabameba sruli Camonadeni, anu 

wylis xangrZlivi modena mudmivi xarjiT Qmd. 

gluvi zedapiriani auzebisaTvis Kt-s cxrilis mniSvnelobebi aiReba 

ormagad, magram ar unda aRematos 5,24 rac Seesabameba srul Camonadens. 

amgvarad, nawvimaris Camonadenis xarjis saangariSo formula, (9.6) 

da (9.1) gantolebebis gaTvaliswinebiT miiRebs saxes 

KKsaaT FKaQ t7,16 .                           (9.9) 

sruli Camonadenis xarjis formula rodesac Kt =5,24 da  = 1 

Semdegia  

FaQ sTmd 5,87 .                             (9.10) 

moskovi 

sank-peterburgi 
arxangelski 
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nax. 9.3. nakadis Camodinebis siCqaris damokidebuleba 

auzis qanobze: 

                1 – wyalSemkrebis zedapiri balaxiania; 

                2 – gluvi, magari zedapiri. 

. 

     cxrili 9.4 

km  
Kt mniSvnelobebi auzis qanobis mixedviT 

0,0001 0,001 0,01 0,1 0,2 0,3 0,5 0,7 

0,15 4,21 sruli Camonadeni                          5.24 

0,30 2,57 3,86       

0,50 1,84 2,76 3,93      

0,75 1,41 2,08 2,97 4,50 5,05    

1,00 1,16 1,71 2,53 3,74 4,18 4,50 4,90 5,18 

1,25 1,00 1,49 2,20 3,24 3,60 3,90 4,23 4,46 

1,50 0,88 1,30 1,93 2,82 3,15 3,40 3,70 3,90 

1,75 0,80 1,18 1,75 2,58 2,84 3,96 3,33 3,52 

2,00 0,73 1,07 1,59 2,35 2,64 2,85 3,09 3,27 

2,5 0,63 0,92 1,37 2,02 2,26 2,44 2,65 2,80 

3,0 0,56 0,82 1,21 1,79 2,0 2,16 2,34 2,49 

3,5 0,50 0,74 1,10 1,62 1,81 1,95 2,12 2,31 

4,0 0,46 0,68 1,0 1,48 1,65 1,78 1,94 2,11 

4,5 0,42 0,62 0,93 1,37 1,53 1,65 1,78 1,95 

5,0 0,40 0,58 0,86 1,27 1,42 1,54 1,67 1,82 

6,0 0,35 0,52 0,76 1,13 1,26 1,36 1,48 1,61 

6,5 0,33 0,49 0,73 1,07 1,20 1,29 1,40 1,53 

7,0 0,32 0,47 0,69 1,02 1,14 1,23 1,33 1,45 

8,0 0,29 0,43 0,63 0,93 1,04 1,12 1,22 1,33 

9,0 0,27 0,39 0,58 0,86 0,96 1,04 1,13 1,23 

10,0 0,25 0,37 0,54 0,80 0,90 0,97 1,05 1,14 

11,0 0,23 0,34 0,51 0,75 0,84 0,91 0,98 1,07 

12 0,22 0,32 0,48 0,71 0,78 0,86 0,93 0,93 

13 0,21 0,31 0,46 0,67 0,75 0,81 0,88 0,96 

14 0,20 0,29 0,43 0,64 0,72 0,79 0,84 0,91 

15 0,19 0,28 0,41 0,61 0,68 0,74 0,80 0,87 

20 0,16 0,23 0,34 0,50 0,56 0,61 0,66 0,72 

 

0,1 
0,01 0,001 

10 

0,1  0,00001 0,0001 1,0 

2 

1 

1  
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nawvimaris Camonadenis moculoba iangariSeba rogorc Camonadenis 

Sris h namravli wyalsakrebis farTze F. 

Sris sisqea 


V

L
aKtah t sTsaangsaang  .                      (9.11) 

Sesabamisad Camonadenis moculoba (m3) 

  
tK

F
aW sT60000 .            (9.12) 

mcire wyalgamtari nagebobebi iangariSeba, rogorc wesi, saangariSo 

wvimis xarjis mxolod nawilis gatarebaze. sruli niaRvruli xarjis 

gatarebaze iangariSeba mxolod sruli Camonadenis SemTxvevaSi (ix. cx. 

9.4), rodesac gardamavali koeficienti Kt aRwevs maaqsimalur 

mniSvnelobas 5,24. 

       

9.3. milebis xvretis angariSi 
 

milis win Setborvis siRrmisa da saTaves nagebobis tipis mixedviT 

arsebobs milebSi wylis gadinebis Semdegi reJimebi: 

udawneo reJimi, rodesac Setborva milis simaRleze naklebia 

SesasvlelTan an aRemateba mas ara umetes 20% da milis mTel sigrZeze 

wylis nakads Tavisufali zedapiri aqvs (nax. 9.4, a). 

naxevrad dawneviTi reJimi _ Seiqmneba Cveulebrivi tipis saTaveebTan 

im SemTxvevaSi, rodesac Setborva aRemateba milis simaRles SesavalTan 

20%-ze metad; SesasvlelSi mili muSaobs mTliani kveTiT, xolo mTel 

danarCen sigrZeze nakads aqvs Tavisufali zedapiri (nax. 9.4, b). 

dawneviTi reJimi _ iqmneba specialur garsdenis formis mqone 

saTaveebTan rodesac milis zeda nawili SesavalSi itboreba 20%-ze 

metad (nax. 9.4, g) milis sigrZis met nawilze muSaobs mTeli kveTiT da 

mxolod gamosavalTan nakadi SeiZleba mowydes milis zedapirs (Wers). 

rodesac milis SesavalTan Setborva mniSvnelovnad aRemateba mis 

simaRles dawneviTi reJimi SeiZleba periodulad Seiqmnas normaluri 

tipis saTaveebTanac, magram haeris garRvevis Sedegad Sesaval saTavesTan 

Seqmnil Zabrulidan wylis gadineba xSirad gadadis naxevrad dawneviT 

reJimze (nax. 9.4). 
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nax. 9.4. milebis muSaobis reJimebi:  

a - udawnevo; b - naxevraddawevi; g – dawneviTi 

 

vinaidan nagebobasTan modenili wylis raodenobis gansazRvra 

maRali sizustiT ar xdeba nagebobis xvretis angariSebSi SeiZleba 

gamoyenebuli iqnas gamartivebuli meTodebi. 

qvemoT moyvanilia milis gamtarunarianobis miaxloebiTi 

saangariSo formulebi, romlebic Seesabameba milSi wylis dinebis sam 

reJims: 

a) udawneo reJimi 

)(2 ghHgQ  mug  ,                        (9.13) 

gQ nagebobaSi gamvleli wylis xarji; 

m milSi SekumSuli kveTis farTi, iangariSeba rodesac siRrme 

hS=0,5H. 

 u siCqaris koeficienti, udawneo reJimisaTvis. 

vinaidan siRrme SekumSul kveTSi kritikulze naklebia da 

miaxloebiT udris hm=0,9hkr SeiZleba CavweroT  

9,0:krS VV  ,  gVh :9,0 2
krS 0,73

g

V 2
S . 

damokidebuleba siRrmeebs H-sa da hS-s Soris, gamoisaxeba formuliT 

2

2

2 ae

S
m g

V
hH  .                                (9.14) 

H
 

H
 

H
 

h
S
 
=

 h
m 

h
S
 
 

h
S
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Cveulebriv mniSvnelobisaTvis e=0.82_0,85 

miviRebT (yvela saTaveebisaTvis garda garsdenis formisa, romelic 

uzrunvelyofs dinebas dawneviTi reJimiT) 

S

ae

S hhH 2)
9,02

1
1(

23






,                        (9.15) 

HHSg gH Q ,                             (9.16) 

sworkuTxa kveTebisaTvis  =0,5bH 

 2/32/3g5,0 MbHbHQ  Hug                         (9.17) 

an    

2/335,1 HbQ g .                           (9.18) 

rac Seesabameba wyalgadasaSvebis xarjis koeficients m=30. mrgval 

ganiv kveTebisaTvis farTi S SeiZleba gamoTvlilil iqnas grafikis 

saSualebiT (nax. 9.5) sadac mocemulia sidideebi 

):(: 2 dhgfd S   da  ):(: dhgfdR   

b) naxevraddawneviTi reJimi 

)(2 hgHgQ  mng  ,                         (9.19) 

sadac hS=0,6hm milSi wylis Sesvlis simaRle. 

 

 

 

 

 

 

 

 
 

nax. 9.5. mrgvali milebis saangariSo damxmare grafikebi 

 

Cveulebriv mniSvnelobebisaTvis n=0,85 da =0,6 

)(25,0 mmg hHgQ                            (9.20) 

m – Sesasvlelis kveTis mTliani farTi, advilad iangariSeba 

sworkuTxa da mrgval kveTebisaTvis. 

0,5 

 

0,4 

h/d 

0 0,2 0,6 
2d


; 

R 

d

R
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g) dawneviTi reJimi. 

      )()[(2 iihHgQ   00dg .                (9.21) 

0 da h0 – kveTis farTi da simaRle milis ZiriTad sigrZeze; d 

siCqaris koeficienti dawneviani reJimisTvis d=0,95 (garsdenis formis 

saTavesaTvis). 

i – milis qanobi; i�_ xaxunis qanobi. 

imisaTvis, rom Camoyalibdes naxevraddawneviTi an dawneviTi reJimi, 

milis qanobi i unda iyos garkveul fardobaSi xaxunis qanobTan, 

amisaTvis xarji gavlisas mTlianad unda avsebdes milis ganiv kveTs, 

magram ar aRematebodes atmosferul wnevas zeda nawilSi. 

naxevraddawneviTi reJimi da atmosferuli wneva SekumSuli kveTSi 

SesasvlelTan Camoyalibdeba rodesac milSi Sesasvleli Setborilia da 

milis qanobi i>i sadac 
2
0

2
0

K

Q
i   mTlianad Sevsebuli. milis xarjis 

maxasiaTebeli RcK 0  iangariSeba misi moxazulobis mixedviT; mrgval 

milebisaTvis 3/8
0 24dK   es Semowmeba ganivi kveTis Seuvseblobaze 

aucilebelia udawneo milebisaTvis (Seutboravi SesasvleliT), romelTa 

sigrZe gacilebiT metia maT simaRleze.  

dawneviTi reJimi da milis muSaoba mTeli kveTiT mTel sigrZeze 

rodesac ar itboreba gamosavali, garantirebuli rodesac ii   amave 

dros  ii � wylis siRrme dawneviTi milis win tolia, rogorc es 

gamomdinareobs formula (9.21)-dan. 

)(
2g

m2
d

g
i-i

2
0

2

0 


Q
hH , 

sadac ℓg – milis sigrZea. 

rodesac i=i xdeba dawneviTi reJimebis naxevraddamweviTi gadasvla. 

rodesac i>i dawneviTi reJimi wydeba wylis siRrme milis win am 

SemTxvevaSi iangariSeba formuliT (9.19).  

sxvadasxva reJimiT gamomuSave milis gamtarunarianobis saangariSo 

formulebis safuZvelze adgenen tipobrivi milebis gamtarunarianobis 

saangariSo cxrilebs an grafikebs (milebi Sendeba mxolod tipobrivebi). 

aseTi  cxrilebi   moyvanilia  tipobriv  proeqtebSi.   maT Soris egreT- 
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nax. 9.6. tipiuri unificirebuli milebis gamtarunarianobis grafikebi: 
a – mrgvali milebisaTvis; b – sworkuTxa milebisaTvis, cifrebi  

mrudebze - milis xvretebi, m 

 

wodebul unificirebul milebisaTvis (nax. 9.6), romlebmac farTo 

gamoyeneba hpova mSeneblobaSi. 

 

9.4. wylis akumulaciis gaTvaliswineba mcire 
wyalgamtar nagebobebis win 

 

milebis xvretis daniSvnisas gaTvaliswinebuli unda iqnas 

niaRvruli wylebis akumulacia nagebobis win amave dros winaswar ar 

SeiZleba dasaxelebul iqnas saangariSo xarjis Semcirebis done, 

vinaidan wylis siRrme nagebobis win (tboris siRrme) ar aris cnobili. 

es arTulebs angariSs da gvaiZulebs CavataroT is Tanmimdevruli 

miaxloebis gziT, an grafikul-analizuri xerxiT romelic moyvanilia 

qvemod. 

mcire xelovnuli nagebobebi TiTqmis yovelTvis didad 

amWidroveben nakads da cvlian misi Tavisufali gadinebis reJims. 

wylis nawilis nagebobis win droebiTi dagrovebis Sedegad modenis 

hidrografi transformirdeba droSi metad gaWimuli gadagdebis 

hidrografSi, ris Sedegadac mcirdeba niaRvruli wylebis gadasagdebi 

saangariSo xarji nagebobaSi Qg auzTan wamSi udides modenasTan 

SedarebiT Qwv (nax. 9.7, a). dagrovili wylis moculoba Wtb Camonadenis 

saerTo moculobisas damokidebulia modenis hidrografze, nagebobis 

xvretze da im ubnis reliefze, romlis farglebSic iqmneba droebiTi 

wyalsatevi. 

4 8 16 6 24 12 0 4 20 8 10 

1,2 

2 2 

2,0 

0,4 

0 

1,2 

0,4 
Q, Q, 

H, m H, m 
3,6 

2,8 

2,0 

bh 
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nagebobis xvretSi wylis xarjs ganapirobebs SesaSveb Rarze wylis 

tboris simaRle. viwro, mkafiod gamoxatul didi qanobis mqone xevebSi  

wyaldidobis drosac ki, rogorc wesi tbori aRwvs zomebs, romlis 

dros xvretSi wylis xarji udidesi wamuri modenis tolia. nagebobis 

win dagrovili wylis moculoba modenili wylis mTlian moculobasTan 

SedarebiT umniSvneloa da praqtikulad ar moqmedebs nagebobaSi xarjis 

sidideze. aseT SemTxvevebSi nagebobis xvretis dadgenisas saangariSo 

xarjad SeiZleba miRebuli iqnas mocemuli gadametebis albaTobis 

udidesi xarji. aseve akumulaciis gaTvaliswinebis gareSe unda iqnas 

gaangariSebuli mcire nagebobebi Tovlis dnobiT gamowveul 

wyalmovardnebze, romlebic yovelTvis gaWimulia droSi. (nax. 9.7. b). 

 

 

 

 

 

 

 

 

nax. 9.7. wylis midinebis hidrografis gardaqmna nagebobasTan.  
gadasagdebi xarjebis hidrografad.  

a – niaRvris Camonadeni; b – mdnari wylebis Camonadeni. 

 

SedarebiT naklebad daxril, gaSlil da sustad gamoxatul 

xevebSi, nagebobis win tboris Seqmna iwvevs mniSvnelovan farTze ubnebis 

Setborvas da gzis vakisis win didi moculobis niaRvruli wylebis 

dagrovebas. es niaRvruli wylebi Seadgenen wyaldidobis saerTo 

moculobis mniSvnelovan nawils. wylis done nagebobis win nela 

matulobs da Cveulebriv ver aRwevs im sidides, romelic uzrunvelyofs 

gadagdebisa da udidesi wamuri modenis tolobas. wylis xarji nagebobis 

xvretSi xSirad bevrad naklebia auzis saangariSo xarjze. aseT 

SemTxvevaSi wylis akumulacia gaTvaliswinebuli unda iqnas nagebobis 

xvretis sididis dadgenisas nawvimis Camonadenis gasatareblad. 

naTqvamidan gamomdinareobs, rom akumulaciis angariSis gareSe 

SeuZlebelia davadginoT Camonadenis romeli saxeobaa metad saSiSi 

Q 

t 

Q 

t 

Wtb Wtb 

Qwv 

Qg 

Qg 
Qmd 
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nagebobisTvis, miuxedavad imisa, rom mdnari wylebis udidesi modena 

naklebia vidre nawvimaris, anu Qmd<Qw saSiSi SeiZleba aRmoCndes mdnari, 

wylebis Camonadeni Qmd>Qg<Qw amasTan dakavSirebiT sxvadasxva warmoSobis 

maqsimaluri xarjebis dadgenis Semdeg saWiroa nagebobis xvreti 

viangariSoT mdnari wylebis gatarebaze, rodesac Qg=Qmd da niaRvruli 

wylebis gatarebaze akumulaciis gaTvaliswinebiT, anu rodesac Qg<Qwv 

ori xvretidan udidesi miRebuli unda iqnas Semdgomi proeqtirebisaTvis. 

modenis hidrografis farTis nawili, romelic ganlagebulia 

gadasagdebi xarjebis gamomsaxveli mrudis zeviT (nax. 9.7, a), warmoadgens 

nagebobis win dagrovili wylis moculobas. dagrovebis moculobis da 

auzidan jamuri modenis fardoba gansazRvravs wyaldidobis 

transformaciis dones da SeiZleba gamoyenebuli iqnas rogorc 

wyalSemkrebis sarezervo moculobis maregulirebeli SesaZleblobis 

maCvenebeli nagebobis win. 

damokidebuleba Wtb=f(H) SeiZleba gamosaxuli iqnas mrudiT, 

romelic aigeba nagebobis wina ubnis horizontalebTan gegmaze. Tu 

miviRebT, rom auzis ferdebs gaaCnia erTi saxeobis qanobebi da SeiZleba 

warmodgenili iqnas ori sibrtyis saxiT, romlebic ikeTeba xevis xazze, 

es damokidebuleba SeiZleba gamosaxuli iqnas analizurad (nax. 9.8). 

3321

6
aHH

i

mm
W 


tb ,                       (9.22) 

sadac i, m1, m2 – xevis saSualo qanobi da ferdobis saSualo daxrilobaa. 

davuSvebT ra modenisa da gadasagdebi xarjebisaTvis hidrografis 

samkuTxa formas, miviRebT (ix. nax. 9.7). 


















 311 H

W

a
Q

W

W
QQ wv

tb

wvg .                    (9.23) 

xarjebis cxrilebis gamoyenebis SemTxvevaSi akumulaciis 

gaTvaliswineba SeiZleba mxolod SerCeviT. 

Tu gamoviyenebT grafikebs angariSi SeiZleba Sesruldes 

grafikul-analizuri xerxiT, rac gamoixateba imaSi, rom grafiki (ix. nax. 

9.6) gadakeTdeba koordinatTa axal sistemaSi (Qg da H3), romelzec 

gantoleba (9.23) gamosaxulia swori xaziT (nax. 9.9).  

akumulaciis sworis asagebad sakmarisia SevaerToT wertilebi 

koordinatebiT Owv(Qg RerZze) da W:a (H3 RerZze) akumulaciis sworis 
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gadakveTebi milebis gamtarunarianobis mrudebTan uSualod iZleva 

saWiro pasuxebs. gadakveTis yovel wertils Seesabameba gadasagdebi 

xarji Qg da natboris garkveuli sidide H3. 

 

 

 

 

 

 

 

 

 

nax. 9.8. tboris moculobis dasadgeni sqema 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 9.9. milebis xvretis saangariSo sqema akumulaciis  
gaTvaliswinebiT 

 

Camonadenis moculobebis balansisa da droTa intervalebis 

mixedviT modenisa da gadagdebis hidrografebis agebisas miiReba ufro 

zusti amoxsna vidre iZleva gantoleba (9.23) Catarebuli angariSebis 

Sedegebi warmodgenilia cxrilSi 9.5. angariSi tardeba uSualod 

gantolebiT. 

  wbg QQ P   ,              (9.24) 

sadac P _ transformaciis koeficientia, magram gamosaxulia ufro 

rTuli funqciiT vidre formula (9.23). 

H
 

i 

Qwv Qg 

b1 

H3 

W
:a

 

b2 

b3 

b4 

b5 
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cxrili 9.5 

W

Wtb
 

P=Qg:Qwv 

W

Wtb
 

P=Qგ:Qწვ 

F10 km2 F>10km2 F10 km2 F>10km2 

0 1,0 1,0 0,50 0,30 0,35 

0,05 0,97 0,97 0,55 0,26 0,31 

0,10 0,90 0,90 0,60 0,23 0,27 

0,15 0,82 0,82 0,65 0,20 0,24 

0,20 0,73 0,73 0,70 0,17 0,21 

0,25 0,62 0,62 0,75 0,14 0,18 

0,30 0,53 0,55 0,80 0,12 0,15 

0,35 0,49 0,50 0,85 0,10 0,12 

0,40 0,45 0,45 0,90 0,08 0,09 

0,45 0,35 0,40 0,95 0,04 0,05 

 

cxrili 9.5 da formula 9.24-is gamoyeneba angariSebSi SesaZlebelia 

Semdegnairad: miiReba zRvruli Setboreba nagebobis win H Semdeg 

iangariSeba tboris moculoba Wtb viciT ra Camonadenis moculoba W – 

vipoviT cxrilSi 9.5. p sidides aseTi angariSi moxerxebulia xidebis 

xvretis dasadgenad. 

milebis xvretis angariSis SemTxvevaSi es mimdevroba Zneli 

gamosayenebelia vinaidan Tu ar viciT gadasagdebi xarji Qg wylis 

siRrmis H miReba SeuZlebelia. Catarebuli mravalricxovani angariSebis 

Sedegebze dayrdnobiT, SeiZleba dazustebuli iqnas akumulaciis 

gaTvaliswineba milis xvretis 

daniSvnisas. am angariSebma gviCvena, 

rom gadasagdebi xarjebis faqtiuri 

(mrudxazovani) moxazuloba sworxazo-

vanTan SedarebiT iZleva saangariSo 

xarjebis met Semcirebas. am pirobiT 

grafikze (nax. 9.10), swori  Secvlilia 

ori monakveTiT, romelTagan erTi 

moicavs gadasagdebi xarjebis daqvei-

Tebis mTel zonas. es daSvebulia 

xidebisa da milebis proeqtirebis 

teqnikuri pirobebiT romelic krZalavs 

nagebobaSi xarjis Semcirebas samje-

nax. 9.10. transformaciis 
koeficientis wrfeebi 

I, II, III – sxvadasxva avtorTa 
monacemebiT 

 0,33 

0,62 

I 

III 

1 

0 0,47 0,7 

Qg 

Qmax 

Wtb 

W 

1 

II 
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radze metad. 

ori swori monakveTi gamoisaxeba gantolebiT: 

P zonisaTvis 10,33 farglebSi 











W

W
QQ

7,0
1

tb

wvg ,                            (9.25) 

gamouyenebuli zonisaTvis P , 0,33 

  









W

W
QQ

tb

wvg 162,0 .                   (9.26) 

 

9.5. mcire xidebis xvretis angariSi da nagebobebis 
simaRlis dadgena 

 

mcire xidebis xvretis miaxloebiT angariSs (nax. 9.11) awarmoeben 

Tavisufali gamodinebis sqemiT, gamoiyeneba formula (9.18), romelsac 

eZleva sxva saxe 

     
2/335,1 H

Q
b b .                             (9.27) 

 

 
 
 
 
 
 
 
 

nax. 9.11. mcire xidis qveS wylis gadinebis sqema:  
a - Tavisufali gadineba; b - araTavisufali gadineba. 

Tu viciT, rom 
g

45,12
2
S

S

V
hH   miiReba angariSis Semdegi mimdevroba: 

kalapotis gamagrebis sasurveli tipis mixedviT, miiReba siCqare VS xidis 

qveS visargebloT cxrili 8.4. 

iangariSeba dawneva H 

iangariSeba tboris moculoba Wtb =aH3 

moiZebneba koeficienti �1, cxrili 9.5. 

yovelgvari TanmimdevrobiT miaxloebis gareSe da yrilis win 

wylis akumulaciis gaTvaliwinebiT  

h
b
  

h
S
 
 

h
k 
 

H
 H
 

h
b
  

h
 k
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1wvS QQ P   an  Sg QQ  . 

Tu miviRebT xidis tipobriv proeqts b xvretiT saWiroa 

gadaviangariSoT dawneva formuliT  

3/23/2

35,1 




























b

Q

bM

Q
H gg .                          (9.28) 

davsaxavT ra siCqares VS saWiroa viqonioT mxedvelobaSi, rom 

nakadSi es siCqare SeimCneva mxolod Zalian mcire manZilze siRrme hS 

zonaSi, rasTan dakavSirebiT cxrilSi moyvanili siCqareebis (ix. cxr. 8.4) 

SeiZleba gavzardoT 10%. 

wylis nakadis Zalian didi siRrmis SemTxvevaSi gamyvan kalapotSi 

xidis xvreti iangariSeba araTavisufali gadinebis sqemiT. rodesac 

naxtomi warmoqmnili SekumSul kveTSi, Setborili iqneba bunebrivi 

doniT, anu im pirobiT, rom bunebrivi siRrme  

Hhhh 73,045,13,1  SWS .                 (9.29) 

vinaidan WS hh 9,0  aq HS iangariSeba formuliT  

g

V
H

2
S45,1 .                                (9.30) 

araTavisufali gadinebis SemTxvevaSi xidis aucilebeli xvreti 

tolia  

Sb Vh

Q
b


 ,                                  (9.31) 

sadac hb bunebrivi siRrmea, romelic SeirCeva xarjisaTvis Q<Qwv 

Tanabari moZraobis gantolebiT xevis bunebrivi kveTisaTvis, cnobili 

xorklianobisa da qanobebisaTvis, iseve rogorc SeirCeva wylis siRrme 

arxSi. 

wyalsagdebi xarjis sidide Qg iangariSeba formula (9.25). tboris 

moculobis gaTvaliswinebiT nagebobis win mosalodneli wylis siRrme 

22
'

u

2
S

b g

V
hH  .                              (9.32) 

naxevraddawneviTi da dawneviTi reJimis milebTan yrilis niSnuli 

unda aRematebodes wylis Setborvis dones ara naklebi 1,0 metrisa, xolo 

dauwneveli reJimis milebTan aranaklebi 0,5 m-sa. milis zeviT yrilis 

niSnuli ar unda iyos samosis sisqeze naklebi, es uzrunvelyofs yrilis 
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aucilebel sidides milis zeviT da icavs sagzao samoss Setborvisgan 

nagebobis win wylis xangrZlivi dgomis SemTxvevaSi (nax. 9.12).  

 

 

 

 

nax. 9.12. yrilis simaRlis gansazRvris sqema  
wyalgadamSveb nagebobasTan:  a – milTan; b – mcire xidTan 

 
xidis simaRle nax. 9.12-is mixedviT dainiSneba formuliT  

konx hHh  88,0 .                            (9.33) 

0,88 – koeficientia, romelic iTvaliswinebs wylis donis dawevas 

nakadis xidis qveS Sesvlisas.  = 0,5m milis nagebobis Ziris aweva wylis 

donidan. 

Tu mosalodnelia niaRvris mier xeTa Zirkvebis gamotana� =1,0m. 

hkon – xidis malis naSenis konstruqciuli simaRle. 

yrilis warba xidTan agreTve unda iqnas aweuli Setborili wylis 

horizontidan sagzao samosis sisqiT. xidis sigrZes vniSnavT konusebis 

ferdobis daxrilobisa da xidis zedapiris xevis ZirTan amaRlebis 

mixedviT. gaTvaliswinebuli unda iqnas, rom xidis xvreti, gaangariSebuli 

9.27 formuliT gadaizomeba nakadis Tavisufal zedapirze, xolo 

araTavisufali gadenis SemTxvevaSi – saSualo xazze (anu 0,5 hb siRrmeze). 

 
9.6. mcire xidebis da milebis miRma kalapotis 

gamorecxvis da gamagrebis angariSi 
 

mcire xelovnuri nagebobebis eqsplutaciis gamocdileba gviCvenebs, 

rom umetes SemTxvevaSi maTi dazianeba gamowveulia wylis nakadis 

zemoqmedebiT. gamorecxvebi rogorc wesi iwyeba gamosaval ubnebze. 

nagebobidan gamosavalSi siCqareebi aRwevs 5-6 m/wm, dasaSvebi 

siCqareebi ki gamyvani kalapotis gruntebisaTvis warmoadgens 0,7-1,0 m/wm. 

gamomdinare wylis nakads gaaCnia didi kinetikuri energia, romelic 

iwvevs kalapotis gamorecxvas nagebobis gadaRma. 

umetes SemTxvevaSi qveda biefis kalapots wyalgamtari nagebobebis 

gaRma meti sigane aqvs vidre wyalgamtari nagebobis xvretis siganea. 

0,88H 

 

h
s
 
 h

ko
n
 

H
 

H
 


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nakadis sivrcobrivi moZraobis xasiaTi Zalian ganier qveda biefSi 

damokidebulia masSi wylis siRrmeze da nakadis parametrebze 

nagebobidan gamosavalSi. nakadis bunebrivi siRrmis mixedviT gamagrebul 

gadamyvan kalapotSi SesaZlebelia wyalgamtari nagebobebidan gamomavali 

nakadis ganier qveda biefSi bunebriv nakadTan, SeuRlebis sami forma, 

rodesac B kalapotisa >8b nagebobisa (nax. 9.13) 

 

 

 

 

 
 

 

nax. 9.13. nakadebis SeerTeba nagebobis iqiTa kalapotSi: 
a – datborili WavliT; b – mxaraqceuli nakadiT;  

g – Tavisufali gamodinebiT. 

 

gamosavali ubnebis gamorecxvis asacileblad saWiroa kalapotis 

dacva garkveul sigrZeze. 

gamorecxvisagan dacva mdgomareobs gamagrebis tipis da zomebis 

swor SerCevaSi, rasac niSnaven gamorecxvis dauSveblad, an gamorecxvis 

usafrTxo sididiT daSvebis pirobidan, rogorc kalapotis gamagrebuli 

ubnebisaTvis aseve TviT nagebobebisaTvisac. gamagrebis tipis daniSvna 

milidan gamosavalSi siCqaris mixedviT samarTliania mxolod wynar 

nakadebisTvis (SeuRlebis pirveli tipi). Zlier nakadebis ganRvrisas 

siCqareebi miiReba gacilebiT meti vidre gamosavalSi, siCqareebi 

SeiZleba gaizardos miaxloebiT 1,5-jer. 

gamosaval ubnebs ar amagreben Tu siCqareebi nagebobidan 

gamosavalSi sakmaod mcirea da maT ar SeuZliaT Secvalon TviT 

kalapotis an nagebobis mdgomareoba. 

mcire wyalgamtar nagebobebTan damcveli mowyobilobebis 

daproeqtebis gamocdileba gviCvenebs, rom gamyvani kalapotebis 

gamagrebis  did sigrZeze mowyoba ar aris mizanSewonili. gacilebiT 

ekonomiuria mokle gamagrebebis mowyoba, romlebic mTavrdeba damcveli 

(Camarxuli) ferdobi, romlis zeviT ganlagebulia gamorecxvis ormoebi, 



 183 

usafrTxo, Tu ferdis qvedi mdebareobs ormos Zirze dabla (nax. 9.14). 

uzrunvelyofilia rogorc nagebobebis aseve gamagrebis usafrTxoeba. 

 

 

 

 

 

 

nax. 9.14. nagebobis iqiT gamagrebis grZivi Wrili. 

damcveli ferdis CaRrmaveba damokidebulia rogorc nakadis 

hidravlur maxasiaTeblebze aseve gamagrebis sigrZeze. gamorecxvis siRrmis 

swrafad dasadgenad gamagrebis iqiT Tavisufali ganRvris yvelaze xSir 

SemTxvevisaTvis SeiZleba visargebloT Teoriuli angariSebis Semdegi 

monacemebiT. 

b

tggamagr
          0  1   2  3   4  5   8 10 

p:H                 1,55  0,98  0,78  0,65  0,59  0,54  0,45  0,40 

aq p:H gamorecxvis fardobiTi siRrmeebia (nagebobis win wylis 

siRrmis nawilebSi) damokidebuli gamagrebis fardobiT sigrZeze tggamagr . 

b – nagebobis xvreti;  ganRvris 

kuTxe, ganisazRvreba gamosavali saTavis 

tipiT, magram ara umetes 450 (ix. nax. 9.15).  

moyvanil monacemebidan gamomdinareobs, 

rom Tu nagebobebis gadaRma gamagreba araa 

aris ganviTardeba gamorecxva Hp 5,1  

gamagrebis mowyoba b)43(   meti sigrZiT ara 

mizanSewonili. gamagrebis moxazuloba 

gegmaSi naCvenebia nax. 9.15. SesaZlebelia 

gamorecxvis ufro zusti angariSic 

SeuRlebis tipis gaTvaliswinebiT. 

 

 

 

 

1 

h
ko

n 

S
 

Lsaang 

nax. 9.15. nagebobis miRma  
kalapotis gamagrebis sqema 
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saavtomobilo gzis trasireba 

Tavi 10. trasis mimarTulebis SerCevis ZiriTadi wesebi 

10.1. tvirTnakadebisa da moZraobis instensiobis 
gaTvaliswineba trasis mimarTulebis SerCevisas 

 

saavtomobilo gzebis daproeqtebisas vxvdebiT trasis 

mimarTulebis SerCevis or principulad gansxvavebul SeTxvevas: 

1. didi saavtomobilo magistralebis an umaRlesi kategoriis gzebis 

daproeqteba, rodesac gzis saerTo mimarTulebas da ZiriTad Sualedur 

punqtebs niSnaven saerTo saxelmwifoebrivi administraciuli, kulturuli 

da TavdacviTi mosazrebebidan gamomdinare. es gzebi upiratesad 

gamoiyeneba Sor manZilze saavtomobilo gadazidvebisaTvis. am SemTxvevaSi 

adgilobrivi tvirTnakadebis momsaxureba, asrulebs meorexarisxovan 

rols, vinaidan igi dakavSirebulia magistralur gzasTan axlo mdebare 

did samrewvelo sawarmoebTan da dasaxlebul punqtebTan. 

2. samrewvelo da agraruli raionebis gzaTa qselis daproeqteba. 

aseTi qseli erTmaneTan akavSirebs tvirTis warmoqmnisa da moxmarebis 

punqtebs. samrewvelo sawarmoebs, sasoflo meurneobebs, maRaroebs da 

tvirTis nakadebis warmoqmnis sxva adgilebs. aseTi gzebi miemarTebian 

arsebuli ufro maRali kategoriis gzebisaken, rkinigzis sadgurebisaken 

da navsadgomebisken. am SemTxvevaSi sagzao qselis moxazuloba an 

misasvleli gzebis mimarTuleba upiratesad ganisazRvreba adgilobrivi 

tvirTnakadebis momsaxurebis moTxovnebiT. gzaTa mimarTuleba SerCeuli 

unda iyos dasaxlebuli punqtebisa da sxva tvirTwarmomqmnel wertilebs 

Soris ise, rom tvirTebis gadazidvebisas satranporto samuSaos 

moculoba iyos umciresi, xolo mgzavroba ki moxerxebuli. ioli 

reliefis pirobebSi es sruliad SesaZlebelia, vinaidan tvirTnakadebis 

sidideebi da maTi mimarTuleba SeiZleba sakmao sizustiT ganisazRvros. 

ori dasaxlebuli punqtis dasakavSireblad bunebrivia, yvelaze 

ufro mizanSewonilia gzis gayvana sahaero swori xaziT. magram, 

dasaxlebuli punqtebis didi raodenobisas, ar SeiZleba iseTi gzebis 

qselis ageba, romelic umoklesi mimarTulebiT uSualod SeakavSirebs 

TiToeul dasaxlebul punqts yvela sxva danarCen punqtebTan (nax. 10.1). 

aseTi qselis ageba ekonomikurad ar iqneba gamarTlebuli da gamoiwvevs 
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sasoflo-sameurneo sawarmoebidan miwis didi farTobis gamoyofas. amitom, 

sagzao qselis moxazulobis daproeqtebisas unda miviRoT kompromisuli 

gadawyveta, romelic daakmayofilebs saavtomobilo transportis 

moTxovnebs saavtomobilo gadazidvebis efeqturobis TvalsazrisiT da 

imave dros minimaluri iqneba mSeneblobis xarjebi. 

variantebis Sedarebis an sagzao qselis moxazulobis optimalu-

robis kriteriumad dabali kategoriis gzebisaTvis mizanSewonilia 

miviRoT samSeneblo da saeqspluatacio xarjebis jamis minimumi. 

avtomagistralebisaTvis optimalurobis kriteriums warmoadgens jamuri 

satransporto danaxarjebi. 

sagzao qselis moxazulobis variantebidan saukeTeso variantis 

SerCevis ramodenime maTematikuri meTodi arsebobs, romlebic 

akmayofileben optimalurobis kriteriums, kerZod ki, statistikuri 

gamocdis meTodi (monte-karlos meTodi), kombinatoruli analizis 

xerxebi da sxva. Znelia romelime am meTodisaTvis upiratesobis miniWeba. 

sagzao qselis proeqtebis sawyis etapze reliefis gavlenisa da 

adgilze situaciis gaTvaliswinebis gareSe, Rebuloben gzaTa qsels 

sahaero mimarTulebiT. igi SemdegSi gamodgeba mxolod calkeuli gzebis 

mimarTulebis saorientacio SerCevisaTvis adgilze kvleva-Ziebis dros. 

reliefis da sxva bunebrivi pirobebis gavlenas iTvaliswineben mxolod 

gadaulaxavi dabrkolebebis arsebobisas rogoricaa mTis qedebis, didi 

tbebi, daWaobebuli masivebi da a.S.  

mTian adgilebSi uReltexilebi da maTi Semovlis adgilebi 

warmoadgenen yvela tvirTnakadis gavlis aucilebel wertilebs. 

sagzao qsels aproeqteben ramdenime etapad. 

pirveli etapia tvirTwarmoqmnis punqtebs Soris damakavSirebeli 

sqemis SerCeva, romelic akmayofilebs umciresi ganfenilobis 

moTxovnebs; iTvleba, rom es Seesabameba mSeneblobis minimalur xarjebs; 

Semdgomi etapia Tavdapirvelad dasaxuli qselis dazusteba 

damatebiTi rgolebis SeyvaniT dayvanili sagzao-satransporto xarjebis 

minimumis kriteriumiT; 

sabolooa dasaxuli qselis koreqtireba gzaTa mierTebisa da 

ganStoebebis adgilebis dazustebiT. 
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cnobili ukraineli megzeve mecnieris prof. i. xomiakis meTodiT 

amocanis gadawyvetas iwyeben gzis umoklesi SemakavSirebeli qselis 

agebiT. anu ageben sahaero xazebis iseTi qsels, romlebic akavSireben 

tvirTwarmoqmnisa da tvirTSTanTqmis yvela wertilebs umciresi 

dayvanili sigrZiT. 

umokles SemakavSirebel qselSi rgolebis SerCevisaTvis iyeneben 
Q


 

maCvenebels, romelic warmoadgens gzis ubnis sigrZes mosuls 

gadasazidi tvirTis 1 tonaze. am maCvenebels ewodeba „dayvanili 

manZili“. am principSi arsebobs reliefis Taviseburebebis miaxloebiTi 

aRricxvis SesaZlebloba qselis daproeqtebis dros Tu ℓ sidideSi 

SevitanT trasis dagrZelebis Semasworebel maCvenebels. 

sagzao qselis agebis pirvel etapze misi ubnebi uRldebodnen 

tvirTwarmoqmnis wertilebSi, rac bevr SemTxvevaSi iwvevda avtomobilTa 

zedmet garbenas. amitom sagzao qseli unda dazustdes gzebis mimxrobaTa 

da ganStoebebis optimaluri adgilebis povniT (ix. nax. 10.1).  

amisaTvis dakavSirebiT saWiroa Semdegi amocanebis gadaWra: 

1. maRali kategoriis gzasTan misasvleli gzis mimxrobis wertilis 

povna (ix. nax. 10.1, a). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 10.1. raionis sagzao qselis daproeqteba:  
a – satransporto  kavSirebis sqema; b – sagzao qselis minimalur  

sigrZesTan dakavSirebuli tvirTwarmomqmneli wertilebi;  
g – dazustebuli qseli mimxrobisa da gantotebis racionaluri  

adgilebis dadgeniT. 
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davuSvaT, rom moZraobis intensioba A punqtidan B punqtSi NB-s 

tolia, xolo C punqtSi NC-s toli. magistralur gzaze moZraobis 

siCqare VM, misasvleli gziT VП damokidebulia savali nawilis tipze da 

gzis kategoriaze, romlebic ganisazRvreba moZraobis instesiobiT. 

gadazidvebze drois xarji iqneba: 

M

C

M

B
CB

П V

N
xm

V

N
mXLNN

V

xa
T )()()(

22




 .            (10.1) 

mierTebis kuTxis mniSvneloba , romelic Seesabameba gadazidvebis 

samuSaoebis minimums, SeiZleba moiZebnos pirveli warmoebulis nulTan 

gatolebiT 0
dx

dT
, rac iZleva Semdeg gamosaxulebas: 

)(

)(
cos

22
CBM

CB

NNV

NNVn

xa

X







 .                    (10.2) 

2. gzebis mierTebis wertilebis povna, romlebic aerTianeben sam 

punqts. 

gzebis sami punqtis SekavSirebis dros, sagzao qselis ganfenilobis 

SemoklebiT mizniT mizanSewonilia gzaTa qselis daproeqteba, rogorc 

misasvleli gzebisa tvirTwarmoqmnis punqtebidan samkuTxedis romelime 

wertilTan, romelic punqtiT aris warmoqmnili (nax. 10.1, b). 

wertili 0-is mdebareobas, romelic ganisazRvreba , �da  

kuTxeebiT, pouloben iseTi gziT, rom gadazidvebze saWiro drois 

saerTo xangrZlivoba iyos umciresi. 

misasvlel gzebze moZraobis instensioba meti iqneba maSin, rodesac 

tvirTwarmoqmnis punqtebi uSualod erTmaneTTan arian dakavSirebuli. 

ase mag., MO mimarTulebiT intensivoba 

MCMNMO NNN  . 

aRvniSnoT erT kilometrze gavlis xangrZlivoba TiToeuli 

mimarTulebis Sesabamisad 

;
1

MO

MO
V

t    ;
1

NO

NO
V

t    ;
1

CO

CO
V

t   

Sesabamisad, sadac VMO, VNO da VCO – sxvadaxsva misasvleli gzebiT 

gadazidvebis siCqareebia. maSin drois minimaluri xarjebi yvela tvirTis 

gadazidvaze germaneli inJineris laungardes (1882 w.) mixedviT Seesabameba 0 

wertilis mdebareobas, romelic ganisazRvreba damokidebulebiT: 



 188 

NOCOMO TTT ::sinsin:sin  .NO         (10.3) 

Tu aRvniSnavT, rom  

2
NOCOMO TTT

T


  

maSin  

CONO

CONO

TT

TTTT






 ))((

2
sin


,             (10.4) 

NOMO

NOMO

TT

TTTT






 ))((

2
sin


.            (10.5)  

�,  da  kuTxeebis povniT SeiZleba ganvsazRvroT 0 wertilis 

mdebareoba gegmaSi, grafikulad, kompiuteris ekranze daxazuli xazebis 

MO, NO da CO-s gegmaze erToblivi moZraobiT, rom es xazebi SeuTavsdnen 

M, N da C wertilebs. 

3. gzis ganStoebis adgilis gansazRvra (nax. 10.1, g). 

Tu gzebi, romlebic or punqts akavSireben mesamesTan, warmoqmnian 

erTmaneTs Soris mcire kuTxes, ufro mizanSewonilia Tavidan aigos 

gaerTianebuli gza, romelic romelime manZilze ganStovdeba. 

rogorc sCans, am amocanis ganxilva SeiZleba, rogorc AO 

magistraluri ubnis mdebareobis gansazRvra, romlis B da C wertilebSi 

ganStoebebis mimarTuleba akmayofilebs zemoT dadgenili mierTebis 

kuTxeebis moTxovnebs. 

gzebis ganStoebebis adgilebis mdebareoba gegmaSi ganisazRvreba 

zemoT gamoyenebuli meTodis saSualebiT. kompiuteris ekranze 

gamoxazaven marTobs romelime wertilidan, Semdeg daadeben mas gegmas 

da moZebnian 1  da 2  kuTxeebze gamavali xazebis im mdebareobs rom maT 

gaiaron A, B da C wertilebSi. 

4. magistraluri misasvleli gzis mimarTulebis povna, romelic 

emsaxureba tvirTwarmoqmnis ramdenime punqts (nax. 10.1, g) xdeba 

Semdegnairad: 

Tu ramdenime dasaxlebuli punqtisa da samrewvelo sawarmodan 

tvirTnakadebi miemarTeba erTi punqtisken, magaliTad rkinigzis 

sadguris, navmisadgomis an msxvili gadamamuSavebeli samrewvelo 

sawarmosken, romlebsac erTmaneTs Soris SedarebiT mcire satransporto 
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kavSiri aqvT. am SemTxvevaSi ar aris mizanSewonili winaswar TiToeuli 

punqtidan damoukidebeli misasvleli gzis ageba. ufro swori iqneba 

aigos saerTo magistraluri misasvleli gza AB, xolo misgan ki 

ganStoebebi calkeuli punqtebisaken. 

magistraluri misasvleli gzis mdebareobas pouloben grafikuli 

xerxiT, ZalTa mravalkuTxedis agebis saSualebiT. amasTan, moZraobis 

intensivoba TiToeuli tvirTwarmoqmnis wertilsa da centrs Soris 

ganixileba, rogorc am wertilebis gamaerTianebeli wrfisken mimarTuli 

veqtori; ZalTa mravalkuTxedis Camketi tolqmedi, gviCvenebs ZiriTadi 

magistralis mimarTulebas. 

calkeuli misasvleli gzebis magistralurTan mierTebis (mimxrobis) 

mimarTuleba SeiZleba davadginoT zemoT ganxiluli meTodis saSualebiT. 

gadazidvebi TiTeul gzaze xorcieldeba mxolod or wertils Soris, 

amitom gantoleba (10.2) gamartivdeba da Rebulobs aseT saxes:  
mV

V
'cos , 

sadac V – siCqarea misasvlel gzaze; VmM- siCqare magistralur gzaze. 

misasvleli gzebis mdebareobis ufro meti sizustiT gansazRvra 

SesaZlebelia meore meTodiT, romelic gamomdinareobs ara intensiobidan, 

aramed gzebze tvirTis gadazidvis samuSaoebis moculobidan. 

sagzao qselis agebis moyvanili meTodebi gamoirCevian sakmao 

simartiviT, magram, gamodgebian trasis racionalur mimarTulebaze 

mxolod saorientacio warmodgenisTvis. isini ar iTvaliswineben gzis 

eqspluataciis procesSi moZraobis intensiobis, gzaze fenilis tipebis 

gardauval cvlilebas, tvirTwarmoqmnis axali punqtebis warmoSobas da 

sxva. 

TiToeuli axali gzis ageba xels uwyobs mocemul raionebSi 

ekonomikis ganviTarebas da iwvevs axali tvirTnakadebis warmoqmnas. 

amitom, daproeqtebis periodisaTvis optimalurma moxazulobam, ramdenime 

xnis Semdeg SeiZleba ver daakmayofilos gadazidvebis Secvlili 

pirobebi. 

zemoxsenebuli meTodis farTo praqtikuli gamoyeneba SesaZlebelia 

vake reliefis pirobebSi. rTul topografiul pirobebSi, daseril da 

mTagorian adgilebSi saWiro xdeba trasis sahaero mimarTulebidan 

mniSvnelovani gadaxra, rac gamowveulia adgilobrivi bunebrivi 
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winaaRmdegobebiT. amitom sagzao qselis moxazulobis dasabuTebis 

teqnikur-ekonomikuri meTodebis gamoyenebisas aucileblad unda 

gaviTvaliswinoT bunebrivi pirobebi. 

 
10.2. bunebrivi pirobebis gaTvaliswineba trasis 

mimarTulebis SerCevis dros 
 

trasis SerCeva TavisTavad winaswar gansazRvravs mis sigrZes, 

yvela kapitaluri sagzao nagebobebis ganlagebas, samSeneblo samuSaoebis 

Rirebulebas da rac mTavaria, avtomobilebis muSaobis maCveneblebs gzis 

Semdgomi eqspluataciis dros. 

gzis mimarTulebis SerCevisas, saWiroa misi adgilze iseTnairad 

ganlageba, rom bunebrivi pirobebis zemoqmedeba gzaze xels ar uSlides 

mgzavrebis usafrTxo da ekonomikur gadaadgilebas, naklebad 

arTulebdes mSeneblobas da Semdeg gzis eqspluatacias. 

topografiuli, geologiuri, hidrologiuri da meteorologiuri 

pirobebis gavlena gzaze, saWiroa gaTvaliswinebul iqnas arsebuli 

bunebrivi procesebis da im cvlilebebis mimdinareobiT, romlebic 

mosalodnelia gzis agebis Semdeg. saWiroa agreTve yvela im cvlilebaTa 

gaTvaliswinebac, romlebic dakavSirebulia gzis mimdebare adgilebze 

adamianis zemoqmedebasTan. mag.: wyalsacavebis aSeneba, Waobebis daSroba, 

irigaciuli CamuSaoebis Catareba. 

araxelsayreli geologiuri pirobebis mqone ubnebze miwis vakisis 

mdgradobis uzrunvelyofis mizniT gamosayenebeli meTodebis sirTulisa 

da zogjer ki arasakmao informaciis codnis gamo upiratesoba SeiZleba 

mieces aseTi ubnebis Semovlis variantebs, Tu es ar iwvevs trasis 

mniSvnelovan dagrZelebas. 

miwis samuSaoebis warmoebis Tanamedrove meqanizirebuli  meTodebi 

saSualebas gvaZlevs avagoT mdgradi miwis vakisi yvelaze rTuli 

gruntis pirobebSic ki, amitom gruntis tipebi saWiroebs analizs, 

upiratesad naburcwarmoqmnis saSiSroebis mxriv, romelic arTulebs 

gzis eqspluatacias. 

meteorologiuri pirobebidan, trasis SerCevisas saWiroa 

gabatonebuli qarebis mimarTulebis gaTvaliswineba, romelzedac 

damokideblia gzis dafarva Tovlis namqeriT, xolo qviSian udabnoebSi 
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_ qviSiT. yovelTvis ufro mizanSewonilia trasis gayvana ise, rom is 

adgilebi saidanac gzaze mosalodnelia qarebiT qviSis an Tovlis 

Semotana dafaruli iyos damWeri mcenareebiT. 

gadamkveTi wyalsadinarebis hidrologiuri reJimi gavlenas axdens 

maTi kveTis adgilebisa da xidebis saWiro zomebis SerCevaze, xolo zog 

SemTxvevaSi gvaiZulebs gzis trasirebas mdinaris xeobebis gayolebiT. 

Tu gadamkveT wyalsadinarebze wylis didi xarjebia da aucilebeli 

xdeba msxvili ZviradRirebuli xelovnuri nagebobebis aSeneba zogjer 

mizanSewonilia trasis gadanacvleba wyalgamyofTan axlos. 

gzis eqspluataciisTvis didi mniSvneloba aqvs mis orientirebas 

CrdiloeT mimarTulebasTan. sxvadasxva eqspoziciis ferdobebis mier 

STanTqmuli mzis siTbos raodenoba mniSvnelovnad icvleba. samxreTis 

ferdobebi ufro adre Tavisufldeba Tovlisagan da ufro swrafad 

Sreba, vidre CrdiloeTis ferdobebi, magram maTze ufro intensiurad 

mimdinareobs eroziisa da gamofitvis procesebi. 

cnobilia, rom Wrilis samxreTi ferdobi horizontidan mzis 30 

simaRlis dros agrovebs 14-jer ufro met mzis Tbur energias, vidre 

CrdiloeTi ferdobi. samxreT ferdobebze gayvanili gruntis gzebSi 

ufro adre kargaven Tovlis safars da atalaxianebac naklebia. amave 

dros gayinva galRobis ciklebis raodenoba samxreT ferdobze 

gacilebiT metia vidre CrdiloeTisaze. tye-Waobiani adgilebSi miwis 

vakisis ukeTesi gaSrobis mizniT, ufro mizanSewonilia gzebi 

mivuaxlovoT ganakafis samxreT mxares, arasimetriuli ganTvisebis 

zolis mowyobiT. unda gvaxsovdes, rom ar arsebobs mza rekomendacia 

romelic gamosadegari iqneba yvela SemTxvevaSi saWiroa gaviTvaliswinoT 

konkretuli situacia da faqtorebis kompleqsuri zemoqmedeba. 

 
10.3. gzis trasis ganlageba adgilze 

 

gzis saproeqto mocemulobaSi miTiTebulia sawyisi, bolo da 

Sualeduri wertilebi, romlebzedac unda gavides dasaproeqtebuli gzis 

trasa. es wertilebi, e.w. sayrdeni punqtebi, Tavis mxriv warmoadgenen 

samrewvelo, politikur-administraciul an kulturul centrebs, 

satransporto kvanZebs. gzis trasirebis dros sayrdeni punqtebis 
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SemakavSirebel wrfeze bevr dabrkolebasTan gvixdeba Sexvedra, romlis 

gadalaxvac teqnikuri da ekonomikuri TvalsazrisiT jobs swori xazidan 

mcire gadaxriT. 

ganasxvaveben konturul da maRliv dabrkolebebs. pirvels 

miekuTvneba mdinaris mosaxvevi, dasaxlebuli punqtebi, tbebi da Waobebi, 

araxelsayreli gruntul-niadagobrivi da geologiuri pirobebis mqone 

adgilebi, nakrZalebi; meores _ mTis qedebi, xevebi, gancalkevebuli 

maRlobebi, Rrma da farTo qvabulebi. 

sahaero xazidan trasis gadaxra gamowveulia agreTve sakontrolo 

wertilebze gzis gavlis aucileblobiT. aseTi wertilebia gadakveTebi 

rkinigzebTan, saavtomobilo gzebTan, xidebis asagebad moxerxebuli 

adgilebi didi wyalsadinarebis gadakveTaze, unagira gasasvlelebi 

mTebze da aseve arsebuli gzebis gamosayeneblad vargisi ubnebi. 

adgilis daTvaliereba an adgilobrivi pirobebis analizi 

Tanamgzavrebidan gadaRebuli suraTebiT an horizontalebSi didi 

masStabis rukis mixedviT saSualebas gvaZlevs movniSnoT wertilebi, 

romlebzedac SeiZleba gaiaros gzis trasam dabrkolebebis SemovliT. am 

wertilebis erTmaneTTan SeerTeba iZleva sahaero xazebis sxvadasxva 

variantebs, romlebic naTlad aCveneben trasis SesaZlo mimarTulebebs. 

nax. 10.2. naCvenebia sayrden punqtebs Soris sahaero xazis ramdenime 

SesaZlo varianti. AB ubanze SesZlo variantebis ricxvi ganisazRvreba 

ori - a da b unagiraTi. yuradRebas imsaxurebs trasis SesaZlo gadaxra 

rkinigzis gadakveTis mizniT Wrilis ubnebze, rac metad moxerxebulia 

gzagamtaris mosawyobad. tbis Semovlis fiqsirebuli wertilebi c da g 

iwveven trasis Crdilo variantis Semdgom gadaxras (uwyveti xazi 

naxazze). tbaSi Camavali mcire wyalsadinarebi aZneleben gadasasvleli 

adgilis SerCevas. Semdegi didi dabrkolebis _ didi mdinaris gadakveTa 

saxide gadasasvlelis adgilis SerCevis pirobebis mixedviT, SesaZlebelia 

wertilebSi g, e da j. am wertilebis ganlageba miuTiTebs trasis Crdilo 

variantis gayvanis mizanSewonilobaze „B“ Sualeduri punqtis SemovliT 

da masTan misasvleli gzis mowyobiT. 

samxreT variantze (wyvetili xazi naxazze) dabrkolebebs qmnian 

mdinaris Senakadi da mis saTavesTan daWaobebuli ubnebi ufro 
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xelsayrelia B punqtSi Sesvla, xolo iqidan ki wertil Z-Si, mdinaris 

SemovliT. 

 

 

 

 

 

 

 

 

 

 

nax. 10.2. sahaero xazis variantebi sayrden wertilebs 
Soris 

 

umaRlesi kategoriis gzebisaTvis aseve ganxilul unda iyos Waobis 

gadakveTis varianti g – z, romelic amoklebs gzis sigrZes. orive variantis 

Semdgomi mimarTuleba ganisazRvreba nakrZalis sazRvrebiT (u da k 

wertilebi), romelTa gziT gadakveTa dauSvebelia. 

gegmisa da profilis elementebis SerCevisas teqnikuri moTxovnebis 

dacva gvaiZulebs trasa gadavxaroT sahaero mimarTulebidan. 

magram, sahaero xazis safuZvelze, agebuli grZivi profilebis 

Sedareba, saSualebas gvaZlevs SevafasoT variantebi satransporto da 

samSeneblo xarjebiT da maTgan SevarCioT saukeTeso. 

geologiur da niadagur rukebze, sahaero xazebis qselis datana 

aseve SesaZleblobas iZleva SevafasoT geologiuri pirobebi TiToeul 

variantze. 

gzis gayvanis adgilis SerCevisas saWiroa moveridoT soflis 

meurneobisaTvis Zvirfasi adgilebis dakavebas. gansakuTrebuli 

mniSvneloba aqvs iseTi mcire miwiani da rTuli reliefis mqone 

qveynenisaTvis, rogoricaa iaponia, Sveicaria, saqarTvelo da a.S. yvela 

saxis mSeneblobisTvis, maT ricxvSi rkinigzisa da saavtomobilo gzebis 

aSenebisas aucilebelia arasasoflo-sameurneo mniSvnelobisa da soflis 

meurneobisaTvis gamousadegi miwebis, an dabali xarisxis sasoflo-
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sameurneo adgilebis gamoyeneba. umTavresad iseTis, romelic ar aris 

tyiT dafaruli da mxolod buCqnarebiTa da mciredRirebuli xeebiTaa 

Semosili. 

sasoflo-sameurneo warmoebebisa da miwaTmosargeblebisaTvis 

ZviradRirebuli adgilebis dakaveba aucileblad kompensirebuli unda 

iyos damkveTis mier saTanado TanxiT. miwebis dakavebis gamo kanoniT 

gaTvaliswinebuli anazRaureba mxedvelobaSi unda iqnas miRebuli 

trasis teqnikur-ekonomikuri dasabuTebisas. 

gzis yoveli dagrZeleba iwvevs avtomobilebis zedmeti garbenas, 

rac moZraobis maRali intensiobis gzebze mniSvnelovnad zrdis 

yovelwliur satransporto xarjebs. amitom, zogjer gamarTlebulia 

nayofieri miwebis dakaveba, magram am SemTxvevaSi didi moculobis miwis 

vakisis magier unda gamoviyenoT xelovnuri nagebobebi miwis vakisis 

zomebis Sesamcireblad. mag.: zeda da qveda sayrdeni kedlebi, estokadebi, 

mcire sigrZis gvirabebi da a.S. dabali kategoriis gzebze, piriqiT, 

trasis gamrudeba kompensirebuli iqneba mSeneblobis dros xeluxlebel 

Zvirfas savargulebze miRebuli maRali mosavliT. 

 
10.4. Tovlnamqerianobis gaTvaliswineba 

trasis gayvanis dros 
 
mraval qveyanaSi teritoriis didi nawili Tveebis ganmavlobaSi 

TovliTaa dafaruli. saqarTveloSi Tovlis SedarebiT xangrZlivi 

dafaruli regionebia javaxeTis plato, Sida qarTlis CrdiloeTi 

nawili, agreTve maRalmTiani regionebi: zeda afxazeTi, zemo svaneTi, 

leCxumi, zemo raWa, mTiuleTi, xevi, fSavi, xevsureTi da TuSeTi. Tovlis 

namqerisgan gzebis dacva aqtualuria agreTve zamTris cnobil 

kurortebTan (bakuriani, gudauri, baxmaro) misasvlel gzebze. 

uqaro amindSi Tovli ganifineba Tanabrad, 3-5 m/wm da meti siCqaris 

qaris dros ki Tovlis safari iwyebs daSlas da gadaadgildeba haeris 

qveda SreSi (miwispira qari), amasTan, Tu qariT gadatana warmoebs 

Tovlis vardnis dros, warmoiSveba qveda qarbuqi. 

Tu Tovlis gadamtan sahaero nakadis moZraobis pirobebi icvleba. 

miwis zedapiridan garkveul simaRleze reliefis Secvla ar axdens 

gavlenas qaris siCqareze. qveda SreebSi haeris Sesabamisi nakadi, 
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garsSemoedineba ra gzaze Semxvedr dabrkolebas, unda gaetios nakleb 

kveTSi. am dros Tovlqaris nakadis siCqare izrdeba, magram dabrkolebis 

adgilebTan axlos warmoiqmneba miyuCebis zonebi e.w. aerodinamikuri 

Crdili, sadac grovdeba gadatanili Tovlis didi raodenoba. aseTnairad 

dayrili Tovlis grovis ferdobTa daxrilobaa 1:7–1:10. Cadablebul 

adgilebTan sahaero nakadi farTovdeba, misi siCqare klebulobs. Tovlis 

nawili wyvets moZraobas da avsebs dablobebs. 

saavtomobilo gzebis miwis vakisi mniSvnelovani dabrkolebaa 

Tovlqariani nakadis moZraobisaTvis. am adglebSi SeiZleba dagrovdes 

Tovlis didi nawili da warmoiSvas namqeri, romelic aferxebs, zogjer 

ki mTlianad wyvets gzebze moZraobas. Tovlisagan gzis gasawmendad 

ixarjeba didi saxsrebi. gzis daproeqtebisas namqeris warmoSobis 

pirobebis Taviseburebebis gaTvaliswinebas SeuZlia mniSvnelovanad 

gaaadvilos namqerebTan brZola gzis Semdgomi eqspluataciis dros. 

gzebis namqerianoba damokidebulia maT ganiv profilze da Tovlis 

raodenobaze, romelic gzaze Semodis garemomcvel adgilebidan. 

Tovlis grovaTa warmoaqmnis meqanizmi yrilebTan, WrilebTan da 

gzis ferdobian ubnebTan naCvenebia nax. 10.3. is dakavSirebulia 

ferdobebTan miyuCebis zonis  warmoqmnasTan,  xolo  ferdobis mkveTrad  

 

 

 

 

 

 

 

 

 

 

 

nax. 10.3. Tovlqariani nakadebis mier miwis vakisis Semodinebisas  
Tovlis dagrovebis sqema:  

 a – yrili; b – mcire yrili; g – Rrma yrili; d – uqaro ferdobis Taro;  
    e – Taro gamqarav ferdobze; 1 – Tovlqariani nakadi; 2 – Tovlis  

gantvirTvis zona;   3 - Tovlis gamoqarvis zona. 
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gamoxatul gadatexebTan grigalebis warmoqmnasTan. Tu gzaze zamTris 

ganmavlobaSi naklebi Tovli modis, vidre SeiZleba dagrovdes 

aerodinamikuri Crdilebis zonis farglebSi yrilebis ferdobTan an 

Wrilebis ferdobTan, gzis aseT ubans naqeris saSiSroeba ar moelis. 

sawinaaRmdego SemTxvevaSi gzasTan saWiroa Tovldamcavi nargavebis 

dargva, TovlSemakavebeli farebis dayeneba da gzis wmenda Tovlisagan. 

gzis eqspluataciis mravalwliani gamocdilebis safuZvelze cxr. 

10.5. moyvanilia Tovlnamqerianobis mixedviT gzebis klasifikacia. 

cxrili 10.5 

sagzao ubnebis 
daTovlis kategoria  

ubnis daxasiaTeba  

Zlier daTovladi  Wrilebi siRrmiT 6-8,5 m-mde da meti, 

Tu maT ferdobze ar SeiZleba 

moTavsdes mTeli zamTris Tovli. 

saSualod daTovladi  Wrilebi damreci ferdobiT, yrilis 

saxiT agebuli an gaxsnili. yrilebi 

Tovlis safaris maqsimalur  saSualo 

mravalwliur hc simaRleze naklebi 

simaRliT.  

sustad daTovladi  yrilebi simaRliT hChH, sadac hH 

dauTovlavi yrilis simaRlea. 

 

gzaze Semotanili Tovlis raodenoba damokidebulia farTobze 

saidanac is ixveteba qariT da TovlmWreli dabrkolebebis arsebobaze 

(mcenareuloba, miwis zedapiris usworobani). Zlier qarbuqian, udabnosa 

da tundris raionebSi daSvebulia mTeli mosuli Tovlis gzaze Camoyris 

SesaZlebloba garda im raodenobisa, romelsac akavebs dabrkolebebi. 

tyisa da tyestepiani raionebSi miRebulia, rom gzisken Camodis mosuli 

Tovlis naxevari, xolo daxramul da daseril adgilebSi araumetes 

meoTxedisa. 

mosuli Tovlis raodenobas adgenen meteosadgurebis monacemebis 

mixedviT an Tovlis safaris simaRlis saSualo mravalwliani rukebis 

mixedviT. qaris siCqaresa da mimarTulebas – meteorologiuri cnobaris 

monacemebis safuZvelze. 

gzaze motanili Tovlis maqsimaluri  raodenoba  (m3 gzis 1 grZiv 

m-ze) SeiZleba ganisazRvros formuliT 

sin)( qKhLQ  , 
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sadac K – TovldamWerianobis procentia, h – Tovlis safaris sisqea, m, L 

– Tovlsakrebi auzis sigrZea, m;  zamTris qarebis mimarTulebasa da 

gzas Soris arsebuli kuTxea, miRebuli „qarTa sqemis“ mixedviT. q  

Tovlis raodenobaa, Sekavebuli Tovlsakrebi auzis zedapiris 

usworobiT. amasTan iTvaliswineben mxolod usworobas, romelic 

simaRliT aWarbebs darCenili miuxvetavi Tovlis Sris sisqes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 10.4. sqema gzaze Semosuli Tovlis raodenobis gansazRvrisaTvis:  
a – Tovlis damgrovebeli auzis gegma; b – sqema Camotanili da  

Sekavebuli Tovlis gansazRvrisaTvis;  

1 – tyis piri; 2 – aerodinamikuri Crdilis sazRvrebi. 

 

Tu motanili Tovli Sekavebul iqneba gzis win, aseTi gza SeiZleba 

CaiTvalos aranamqerianad. gzaze motanili Tovlis raodenobis (nax. 10.4) 
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gaangariSeba warmoebs Tovlis balansis Tanmimdevruli gamoTvlis 

meTodiT, namqeris sididisa da dabrkolebebiT Sekavebuli Tovlis 

sididis gaTvaliswinebiT. gaangariSebisas miRebulia h=0,60m, =800. 

sxva Tanabar pirobebSi trasis gayvana sasurvelia ise, rom 

Tovlsakrebi auzebis farTobi „qarTa sqemis“ gaTvaliswinebiT mciresi 

iyos qarbuqis yvelaze didi raodenobis Tveebis ganmavlobaSi, anu gzaze 

motanili iyos naklebi Tovli. mizanSewonilia trasis miaxloeba 

qarbuqis ukana mxares tyis pirTan, xramebTan, dasaxlebul punqtebTan, 

buCqnarebTan da Tovlis dagrovebis sxva adgilebTan. 

qarbuqis dros Tovlis namqeriT ar ifareba tyis ganakafi, 

naklebad ifareba Tovlis namqeriT aseve gzis ubnebi, romlebic 

gabatonebuli qarebis mimarTulebasTan qmnian 30 nakleb kuTxes.  

gza ar unda iyos gayvanili dadablebul adgilebSi, romlebic 

xSirad ifareba namqeriT. maTi gadaWra ufro mizanSewonilia pirdapir, 

umoklesi manZiliT. 

gzis ubnebi, romlebic gayvanilia WrilebSi, ferdobebis gaswvriv 

ganlagebul Taroebze yovelTvis Zlier ifareba namqeriT. ramdenadme 

naklebad ifareba namqeriT igive pirobebSi yrilebi da naxevaryrilebi - 

naxevarWrilebi.  

 
10.5. wyalsadinarebis gadakveTa 

 

saavtomobilo gzebis kveTen mudmivi da periodulad moqmedi 

wyalsadinarebis did raodenobas. yovel wyalsadinarze gadasvla 

moiTxovs wylis gasaSveb da saregulacio nagebobebis agebas, romlebic 

uzrunvelyofen wylis normalur gadenas xelovnuri nagebobebidan. 

saWiroa agreTve samagri nagebobebi, romlebic icaven xidebs da maTTan 

misasvlelebs warecxvisagan. 

saavtomobilo gzebze xidebis da milebis ganlagebam unda 

uzrunvelyos maRali wylebis Seuferxebeli gaSveba, imavdroulad 

mSeneblobis ekonomiuroba, trasis simdore da avtomobilebis moZraobis 

usafrTxoeba. yvelaze ekonomiuri da mizanSewonilia. wyalsadinarebis 

perpendikularuli gadakveTa, magram gzebis daproeqtebis Tanamedrove 

teqnikuri pirobebi ar zRudaven mcire da saSualo xidebis, milebis 
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gayvanas gegmisa da profilis elementebis nebismieri Sexamebaze trasis 

simdovris misaRwevad. rac ufro maRalia gzis kategoria, miT ufro 

mizanSewonilia trasis ZiriTadi, pirvandeli mimarTulebis SenarCuneba. 

umaRlesi kategoriis Tanamedrove saavtomobilo gzebze borcvian 

da mTian adgilebSi  trasis simdovrisaTvis farTod iyeneben did xidebs 

mrudebze gegmaSi da grZiv profilSi (nax. 10.5), miuxedavad imisa, rom 

aseT nagebobaTa konstruireba, gaangariSeba da mSeneblobis procesi 

gacilebiT rTulia. 

Tanamedrove saavtomobilo gzebis maRali Rirebuleba, 

avtomobilebis zedmeti garbenebisagan gamowveuli didi danakargebi, 

siCqareebis Semcireba gzis mouxerxebel monakveTebze gvaiZulebs 

ganvixiloT xidebi,  (maT Soris didi malebiani xidebis CaTvliT), 

rogorc gzis organuli elementebi, romelTa RerZebi da sigane 

emTxveodes gzisas da romlebsac ar unda SehqondeT raime cvlileba 

avtomobilTa nakadis moZraobis reJimSi. 

mrudebze agebuli xidebis konstruqcia unda akmayofilebdes yvela 

moTxovnas gzis mrudxazovani ubnebis gegmisa da ganivi profilisadmi, 

viraJebis, gafarToebebis, gardamavali mrudeebis da a.S. mowyobis 

TvalsazrisiT. mcire xidebisa da milebis ganlageba mizanSewonilia 

xevis RerZze trasisadmi garkveuli kuTxiT. Tu wyalsadinaris RerZi da 

xeobis RerZi erTmaneTis araparaleluria, aseT SemTxvevaSi 

rekomendebulia kalapotis gasworeba, rac saSualebas iZleva xelovnuri 

nageboba aSendes mSral adgilze amoTxril qvabulSi. 

didi wyalsadinarebis gadakveTis dros iribi xidis ageba 

mniSvnelovnad zrdis saxide gadasasvlelis Rirebulebas da iwvevs 

rTul saregulacio nagebobebis aSenebas. did mdinareze xidis grZivi 

metris Rirebuleba bevrad aRemateba gzis grZiv metris Rirebulebas. 

didi xidi, rogorc kapitaluri sainJinro nageboba unda aigos mdinaris 

im ubanze, romelic yvelaze metad moxerxebuli maRali wylis 

gasaSvebad. es icavs kalapots warecxvisagan, uzrunvelyofs mis 

mdgradobas da akmayofilebs naosnobis moTxovnebs. did xidze 

avtomobilTa moxerxebuli moZraoba, uzrunvelyofilia ZiriTadad 

gegmaSi da grZiv profilSi xidebTan mdore misasvlelebis mowyobiT. 
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nax. 10.5. xidebi mrudze 
a – mrudi gegmaSi; b – vertikalur mrudze 
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did wyalsadinarebze gadasvlis adgilis SerCeva Cveulebriv xdeba 

sahaero xazidan gadaxriT, amitom did mdinareebze saxide gadasasvlelis 

adgili unda ganixilebodes, rogorc trasis sakontrolo wertili. 

 
10.6. trasis ganviTareba ferdobebze 

 

borcvian da mTagorian adgilebze gzebis trasirebisas, 

gansakurebiT ki mdinaris xeobebisa da xevebis gadalaxvis dros, xSirad 

gvxvdeba ubnebi, romelTa daxriloba aRemateba gzaze zRvrulad 

dasaSveb sidides. aseT adgilebSi SesaZlebelia trasis gayvanis ori 

varianti (nax. 10.6). pirveli varianti aRmarTze pirdapir asvliT gzis 

kategoriis mixedviT yvelaze ufro meti dasaSvebi grZivi qanobiT, magram 

es iwvevs maRali yrilis mowyobas aRmarTis qveda nawilSi da Rrma 

Wrilisa – zeda nawilSi, meore varianti ferdobis kalTaze iribi,  

dagrZelebuli asvliT, mcire miwis samuSaoebis SesrulebiT. am dros 

xdeba sahaero xazidan gzis gadaxveva da trasis xelovnuri dagrZeleba 

raTa grZivi qanobi Seesabamebodes dasaSvebs mocemuli kategoriis 

gzisaTvis. trasirebis aseT xerxs ewodeba xazis ganviTareba ferdobze. 

ferdobian ubanze trasis saWiro sigrZe 

di

H
L  , 

sadac H – aRmarTis simaRlea, m; id – dasaSvebi grZivi qanobia, gamoxatuli 

erTeulis nawilebSi. 

ferdobebis gadalaxva umoklesi manZiliT iwvevs miwis did 

samuSaoebs,  yrilebisa da Wrilebis mosawyobad, magram am SemTxvevaSi  

gzis ubnis sigrZe gamodis mcire, da Tu qanobebi ar aRemateba 30-40‰-s 

avtomobilis gadaadgilebisaTvis siZneleebi ar aris. 

ferdobebze mcire grZivi qanobiT trasis ganviTareba miwis 

samuSaoebis Rirebulebas amcirebs, magram izrdeba gzis sigrZe da masTan 

erTad matulobs sagzao samosis mowyobisaTvis samuSaoTa moculoba, 

rac nawilobriv gadafaravs miwis samuSaoebis dros miRebul ekonomias. 

avtomobilTa gadarbena izrdeba da ekonomia, miRebuli gzis mSeneblobis 

procesSi, drois ganmavlobaSi STainTqmeba avtomobilebis gazrdili 

saeqspluatacio xarjebiT. garda amisa, ferdobebze xazis ganviTarebas 
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xSirad Tan axlavs mcire radiusis mrudebis Semotana, rac gzaze  qmnis 

moZraobisaTvis saxifaTo ubnebs. 

dabali kategoriis gzebisaTvis gardamavali tipis fenilebiT da 

moZraobis mcire intensiobiT, trasis ganviTarebis aseTi varianti 

yvelaze ufro mizanSewonilia. maRali kategoriis gzebisaTvis ki 

piriqiT, trasis SemoklebiT miRweuli upiratesoba eWvs ar iwvevs da 

amitom mis ganviTarebas mimarTaven mxolod im adgilebSi, sadac Wrilis 

siRrme an yrilis simaRle teqnikuri TvalsazrisiT dauSvebelia. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 10.6. ferdobze trasis ganlagebis variantebi:  
a - gegma; b - grZivi profili. 

 

zogjer mcireborcvian da daseril ubnebis gzebze miuRebelia  

ferdobebis gadakveTa umoklesi manZiliT, maqsimaluri qanobebis, xolo 
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zogjer ki gansakuTrebul SemTxvevebSi, dasaSvebi qanobebis gamoyenebiT. 

grZeli, cicabo aRmarTebis gadalaxva metad Znelia nelmavali, didi 

satvirTo avtomobilebisa da avtomatareblebisaTvis, xolo daRmarTze, 

safaris sriala (molipuli) zedapiri da friqciuli muxruWebis 

gadaxureba xSirad xdeba didi siCqariT momaval avtomobilTa avariebis 

mizezi.  

zRvruli qanobebis mqone aRmarTebze gamtarunarianobis da 

moZarobis usafrTxoebis amaRlebis mizniT zogjer aucilebelia savali 

nawilis damatebiT zolis mowyoba, romelzedac moZraoben avtomobilebi 

da avtomatareblebi nakadis danarCeni nawilis dabrkolebis gareSe. 

ferdobebze da rTuli reliefis ubnebze sadac gzis gadayvanisas 

saWiroa gansazRvruli qanobis dacva, trasis mimarTulebas winaswar 

saxaven msxvilmasStabiani gegmis mixedviT. trasis variantebis winaswar 

mimarTulebas irCeven, reliefis, sxvadasxva winaaRmdegobaTa da 

sainJinro-geologiuri pirobebis gaanalizebiT, pirvel rigSi, mewyerebis 

saSiSroebis gaTvaliswinebiT. 

gansazRvraven horizontalebian gegmaze trasis mimarTulebas   

momijnave horizontalebis Soris winaswar SerCeuli grZivi qanobis 

Sesabamisi manZilebis fargliT Tanmimdevruli daWdeviT an am procesis 

imitaciiT kompiuteris monitorze. es manZili anu „biji“ Seesabameba 

trasirebis dros miRebul grZiv qanobs. 

winaswar SerCeuli i grZivi qanobiT  horizontalebis gadakveTisas 

momijnave horizontalebs Soris manZili Seadgens 

i

h
 , 

sadac h – horizontalebs Soris doneTa sxvaobaa, m. mocemuli qanobis 

mqone xazis mdebareobas pouloben horizontalebs Soris (nax. 10.7) ℓ 

monkveTis mozomviT fargliT an kompiuteris „TagunaTi“. amasTan 

maqsimalurad cdiloben SeinarCunon trasis winaswar dasaxuli 

mimarTuleba. miRebul texil xazs asworeben calkeul ubnebze 

warmoqmnil kuTxeebSi wriuli da gardamavali mrudeebis CaweriT. 

vinaidan Tavdapirvelad dasaxuli Tanabari qanobebis texili xazi 

swordeba da qanobi diddeba, trasirebis dros qanobs iReben mocemulze 

10-15‰-iT naklebs. 
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ferdobze gayvanili trasa xSirad icvlis Tavis mimarTulebas. 

moxvevis kuTxeebis wveroebis mdebareoba umTavresad ganisazRvreba 

adgilis reliefiT, magram damokidebulia aseve momijnave mrudebis 

gegmaSi ganlagebaze. amitom horizontalebTan gegmaze trasirebis dros 

saWiroa mudam vamowmoT gardamavali mrudeebis ganlagebisa da viraJebis 

gandevnis SesaZlebloba. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 10.7. mocemuli qanobiT gzis trasirebis xerxebi  
horizontalebian gegmaze:  

1 – mocemulia qanobis xazi; 2 – trasa, mocemulia  
qanobis gamasworebeli. 

 

 

 

 

 

 

 

 

 

nax. 10.8. mosazRvre mrudebis ganlageba:  

a – Sebrunebuli mrudeebi; b – wriuli mrudeebis uSualo SeuRleba  
      viraJis  erTnairi  daxrilobisas; g – erTmxrivi mrudeebi viraJis  

sxvadasxva qanobiT (wyvetili xaziT naCvenebia ukeTesi gadawyveta ori  
   mrudis erTiT Secvlis SemTxvevaSi; d – mcire radiusiani mrudis Secvla 

wertilSi uSualo SeuRlebuli gadabmuli mrudeebiT) Ln da L – swori  
Cadgmuli ubnebi viraJis ganviTarebisa da gardamavali mrudeebis 

ganlagebisaTvis. 
 

momijnave mrudeebis Sexamebas yvelaze ufro damaxasiaTebeli 

SemTxvevebi naCvenebia nax. 10.8. 
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10.7. trasireba dasaxlebuli punqtebis  
maxloblad 

 

saavtomobilo gzebze rogorc adgilobrivi, ise satranzito 

gadazidvebis ganxorcieleba moiTxovs am gzebis dakavSirebas Sualedur 

dasaxlebul punqtebTan.  

dasaxlebuli punqtis maxloblad gzis trasirebisas ganxiluli 

unda iyos gzis gayvanis variantebi dasaxlebul punqtis  teritoriaze 

da mis gverdze _ misasvleli gzis agebiT. arCevani damokidebulia gzis 

daniSnulebaze, dasaxlebuli punqtis sidideze, adgilobrivi da 

tranzituli moZraobis Tanafardobaze. 

dasaxlebul punqtebTan axlos maRali kategoriis gzebis 

trasireba umjobesia misi SemovliT da misasvleli gzebis mowyobiT. 

dasaxlebul punqtebze satranzito moZraobis gaSveba zrdis moZraobis 

intensivobas, arTulebs adgilobriv sagzao moZraobas. intensiuri 

moZraobiT datvirTuli gza hyofs dasaxlebul punqtebs izolirebul 

nawilebad, arTulebs masSi sameurneo saqmianobas, qveiTebisaTvis 

izrdeba sagzao satransporto SemTxvevaTa saSiSroeba, Zlierdeba xmauri 

da haeris gaWuWyianeba avtomobilTa mier. dasaxlebuli punqtis 

farglebSi mniSvnelovnad klebulobs avtomobilebis siCqare. Zneldeba 

gzis Senaxva, _ gansakuTrebiT Tovlwmenda. dasaxlebuli punqtis 

farglebSi Tu saWiro gaxda srulyofili satranzito gzis ageba. es 

unda ganxilul iqnas, rogorc droebiTi RonisZieba, romelic xels 

uwyobs mis keTilmowyobas. imave dros saWiroa satranzito moZraobiT 

qalaqis Semovlis variantis gaTvaliswineba, romelic ganxorcieldeba 

moZraobis intensiobis gazrdis Semdeg. 

gansakuTrebiT rTulia tranzituli gzis trasireba msxvil 

dasaxlebul punqtebSi, sadac ramdenime aseuli aTasi adamiani cxovrobs. 

satranzito moZraobis fardobiTi wili miT ufro mcirea, ramdenadac 

metia qalaqis mosaxleoba. rig qveynebSi (britaneTi, aSS, germania) 

Catarebuli dakvirvebebis monacemebis ganzogadeba iZleva saerTo nakadSi 

satranzito avtomobilebis N nawilis (procentebSi) damokidebulebas 

dasaxlebul punqtebSi mcxovrebTan raodenobaze W (milionebSi) 

WN 18115 . 
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satranszito moZraobis problemasTan erTad did dasaxlebul 

punqtebSi aranakleb rTuli sakiTxia gareubnebidan qalaqSi intensiuri 

moZraobis nakadebis Semoyvana. msxvil dasaxlebul punqtebze gzis 

gayvanisas, misi gegmarebis, arsebuli satransporto qselis moxazulobis, 

samrewvelo sawarmoebis ganlagebis, administraciul _ politikuri da 

kulturul-sameurneo mniSvnelobis mixedviT SesaZlebelia: gadakveTa 

mTavar gzebze, an gareubnebze gavliT, agreTve mierTeba dasagegmarebeli 

teritoriis sazRvrebis mxebTan. qalaqebisaTvis 300-500 aTasiani 

mosaxleobiT yvelaze ufro mizanSewonilia ukanaskneli gadawyveta. igi 

iZleva qalaqTan moxerxebul kavSirs da mcxovrebT acilebs tranzituli 

moZraobiT gamowveul siZneleebs. 

ufro msxvil dasaxlebul punqtebSi, sadac satransporto kvanZebze 

erTmaneTs kveTs ramdenime tranzituli gza, satranzito moZraobis 

acilebisaTvis awyoben SemovliT wriul gzebs. wriuli gza gahyavT 

saqalaqo teritoriis sazRrebTan axlos. am SemTxvevaSi wriuli gzebi 

ara marto aumjobeseben satranzito gadazidvebs, aramed aadvileben 

qalaqis gareubnebs Soris Siga saqalaqo gadazidvebs, gantvirTaven ra 

mis centralur raionebs. 

gare wriuli gzebi radialuri magistralebidan iReben gadazidvebis 

2/3-s. wriuli gza ukavSirdeba saqalaqo sagzao qsels qalaqidan 

gamosuli saavtomobilo magistralebiT. did qalaqebSi an samrewvelo 

raionebSi sacxovrebel SenobaTa da saqarxno nagebobaTa kompleqsebi 

qalaqis centraluri kvartalebidan 20-30 km-iT arian daSorebuli. 

moZraoba dakavSirebulia drois mniSvnelovan danaxarjebTan. centraluri 

raionebis gareubnebTan ukeTesi kavSirisaTvis amerikis, evropisa da 

iaponiis rig qalaqebSi agebulia Cqarosnuli moZraobis gzebi, 

romlebzedac qalaqis momijnave magistralebTan Semosul avtomobilTa 

nakadebi miemarTebian erTi raionidan meoreSi an gareubnebidan centrisaken 

da izolirebuli arian adgilobrivi Siga saqalaqo moZraobisagan. amitom 

iq avtomobilebi moZraoben maRali siCqareebiT, magram qalaqis pirobebSi 

trasirebis siZnele SeuZlebels xdis am quCebzedac iseTive siCqareebis 

uzrunvelyofas, rogorc qalaqgareT. maRali saangariSo siCqareebis (100-

120 km/sT) miuxedavad saqalaqo saavtomobilo magistralebze moZraobis 

siCqare Cveulebriv ar aRemateba 60-80 km/sT. 
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es gzebi gadis estakadebze quCebsa da mdinareebis zemoT WrilebSi, 

gvirabebSi da damSral kalapotebze (nax. 10.9). saqalaqo magistralis 

Rirebuleba metad didia, xolo maTi ageba iwvevs mravali Senobis aRebas 

da metia rTuli sainJinro nagebobebis ganxorcielebas sxvadasxva 

doneze samoZrao kvanZebis gaxsnis gamo. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 10.9. Cqarosnuli saqalaqo gzebis konstruqciuli gadawyvetebi:  
a – estakada quCis zemoT; b – gza mdinaris amomSral kalapotSi;  

g – estakada mdinaris zemodan; d – gvirabi mdinaris qveS. 
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qalaqis ganviTarebis generaluri gegma unda iTvaliswinebdes didi 

gamtarunarianobis saqalaqo gzebis sistemis Seqmnas, romelic Seva 

saqalaqo gzebis da satranzito magistralebis erTian sistemaSi. 

istoriulad Seqmnili gzaTa qseli unda Sexamebul iqnas saqalaqo 

Cqarosnuli gzebis sistemasTan, romelic gaivlis qalaqis centridan 

ramdenime km daSorebiT didi siRrmis gvirabebSi da WrilebSi. aseTi 

amocanis gadaWra gansakuTrebiT rTuldeba Tu qalaqi gaSenebulia 

mdinaris xeobis gaswvriv mTis kalTebze (Tbilisi, saqarTveloSi) an 

didi wyalsatevis pirze mTebiT Semofarglul amfiTeatris formis 

ferdobebze (genua italiaSi). 
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Tavi 11. grZivi profilis daproeqteba 

11.1. saproeqto xazis gavleba 

 
gzis daproeqtebisas iTvaliswineben miwis zedapiridan miwis 

vakisis amaRlebas, amiT uzrunvelyofen sagzao samosis safuZveli 

gruntis gaSrobas da gzis nakleb danamqerebas TovliT. yrilSi gzis 

mowyoba miwis vakisisaTvis qmnis ufro xelsayrel hidrogeologiur 

pirobebs, vidre gruntis bunebrivi zedapiri. 

grZiv profilSi miwis zedapiris mimarT sagzao vakisis 

mdgomareobis dadgenas ewodeba grZivi profilis daproeqteba. es procesi 

xorcieldeba miwis vakisis warbas niSnulebis SemaerTebeli xazis anu 

saproeqto xazis gavlebiT. amis mizania uzrunvelyofili iyos: trasis 

simdovre da grZivi qanobebis dasaSvebi sidide, romlis drosac 

avtomobilebi SesZleben usafrTxod maRali siCqareebis ganviTarebas, 

miwis vakisidan wylis acileba da ganvTvisebis zolis gaSrobas; metad 

mniSvnelovania agreTve moTxovnebis Sesruleba sakontrolo wertilebze 

gzis gavlaze, simaRlis mocemuli niSnulebiT arsebul gzebTan 

mierTebaze trasis dasawyisSi da boloSi, gadakveTebis Sexameba ufro 

maRali kategoriis gzebTan da rkinigzebTan, xidebTan, savali nawilisa 

da vakisis niSnulebis daniSvna dasatbor adgilebze maRali wylebis 

doneze. miwis vakisis samuSaoTa sruli meqanizeba, maTi moxerxebuli 

Sesruleba da sxva. 

ganasxvaveben saproeqto xazis gavlebis or meTods _ daproeqteba 

SemofargvliT da mkveTi (mWreli) xaziT (nax. 11.1). 

 
nax. 11.1. saproeqto xazis gavleba: 

1 – SemofargvliT; 2 – mWreli xaziT. 

 

SemofargvliT daproeqtebisas saproeqto xazs avleben rac 

SeiZleba dedamiwis zedapiris paralelurad. am wesidan gadaxveva 

1 

2 

i1 

i2 
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SesaZlebelia mxolod reliefis dadablebuli adgilebis gadakveTebze 

da grZivi profilis gardatexebis axlo manZilze ganlagebisas. vake da 

mcireborcviani reliefis dros SemofargvliT daproeqteba saSualebas 

iZleva trasa kargad Caiweros reliefis elementebSi, amasTanave 

uzrunvelvyoT kargad gamSrali miwis vakisis miReba. am meTods 

Cveulebriv iyeneben dabali kategoriis gzebis daproeqtebis dros. 

borcviani da Zlier daserili reliefis pirobebSi SemofargvliT 

saproeqto xazis gavlebisas gzis profili gamodis xerxiseburi (ix. 1 

nax. 11.1). avtomobilebs ganuwyvetliv uxdebaT aRmarTebis gadalaxva da  

Semdgom ki xeobebSi Casvla. es iwvevs saTbobis gadaxarjvas da amcirebs 

gadazidvebis siCqares. intensiuri moZraobis dros jamuri satransporto  

danaxarjebi mniSvnelovnad izrdeba. aseT SemTxvevebSi ufro 

racionaluria mkveTi saproeqto xazis gavleba (ix. 2, nax. 11.1) borcvebis 

WrilebiT  gavliT da am gruntis gamoyenebiT dadablebul adgilebSi 

Wrilebis mosawyobad. saproeqto xazis mdebareoba SeZlebisdagvarad 

unda uzrunvelyofdes momijnave Wrilebsa da yrilebSi miwis samuSaoTa 

moculobis balanss, anu Wrilebidan gruntis grZivi gadanacvlebis 

gamoyenebas yrilebis mosawyobad. mkveTi meTodi ufro xSirad gamoiyeneba 

maRali kategoriis gzebis daproeqtebisas, magram am SemTxvevaSi 

aucilebelia moWrili grunti vargodes yrilebis asagebad. mag. 

mtvrovani da liosisebri Tixebis da Tixovani fiqalebis yrilebi, did 

problemebs uqmnian gzis eqspluataciis samsaxurs yvela klimatur 

zonaSi, saharisa da yarayumis msgavs udabnoTa garda. 

saWiroa avRniSnoT, rom SemofargvliT daproeqtebisas xSirad 

miwis vakisi aigeba gzispira rezervebidan, rac amcirebs miwis samuSaoTa 

Rirebulebas gruntis zidvis mcire manZilis gamo. saqarTveloSi da mis 

msgavs mciremiwian qveynebSi saxnavi miwebis gzebisaTvis gamoiyeneba 

SezRudulia amitom es meTodi CvenSi iSviaTad gamoiyeneba. umjobesia 

miwis vakisis ageba specialurad mowyobili gruntis karierebidan. bevr 

SemTxvevaSi gruntis grZivi zidva daproeqtebis mkveTi meTodis dros 

SeiZleba SeiZleba ufro gamosadegi iyos. 
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11.2. grZivi profilis daproeqtebis Tanmimdevroba 
 

saproeqto xazis gavlebas grZiv profilze iwyeben gruntisa da 

hidrogeologiuri pirobebis SefardebiT da mis safuZvelze maRlivi 

sakontrolo wertilebis aRniSvniT, sxvadasxva ubnebze sagzao samosis 

qveda nawilis aucilebeli amaRlebebis dadgeniT. amis Semdeg 

kompiuteris monitorze Savad saxaven saproeqto xazis mdebareobas, 

iyeneben ra grZivi profilis gamosaxvis specialur programebs. 

monitorze gamoisaxeba xazi profilze, romelsac gaaCnia sxvadasxva 

grZivi qanobebi da sxvadasxva radiusebis mqone vertikaluri mrudebi. 

mkveTi saproeqto xazis gayvanisas saWiroa vecadoT viswrafvodeT 

momijnave yrilebisa da Wrilebis moculobebi daaxloebiT toli iyos. 

erTnairi muSa niSnulebis dros Wrilebs ganivi kveTi yrilis kveTze 

ufro didi gamodis, amitom saproeqto xazi unda ganlagdes ise, rom 

Wrilis farTobi grZiv profilSi yrilis farTobze 25-30%-iT naklebi 

gamovides. muSa niSnulebi ar unda aRematebodes, adgilobrivi gruntisa 

da hidrogeologiuri pirobebis Sesabamis minimalur niSnulebs 20-30 sm 

ufro metad. 

saproeqto xazis gavlebisas, saWiroa veridoT adgilobrivi 

mikroreliefis Sesabamis xSir gardatexebs. gansakuTrebiT arasasurvelia 

aRmarTebisa da daRmarTebis metad xSiri cvalebadoba (xerxisebri grZivi 

profili). amasTanave ar aris saWiro xelovnurad SevitanoT ubnebi 

mudmivi daxrilobebiT, rac moiTxovs zedmeti miwis samuSaoebis 

Sesrulebas. aseT adgilebSi ufro mizanSewonilia saproeqto xazi 

gavleba metad didi radiusis mqone Semomfarglavi vertikaluri 

mrudebiT (100000-200000m), miwis bunebrivi zedapiris paralelurad. 

daproeqtebis meTodis SerCeva damokidebulia reliefis saxeobaze. 

Zlier daseril da borcvian reliefSi ufro farTod gamoiyeneba 

vertikaluri mrudebiT grZivi profilis daproeqtebis meTodi, rodesac 

gza sigrZis did nawilze Sedgeba vertikaluri mrudebisagan. es mrudebi 

erTmaneTTan uRldebian uSualod an swori Cadgmebis meSveobiT. vake da 

mTagoriani reliefisTvis ki iyeneben saproeqto xazis gavlebis meTods, 

rodesac saproeqto xazis swor ubnebs jer auRleben vertikaluri 

mrudebiT da Semdgom gamoTvlian muSa niSnulebis Sesworebebs.  
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vertikaluri mrudebiT saproeqto xazis daproeqtebis dros 

monitoris ekranze adgilis zustad gamoxazul profilze saWiroa 

Caidgas sxvadasxva radiusis mqone vertikaluri mrudebi Cveulebriv. 

grZivi profilis masStabebia 1:5000 da 1:500 vake adgilebSi da 1:2000 da 

1:200 mTagorian adgilebSi. 

monitorze winaswar dasaxul saproeqto xazze „Tagunas“ saSualebiT 

Caixazeba vertikaluri mrudebi. mrudebis radiusebi da grZivi qanobebi 

isea SerCeuli, rom napovni iyos saproeqto xazis yvelaze ufro mdore 

mdebareoba, romelic amcirebs avtomobilis gasavlel manZils da ar 

saWiroebs zedmeti miwis samuSaoebis Sesrulebas. rTul SemTxvevebSi 

saxaven ramdenime variants, saidanac irCeven saukeTesos.  

saproeqto xazis elementebis boloebis zust urTierSexameba, yvela 

vertikaluri mrudis wveroebis koordinatebis, momijnave mrudxazovani 

da sworxazovani ubnebis SeuRlebis wertilebis, sworTa qanobebis 

maxasiaTebelTa gansazRvra da sxva gaangariSebani warmoebs specialuri 

kompiuteruli grafikis programebis gamoyenebiT. 

sworxazovani ubnebiT daproeqtebisas, saproeqto xazis mdebareoba 

winaswari dasaxeba grZiv profilze maT gardatexebze iTvleba saproeqto 

niSnulebi, zustdeba daxrilobebis sidide. jobs niSnulebi davniSnoT 

ise, rom saproeqto xazis daxriloba gamoixatos mTlian aTaseulebSi. 

Tu miRebuli muSa niSulebi ar aris damakmayofilebeli, (mag. Sualedur 

wertilebSi ar aris daculi miwis zedapiridan an gruntis wylebis 

donidan sagzao samosis qveda nawilis saWiro amaRleba an didi manZilze 

gza gadis mcire WrilebSi da a.S.). aseT SemTxvevaSi grZivi qanobis 

sididesa da sawyisis muSa niSnulebs vcvliT, Sesabamisad avtomaturad 

moxdeba grZivi profilis yvela parametris gadaangariSeba. 

saproeqto xazis gavlebis procesSi saWiroa Semdegi kerZo 

amocanebis gadawyveta.  

1. saproeqto xazis miwis zedapirze gamosvlis adgilis ganisazRvra, 

mocemuli grZivi qanobiT i (nax. 11.2, a.). Tavidan gamoiTvleba gruntis 

zedapiris grZiv qanobi i0 ubanze, sadac Tu vimsjelebT grZiv qanobis 

mixedviT saproeqto xazi gamodis zedapirze. Semdeg pouloben fiqtiur 

niSnuls am qanobis gagrZelebaze A wertilSi, saidanac iwyeba aRmarTi. 

miumateben ra am niSnuls sagzao samosis qveda nawilis saWiro 
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amaRlebas misi ganivi profilis yvelaze ufro dabal adgilas B 

wertilSi, gansazRvraven ubnis sigrZes aRmarTTan erTad. formuliT  

0ii

Hh
L




 .                              (11.1) 

2. Wrilidan yrilSi gadasvlis wertilebis moZebna (nax. 11.2, b) 

manZili ℓ ubnis dasawyisidan, sadac saproeqto xazi gadadis Wrilidan 

yrilSi (an piriqiT), ganisazRvreba ABO da OCD samkuTxedTa msgavsebidan  


12 H

L

H



,                             (11.2) 

sadac H2 da H1 muSa niSnulebia ubnis dasawyisSi da boloSi, m. L – ubnis 

sigrZea, romlis farglebSi saproeqto xazs da miwis zedapirs aqvT 

mudmivi qanobebi, m. 

 

 

 

 

 

 

 

nax. 11.2. amocanebi, romelTa amoxsna xdeba grZivi profilis  
mudmivi qanobiT daproeqtebisas:  

a – mudmivqanobiani xazis gamosvlis adgili miwis zedapirze;  
          b – Wrilidan yrilSi gadasvlis wertilis moZebna grZivi  
         profilis swor monakveTze; g – igive vertikaluri mrudis monakveTze.  

1 – grZivi profilis xazi; 2 – miwis xazi. 

 

(11.2.) formulidan vRebulobT  

  
21

1

HH

LH




 .                (11.3) 

vertikalur mrudze saproeqto xazis gavlebis dros dedamiwis 

zedapirTan gadakveTis wertilis (nax. 11.2. g) povna SeiZleba vertikaluri 

mrudis gantolebisa 
R

Y
2

2
  da grZiv profilSi miwis zedapiris xazis 

gantoleba 0iaY   erToblivi amoxsniT (sadac i0 – dedamiwis zedapiris 

daxriloba) aqedan vRebulobT saZebn damokidebulebas  

     RaiRRi 22
0

2
0  .                        (11.4) 

B 

a
 

i 

A 

B 

C 

A 

L 
L 

O i 

h
 

H
 i0 

H
1
 

O D 1 

2 i0 

H
 

i 

H
2 

i 
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kompiuteruli teqnikis ganviTarebam saSualebam mogvca saavtomobilo 

gzebis grZivi profili mTlianad davaproeqtoT eleqtronul gamomTvlel 

manqanaze. amJamad damuSavebulia programebi, romlebiTac kompiuteris 

monitorze SeiZleba saproeqto xazis mdebareobis gansazRvra 

optimalurobis mocemuli kriteriumis dakmayofilebiT (miwis samuSaoTa 

minimumi saangariSo avtomobilis yvelaze didi saSualo siCqare) 

kompiuteris mexsierebaSi SeaqvT monacemebi miwis zedapiris profilze, 

zustad fiqsirebuli wertilebis niSnulebze (mag. rkinigzebTan 

gadakveTebi), wertilebze romlebSic niSnuli SeiZleba mxolod gadides 

xidebis savali nawili, an Semcirdes (savali nawili gzagamtarebis qveS). 

kompiuteri iZleva saproeqto xazis niSnulebs, romlebic akmayofileben 

vertikaluri mrudebis radiusebisadmi da grZivi qanobebisadmi normativebSi 

mocemul moTxovnebs. am SemTxvevaSi damproeqtebeli gaTavisuflebulia 

rutinuli, xangrZlivi da momqancveli samuSaoebisgan. SemoqmedebiT 

rols, romelic mdgomareobs grZivi profilis moxazulobis Tavdapirvel 

dasaxvaze asrulebs proeqtis mTavari inJineri Semdgomi optimizacia ki 

sruldeba kompiuteris mier, programaSi Setanili kriteriumebis Tanaxmad.  

 

11.3. sakontrolo wertilebis daniSvna saproeqto 
xazis gavlebisas 

 

rogorc aRvniSneT saproeqto xazi unda gadiodes rig sakontrolo 

wertilebze. maTi SerCeva proeqtis mTavari inJinris (proeqtis avtoris) 

gadasawyveti SemoqmedebiTi amocanaa  da mas veraviTari kompiuteruli 

programa ver Seasrulebs. nawili am wertilebisa zustad aris fiqsirebuli 

simaRlis mixedviT. mag. gadakveTebi erT doneze rkinigzebTan da 

arsebul saavtomobilo gzebTan, aseve trasis dasawyisi da bolo. sxva 

sakontrolo wertilebis mdebareoba ganisazRvreba miwis donidan maTi 

minimaluri amaRlebiT, romelic SeiZleba gavadidoT saproeqto xazis 

simdovris uzrunvelyofisaTis, Tumca es aZvirebs mSeneblobas. aseTebia 

niSnulebi xidebTan, milebis zemoT, miwis vakisis amaRleba wylis 

xangrZlivi Segubebis adgilebs zemoT da sxva. 

saproeqto xazis niSnulebi sakontrolo wertilebze unda 

dainiSnos grZivi profilis daproeqtebis dawyebamde. mag. sagzao samosis 
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qveda nawilis amaRleba grZivi profilis yvelaze ufro dabal adgilas, 

zedapiruli wylebis xangrZlivi Segubebis adgilebSi da gruntis 

wylebis maRali dgomisas. Ria adgilebSi, sadac SesaZlebelia Tovlis 

namqeri, saWiroa miwis vakisis warbas garkveuli amaRleba Tovlis 

safaris zedapiridan (ix. Tavi 7-7). 

gacilebiT ufro Znelia niSnulebis daniSvna da saproeqto xazis 

gavleba xelovnur nagebobebTan axlomdebare ubnebze. saproeqto xazis 

mdebareoba unda uzrunvelyofdes malis naSenis qveda nawilis sakmao 

amaRlebas wylis zedapiridan, raTa nagebobam Seferxebis gareSe 

gaataros maRali wylebi. agreTve, ar daitboros misasvleli. 

xelovnuri nagebobebis amaRlebis sidide kalapotis fskeridan 

miiReba Semdegi sidideebis jamidan: monadeni wylis siRrme nagebobis 

SesasvlelTan Setborebis gaTvaliswinebiT. manZili datborili wylis 

donesa da malis naSens Soris. mcire xelovnur nagebobebTan es manZili 

unda uzrunvelyofdes mcuravi sagnebis usafrTxo gaSvebas da 

wyaldidobisas, malis naSenis dautborvadobas. 

noRebze yrilis simaRles niSnaven Setborvis donis mixedviT. did 

mdinareebze, sadac wyaldidobisas wyliT ifareba didi sivrce da 

SesaZlebelia talRebis warmoqmnac, yrilis warbas niSnuli saWiroa 

dainiSnos talRis donidan saWiro amaRlebis mixdviT. xidTan misasvlel 

yrilebs aproeqteben iSviaTi ganmeorebadobiT vidre saangariSo 

wyaldidobis ganmeorebadobaa. es imiT aixsneba, rom xidebi ufro 

naklebad xangamZlea vidre yrilebi misasvlelebTan. 

maRal kategoriebze didi da saSualo xidebis misasvlelebTan 

yrilebis warbas amaRlebisadmi moTxovnebi mocemulia TavSi 21.2. 

mcire da saSualo zomis xelovuri nagebobebis daproeqtebisas 

saproeqto xazis simdoris uzrunvelyofisaTvis sargebloben Semdegi 

xerxebiT: 

1. xidis mdebareoba grZiv qanobze (nax. 11.3, a). Tu safaris tipi 

xidze iseTivea, rogorc misasvlelebTan, maSin xidis maqsimaluri grZivi 

qanobi unda iyos misasvlelebis analogiuri. xis fenilebis mowyobisas 

xidis savali nawilis grZivi qanobi ar unda aRematebodes 20‰ ficrebis 

grZivad dagebisas da 30‰ ganivad dagebisas. mcire xidebs ganlagebulebs 

didi grZiv qanobebze, zogjer gadasweven xeobis erTi napirisaken, 
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wyalsadinaris xelovnuri kalapotis mowyobiT. grZivi qanobis mqone 

ubani, romelzedac xidia ganlagebuli unda gagrZeldes mcire manZilze 

xidis orive mxares. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
nax. 11.3. mcire xidebTan saproeqto xazis datanis magaliTebi. 

 

2. xidis ganlageba vertikalur mrudze. saSualebas gvaZlevs 

aviciloT xidTan axlos saproeqto xazis gadatexebi, rac gardauvalia 

horizontalur sibrtyeze xidis mowyobis dros (nax. 11.3, b). 

3. xidis qveS kalapotis gaRrmaveba. aucilebelia vake adgilebSi 

naklebadgamoxatuli wyalsadinaris gadakveTisas sadac wylis dinebis 

bunebrivi siRrme ar aRemateba 20-30 sm. wylis xarjisas didi nawili 

miedineba xidis qveS TxrilSi. kalapotis gaRrmavebisaTvis aucilebelia 

rom xevTan Txrils hqondes iseTi grZivi qanobi, romlis drosac 

kalapoti ar dailameba xolo Txrili SeiZleba gamoiyvanoT zedapirze 

xidTan axlos. 

4. xelovnur nagebobaTa muSa niSnulebis Semcireba. amas aRweven 

wylis gadinebis saangariSo siCqaris SemcirebiT, rac amcirebs gadinebis 
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siRrmes da Setborili horizontis simaRles. SeiZleba agreTve didi 

diametris mqone erTi milis Secvla, igive jamuri gamtarobis unaris 

mqone ramdenime mcire miliT. 

viwro da Rrma xramebze yrilebis daproeqtebisas (nax. 11.3, g) Tu 

xelovnuri nagebobis mowyobis adgilze muSa niSnulebs ganvsazRvravT 

yrilebisa da Wrilebis moculobis tolobidan maSin igi ufro didia, 

vidre yrilis minimaluri saWiro simaRle, viwro da Rrma xramebze 

gadasasvlelad. am dros ufro mizanSewonilia milebis Cawyoba (nax. 11.4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

nax. 11.4. saproeqto xazis datanis magaliTebi wyalgadamSveb 
milebze. 

 

didi sanaosno mdinareebis gadakveTebze xidis savali nawilis 

amaRleba misasvlelebTan aucilebelia, vinaidan winaaRmdeg SemTxvevaSi 

yrilebis simaRle ar iqneboda sakmarisi. yvela SemTxvevaSi saproeqto 

xazma unda uzrunvelyos xidze Sesvlis simdovre. am mizniT xidTan 

misasvlelebis daxrilobas Rebuloben ara umetes 30‰, xolo yrilis 

bolosa da xidis saTaves Soris miwis samuSaoTa moculobis Semcirebis 

mizniT awyoben horizontalur ubans, romelis sigrZe sakmarisia 

vertikaluri mrudebis tangensebis ganlagebisaTvis. did xidebze, noRaSi 

ganlagebuli malebiT, sanaosno malebisaTvis saWiro damatebiTi 

amaRleba SeiZleba gakeTdes noRis malebis grZiv qanobze mowyobiT. 
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saproeqto xazis mdebareoba aseve unda uzrunvelyofdes wylis 

grZivi arinebis uwyvetobas kiuvetebsa da rezervebSi. Cveulebriv 

kiuvetebs fskers awyoben miwis vakis warbas paralelurad, amitom misi 

daxriloba gzis grZivi qanobis tolia. fskeris TiTeuli ubnis sigrZeze 

_ kiuvetidan wylis gadagdebis adgilSi _ saWiroa rom misi fskeris 

daxriloba mimarTuli iyos erT mxares da iyos sakmarisi wylis 

Tavisufali CadenisaTvis Segubebis gareSe. kiuvetebis fskeri rom ar 

daifaros balaxiT mas unda mieces daxriloba ara nakleb 5‰. gamonaklis 

SemTxvevebSi, wylis arinebis gansakuTrebiT rTul, vakis pirobebSi 

daSvebulia grZivi qanobis Semcireba 3‰-mde. saWiroa gamoviyenoT wylis 

arinebis yoveli SesaZlebloba Tundac Sesabamis adgilebSi asaorTqlebeli 

auzebis mowyobiT. kiuvetebis hidravlikuri angariSi moyvanilia TavSi 

8.2. 

adgilmdebareobas Tu aqvs ganivi qanobi zeda kiuvetis gadavsebis 

Tavidan asacileblad, grZivi profilis dadablebul adgilebSi awyoben 

mils angariSis gareSe qveda kiuvetSi wylis gasaSvebad, sasurvelia, rom 

kiuvetebidan wylis arineba gverdze an xelovnur nagebobebSi 

xorcieldebodes ara umetes 500 m manZilze. 

Tu adgilis reliefis gamo ar SeiZleba wylis arineba kiuvetiT 

gzas aproeqteben ara nakleb 0,5-0,6 m. simaRlis yrilSi. rezervebis 

arsebobisas calkeul ubnebze niSnaven maT iseT siRrmes, romlis drosac 

SeiZleba wylis grZivi arineba minimaluri daxrilobiT da ar 

warmoaiqmneba Segubeba. 

calkeul, mokle, horizontalur ubnebze, umTavresad wyalgamyofebze, 

wylis arinebisaTvis SeiZleba moewyos gzis warbas araparalelurad 

ganlagebuli kiuvetebi, romlebsac aaCniaT wylis CadinebisaTvis saWiro 

minimaluri daxriloba. am SemTxvevaSi wyalgamyofidan daSorebis 

mixedviT siRrme izrdeba. saWiroa moveridoT fskeris damatebiT 

CaRrmavebas normaluri siRrmidan 0,6 m ufro metad, vinaidan ferdobis 

erTnaxevriani daxrilobisas 1-1,2m siRrmis kiuvets zemodan aqvs 3,5-4,0m. 

sigane. es ki zrdis miwis samuSaoTa moculobas da rac mTavaria 

auaresebs mgzavrebis gadaadgilebis usafrTxoebas. 
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11.4. yrilebisa da Wrilebis moculobebi 

 

mSeneblobis organizaciis proeqtis Sedgenis, sagzao manqanebis 

SerCevisa da mSeneblobis Rirebulebis SefasebisaTvis gansazRvruli 

unda iyos miwis samuSaoTa moculobebi, romelic unda Sesruldes miwis 

vakisis agebisas calkeul ubnebze da mTlianad gzaze. 

miwis samuSaoTa moculobebs iTvlian grZiv profilidan amowerili 

muSa niSnulebis mixedviT. 

grZivi profilis or momijnave gadatexebs Soris miwis vakisis 

mokle ubani, adgilis ganivi qanobis arsebobisas, SeiZleba ganvixiloT 

rogorc swori geometriuli sxeuli _ prizmatoidi trapeciisebri 

fuZeebiT (nax. 11.5). 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

nax. 11.5. Wrilebisa da yrilebis moculobaTa dasadgeni 
sqema gruntis horizontalur zedapirze 

 

prizmatoidis moculobis gansazRvrisaTvis gamovyoT dℓ sisqis 

vertikaluri elementaruli Sre erTerTi bolodan ℓ manZilze. yrilis 

simaRle am adgilas h-is tolia. 

elementaruli Sris moculoba 

 hdhmBdFdv )(  ,                        (11.5) 

sadac B – miwis vakisis siganea zemodan, m – ferdobis daxris 

koeficientia. 

prizmatoidis mTliani moculoba 

 
1

0

)( hdhmBVpr .                            (11.6) 
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yrilis simaRle ganxilul wertilSi 

L

HH
Hh

)( 21
1


  

sadac L prizmatoidis sigrZea. 

gantoleba (11.6) h-is CasmiT da misi integrirebiT 0-dan L-is 

sazRvrebSi, vRebulobT sakmaod did mravalwevrs. igi SeiZleba 

gardavqmnaT kveTis boloebSi farTobebis tolia 

111 )( HmHBF    da       222 )( HmHBF  .     (11.7) 

es gvaZlevs gamosaxulebas 

L
HHm

L
FF

V 




 





2

)(

2
2121

pr . 

Tu prizmatoidis SuaSi kveTis farTobs aRvniSnavT 

F saSsaSsaS. HHmBF )(       sadac     
2

21 HH
H


saS.  

gamosaxuleba Rebulobs aseT saxes 

L
HHm

FV 




 


12

)( 21
saS.pr .                      (11.8) 

gamosaxulebebSi (11.7) da (11.8) meore wevrebi pirvelTan SedarebiT 

ufro mcirea, amitom isini saWiroa gaviTvaliswinoT Tu H1 da H2 

niSnulebis sxvaoba 1 m. da metia. momijnave niSnulebis naklebi 

sxvaobisas miwis samuSaoTa gansazRvrisTvis SeiZleba gamoviyenoT 

gamartivebuli gamosaxulebebi 

     L
FF

V 



2

21
pr ,                        (11.9) 

LFV  saSpr .                         (11.10) 

pirveli am gamosaxulebidan iZleva ramdenadme momatebul, xolo 

meore _ miwis samuSaoTa Semcirebul moculobebs. gantolebebi (11.9) da 

(11.10) erTnairad gamosadegia yrilebisa da Wrilebis moculobaTa 

gansazRrisaTvis. toli muSa niSnulebisa da miwis  vakisis erTnairi 

siganisas, Wrilebs moculobebi yrilebis moculobebze ufro didia 

kiuvetebis arsebobis xarjze (nax. 11.6). 

ganxiluli formulebi ekuTvnis gzis swor ubnebs gegmaSi da 

profilSi. 
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nax. 11.6. toli muSa niSnulebis mqone yrilisa da  
Wrilis moculobebis gansazRvra 

 

gegmaSi uwyveti klotoiduri mrudebiT da SeuRlebuli 

vertikaluri mrudebiT grZiv profilSi gzis trasirebis dros (ix. 12.4) 

gzis RerZi mrudxazovania. 

 
 
 
 
 
 
 
 
 
 

nax. 11.9. miwis vakisis gauTvaliswinebeli moculoba  
vertikaluri mrudis monakveTze:  

1 – gauTvaliswinebeli farTobi grZiv profilze; 
                2 – igive ganiv kveTze. 
 

vake adgilas gegmaSi gzis simrude ar axdens gavlenas miwis 

samuSaoTa moculobaze. giuldenis Teoremis mixedviT mbrunavi sxeulis 

moculoba tolia misi kveTis farTobis namravlisa simZimis centris 

traqtoris sigrZeze. adgilis ganivi qanobis ararsebobisas, miwis vakis 

simZimis centri ganlagebulia mis RerZze, romelzedac zomaven trasis 

sigrZis gazomvas. did parametrebian klotoidebze simrude mdored 

icvleba. SeiZleba CavTvaloT, rom is ucvleli rCeba mokle ubnebis 

sazRvrebSi (piketi da naklebi), romlisTvisac xdeba miwis samuSaoTa 

gamoTvlas. grZiv profilSi kveTebs Soris mniSvnelovani manZilis dros, 

ubnebis simrudis gauTvaliswineblobam (nax. 11.7) SeiZleba gamoiwvios 

didi cdomileba. amitom aseT adgilebSi, umjobesia ubnis sigrZe miviRoT 

ara umetes 50 m. 

D A 

H
 

H
 

1 

2 
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11.5. miwis samuSaoTa moculobebis gamoTvla 
 

miwis samuSaoTa moculobis gamoTvlebisaTvis saproeqto 

organizaciebi iyeneben sapecialur kompiuterul programebs, Sedgenil 

miwis vakis sxvadasxva siganisaTvis. SeiZleba agreTve specialuri 

cxrilebis sargebloba sadac mocemulia miwis vakisis moculoba muSa  

niSnulebis jamis sxvadasxva mniSvnelobebisaTvis H1+H2, L ubnis sxvadasxva 

sigrZis dros.  

miwis samuSaoTa moculobebis gamoTvla kompiuteruli programebis 

gamoyenebiT, saSualebas gvaZlevs samuSaoTa didi moculobis miuxedavad 

swrafad vawarmooT gaangariSeba da Tavidan aviciloT Secdomebi, 

romlebic xSiria xeliT gamoTvlisas.  

gamoTvlebis gamartivebisTvis, kiuvetebis moculobebi SehyavT 

Wrilebis moculobebSi. yrilebis gamoTvlebis dros, ki kiuvetebs 

moculobas angariSoben damatebiT, specialuri cxrilebiT. adgilis 

100‰-ze naklebi ganivi qanobi naklebad axdens gavlenas samuSaoTa 

moculobebze da gamoTvlebis dros mas ar iTvaliswineben. ferdobebian 

ubnebze miwis samuSaoebs gansazRvraven (11.9) gantolebis mixedviT. 

gamoTvlebisaTvis gamoxazuli unda iyos miwis vakis ganivi profili 

damaxasiaTebel wertilebSi (nax. 11.8). xeliT angariSisas Wrilebsa da 

yrilebs farTobs zomaven planimetriT an rTuli kveTis martiv 

figurebad yofiT.  

 

 

 

 

 

 

 

 

 

nax. 11.8. miwis vakisis ganivi profilebi ferdobebze 
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F2 F3 
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xidebs 4 m. naklebi sigrZiT miwis samuSaoTa gamoTvlis dros ar 

iTvaliswineben da Tvlian maT, rogorc miwiT amovsebul adgilebs. miwis 

samuSaoTa moculobebis ufro zusti gaangariSebisaTvis, romlebic unda 

Sesruldes gzis agebisas, formulebiT gamoTvlil moculobebSi saWiroa 

SevitanoT Sesworebebi romlebic iTvaliwineben: momijnave niSnulebis 

sxvaobis gavlenas, Tu is aRemateba 1 m. mcenareul gruntis asaRebad 

miwis samuSaoebis damatebiTi moculobebs, xelovnur nagebobaTa 

konusebis dazvinvisaTvis saWiro damatebiTi  samuSaoebs; samuSaoTa 

moculobebs romelic sWirdeba sagzao safars gamzadebul gzaze (e.w. 

sagzao samosi mosawyobad saWiro Sesworebebi); gruntis Semkvrivebis 

xarisxs bunebriv ganlagebis sxvadasxva pirobebSi da yrilebSi 

xelovnuri Semkvrelebis gamoyenebis Semdeg; sust fuZeze yrilebis 

dajdomas (torfi, fxvieri gruntebi). garda amisa, damatebiT, proeqtSi 

gauTvaliswinebul samuSaoebSi  SehyavT Semasworebeli koeficienti 1,05-

1,10 miwis samuSaoTa  saerTo moculobaze. sagzao samosis mowyobisaTvis 

Sesworebebis Setanisas iTvaliswineben varclis moculobas. yrilis 

moculobebis gamoTvlisas es Sesworeba SeaqvT uaryofiTi niSniT, vinaidan 

miwis samuSaoebi  mcirdeba moculobiT, romelic uWiravs sagzao samos 

(nax. 11.9, a). WrilebSi ki piriqiT, Sesworeba sagzao samosis mowyobisaTvis 

iwvevs miwis samuSaoTa moculobebis gadidebas da is Seitaneba dadebiTi 

niSniT (nax. 11.9, b). 

 

nax. 11.9. sagzao samosis mowyobisas miwis samuSaoTa  
moculobis Sesworebis sqema:  

a – yrilebs eyreba gverdulebi; b – WrilebSi amoiWreba varcli. 
 

Sesworebis Setana yrilebSi gruntis xelovnurad gamkvrivebaze 

gamowveulia imiT, rom saavtomobilo gzebis miwis vakisis gamkvriveba 
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Tanamedrove moTxovnaTa mixedviT, unda iyos meti bunebrivi ganlagebis 

pirobebSi gruntis simkvrivesTan SedarebiT. amitom yrilebis moculobebi, 

rogorc wesi, naklebia im rezervebis moculobebze, romlisganac 

amoyvanilia es yrilebi. masworebeli koeficientis sidide SeiZleba 

dadgindes bunebrivi ganlagebis pirobebSi gruntis simkvrivis SedarebiT 

gruntis im simkvrivesTan, romelic unda iyos uzrunvelyofili vakisSi. 

sust gruntze ganlagebuli yrilebis dajdomas angariSoben miwis 

vakisis mdgradobis meTodebiT. 

Tu gzis calkeul ubnebze, erTi ganivi profilis sazRvrebSic, 

gruntebi gansxvavdeba damuSavebis siZnelis mixedviT, miwis samuSaoebis 

moculobebs gamoTvlian gruntis TiToeul kategoriisaTvis calcalke. 

es aseve ekuTvnis ubnebs araxelsayreli gruntisa da hidrogeologiuri 

pirobebiT, sadac miwis vakis zeda nawilebs ageben Semotanili 

madrenirebeli qviSiani gruntebisagan. 

  
11.6. gruntis zidvis siSoris dadgena 

 
miwis vakis agebisas grunts Wrian da is gaadaaqvT sxva adgilze ¬_ 

yrilSi, Tu moculoba zedmetia gaaqvT nayarSi (kavalierSi). amitom 

yrilebisa da Wrilebis moculobebis mxolod sidide samuSaoTa 

organizaciis proeqtis SedgenisaTvis da meqanizmebs SerCevisaTvis araa 

sakmarisi. saWiroa vicodeT gruntis zidvis manZilic. 

daserili reliefis pirobebSi, yrilebisa da Wrilebis monacvlebisas 

miwis vakisi SeiZleba aigos ramdenime meTodiT. yrilebis ageba Wrilebis 

damuSavebis dros miRebuli gruntebisagan (grZivi zidva), an 

yrilebisaTvis gruntis amoReba rezervebidan, xolo Wrilebis zedmeti 

gruntis moTavseba kavalierebSi (ganivi zidva). amoRebuli grunti 

gamoyeneba yrilebis asagebad, xolo danaklisi grunti SemoaqvT gzidan 

maxloblad arsebuli karierebidan. 

TiToeuli konkretuli SemTxvevisaTvis yvelaze gamosadegia is 

meTodi, romelic dakavSirebulia satransporto samuSaoTa nakleb 

moculobasTan da miwasaTxreli manqanebis yvelaze efeqtur gamoyenebasTan. 

umetes SemTxvevaSi, zidvis saSualebebi ganisazRvreba adgilobrivi 

bunebrivi pirobebiT, adgilis reliefiT, misasvleli gzebiT, gruntisa 

da hidrogeologiuri pirobebiT. 
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ganivi zidva gamoricxulia Zvirfas miwian adgilebSi, Zlier mlaSe 

gruntis ubnebze, Waobebis gadakveTebze da dasaxlebul adgilebs 

sazRvrebSi. grZivi zidva ar SeiZleba gamoviyenoT, Tu Wrilebs grunti 

ar gamodgeba yrilis amosayvanad. samuSaoTa organizaciis proeqtis 

Sedgenisas erTnairi moculobis momijnave yrilebisa da Wrilebis 

dasadgenad da zidvis saSualo siSoris gansazRvrisaTvis SeiZleba 

gamoviyenoT miwis masebis ganawilebis grafikuli meTodi. 

miwis masebis ganawilebis mruds ageben miwis samuSaoTa moculobebis 

gamoTvlis uwyisebis monacemebis mixedviT trasaze yrilebisa da 

Wrilebis moculobaTa Tanmimdevruli dajamebiT. Wrilebis moculobebi, 

rogorc gruntis mopovebis wyaro miiReba plus niSniT, xolo yrilebis 

moculobebi romelTa amosayvanadac gamoiyenes es grunti, niSniT minus. 

moculobaTa Tanamimdevrul jams zomaven piketebis win ordinatebis da 

gasworebuli trasis Sualeduri wertilebis mixedviT, romelic abscisTa 

RerZs warmoadgens (nax. 11.10). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 11.10. miwis masebis gadanawilebis grafikis Sedgena: 

           1 – grZivi profili; b – miwis masebis gadanawilebis grafiki. 

 

miwis masis ganawilebis mrudebs aqvT Semdegi Taviseburebani: 

mrudis nebismieri ordinata warmoadgens yrilebisa da Wrilebis 

moculobaTa algebrul jams mrudis dasawyisidan ganxilul kveTamde: 

or ordinats Soris sxvaoba V tolia gzaze ganxilul “L” 

kveTebs Soris miwis samuSaoTa moculobebis. aRmavali ubnebi Seesabameba 

Wrilebs, xolo daRmavali-yrilebs. mrudis maqsimumebi da minimumebi 

N M 


V

 

l 



 226 

ganlagebulia Wrilidan yrilSi da yrilidan WrilSi gadasvlis 

wertilebis zemoT. 

gruntis damreci ubnebi axasiaTeben miwis samuSaoTa mcire 

moculobebs, cicabo ubnebi Sejgufebul did moculobebs: 

moculobaTa mrudis gadamkveTi horizontaluri-xazi kveTs ubans, 

romelzedac yrilis moculoba Wrilis moculobis tolia.am xazs 

ewodeba Tanabarmoculobis da gamanawilebeli xazi; gruntis zidvis 

saSualo siSore gamanawilebeli xaziT mokveTili mrudis ubnis 

sazRvrebSi tolia mokveTili farTobis mis maqsimalur simaRleze 

ganayofisa. 

mrudis es Tviseba SeiZleba davamtkicoT Semdegnairad. gziT grZiv 

profilze-Wrilis ubanze gamovyoT elementaruli moculoba dV, 

romelic nax. 11.11-is mixedviT 

gadatanilia yrilSi ℓ manZilze. Tu 

CavTvliT gamartivebulad, rom 

satransporto saSualebani moZraoben 

swor xazze, vpoulobT, rom gruntis 

ganxilul moculobis gadanacvlebaze 

daxarjuli muSaoba tolia. 

dvfdU  , 

sadac f-satransporto saSualebebis 

moZraobis winaRobaa. 

elementaruli namravli ℓdvdv 

ganawilebis mrudze gamosaxulia 

daStrixuli elementaruli dV simaRlis zoliT da ℓ sigrZiT. 

Wrilis mTliani farTobidan yrilSi gruntis gadanacvlebis 

jamuri muSaoba tolia 

 
V

fdvfu
0

 .                       (11.11) 

integrali gamoxatavs mrudis mokveTili nawilis farTobs. Tu 

CavTvliT, rom gruntis zidvis saSualo pirobiTi siSore ℓ-ia, maSin 

gadazidvisas Sesrulebuli muSaoba   

U  vfU .                                (11.12) 

nax. 11.11. gadazidvis saSualo  
manZilis gansazRvris sqema 

l 

dv 

dv
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saidanac U-sTvis ori gamosaxulebis gatolebiT vRebulobT: 

v


 . 

daserili reliefis pirobebSi miwis masebis ganawilebis grafiki 

SeiZleba gamoviyenoT sagzao manqanebis SesarCevad. viciT ra zidvis 

saSualo siSore romlis drosac miwissaWreli manqanis gamoyeneba 

yvelaze ufro efeqturia, is gadaaqvT miwis masis ganawilebis mrudze. 

miwis masebis ganawilebisas mrudis analizis monacemebi saWiroa 

ganvixiloT, rogorc miaxloebiTi da saorientacio. isini srulad ver 

gamoxataven gruntis gadaadgilebis namdvil pirobebs. vinaidan, pirvel 

rigSi, mrudis gaanalizebis dros uSveben, rom grunti gadaaqvT swor 

xazze gadasaadgilebeli moculobebis simZlavris centrebs Soris, maSin 

rodesac zidvis faqtiuri siSore mobrunebaTa gaTvaliswinebiT, da 

mxolod garkveul qanobebze moZraobis SesaZlebloba arsebiTad zrdis 

am manZils. gruntis zedapiris mdgomareobis mixedviT SeiZleba aseve 

Zlier Seicvalos moZraobis winaRoba. garda amisa, miwissaWreli 

manqanebisa da satransporto saSualebebis muSaobis pirobebma. iseve, 

rogorc muSaobis procesSi Wrilebidan wyalsarinebis aucileblobam 

SeiZleba Seaferxos gruntis gadaadgileba Wrilidan yrilSi, Tu Wrili 

ganlagebulia yrilze dabla gzis qanobis mimarTulebiT. eqskavatorebis 

muSaobisas SeiZleba sasargeblo iyos pioneruli tranSeis gayvana 

Wrilis mTel sigrZeze, romelic gamoyenebuli satransporto saSualebebis 

zidvis racionalur manZilze meti iqneba. 

miwis masebis ganawilebis grafikis mixedviT miRebul 

gadawyvetilebebSi arsebiTi koreqtivebis Setana SeiZleba agreTve yrilebSi 

da rezervebSi dasamuSavebeli gruntebis xarisxis gaTvaliswinebiT. 
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Tavi 12. moZraobis usafrTxoebisa da bunebis dacvis 
  moTxovnebis gaTvaliswineba gzebis daproeqtebisas 

 

12.1. moZraobis moxerxebulobisa da usafrTxoebis moTxovnaTa 
gaTvaliswineba trasis daproeqtebisas 

 
4 da 5 TavSi mocemuli moTxovnebi saavtomobilo gzebis gegmisa da 

grZivi profilis elementebis mimarT gamomdinareobdnen gzis calkeul 

elementebze moZraobis pirobebidan, romlebic ganixileboda momijnave 

elementebisagan izolirebulad. faqtiurad TiToeuli gza warmoadgens 

sxvadasxva simrudisa da qanobebis mqone ubnebis Sexamebas. maT gaaCniaT 

monakveTebi gegmaSi da grZiv profilSi SezRuduli xilvadobiT. aris 

agreTve ubnebi, sadac siCqaris Semcireba ganpirobebulia gzebze 

moZraobis usafrTxoebis wesebiT (gadasvlebi rkinigzebze, dasaxlebuli 

punqtebis sazRvrebSi). gzis sxvadasxva ubanze siCqare araa erTnairi. 

cvalebadi qanobebis mqone mokle ubnebze avtomobilebi ver aswreben 

iseTi siCqaris ganviTarebas, romelic dinamikuri maxasiaTeblebis 

mixedviTaa SesaZlebeli. 

nebismieri kategoriis gzebis daproeqtebis dros unda 

uzrunvelyofili iqnas avtomobilebis dinamiuri Tvisebebis sruli 

realizacia da maRali siCqareebiT moZraobis SesaZlebloba. amisaTvis 

gzaze ar SeiZleba iseTi adgilebis daSveba, romlebic zRudaven 

siCqareebs moZraobis usafrTxoebis moTxovnebis gamo (SezRuduli 

xilvadobis adgilebi, cicabo daRmarTebis Sexameba gegmaSi mosaxvevebTan 

da sxva). gzis grZiv profilSi saWiroa moveridoT xerxisebur ubnebs _ 

erTmaneTis monacvle mokle daRmarTebsa da aRmarTebs, romlebic iwveven 

avtomobilis Zravis simZlavris damatebiT xarjvas, unda gvaxsovdes, rom 

yoveli kategoriis gzaze saangariSo siCqare unda uzrunvelyofdes 

usafrTxoebas yvelaze rTul adgilebSic sadac gzis mSenebloba 

gaZnelebulia an jdeba Zalian Zviri. sxva, naklebad rTul monakveTebze 

mizanSewonilia usafrTxo siCqare aWarbebdes saangariSos. 

gzis momijnave ubnebis erTmaneTTan Sexameba ar SeiZleba 

mZRolebis mier gzaze moZraobis pirobebis aRqmis gaTvaliswinebis 

gareSe. es sakiTxi metad mniSvnelovania da mas didi xania ikvleven 

mowinave qveynebis mecnierebi. 
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qvemoT ganxiluli gegmisa da profilis elementebis sidideTa 

dasabuTebis meTodebi ekuTvnis gzis yvelaze ufro rTul ubnebs da 

isini iTvaliswineben rTuli situaciaSi avtomobilis marTvis daZabul 

reJims: samuxruWo Zalis sruli gamoyeneba, mZRolis reaqciis minimaluri 

xangrZlivoba da sxva. 

gzebze avtomobilebis moZraobis faqtiuri siCqareebis Seswavlam 

gviCvena, rom mZRolTa umravlesoba upiratesobas aZlevs moZraobis mSvid 

reJims, an iseT siCqares, romelic saangariSo siCqareze naklebia. 

mZRoli irCevs avtomobilis mSvidi marTvisTvis saWiro traeqtorias. 

Tu gzebze teqnikuri normativebi ar akmayofilebs maT moTxovnebs, 

mZRolebi xSirad aRar icaven trasis daproeqtebul parametrebs: mcire 

radiusis mrudebze gavlisas Semodian Semxvedri moZraobis zolze 

moxvevis radiusis gadidebis mizniT an warmoqmnili centridanuli Zalis 

Sesamcireblad; moZraoben mrudebze saangariSo siCqareze naklebi 

siCqariT. amgvarad marTaven avtomobils ganivi Zalis, grZivi da ganivi 

aCqarebebis maTTvis xelsayreli mniSvnelobebiT. 

moZraobis moxerxebulobis moTxovnebis dakmayofileisaTvis saWiroa, 

rom trasisa da ganivi profilis elementebi ar aZnelebdnen avtomobilis 

marTvas, xolo trasis mimarTuleba savsebiT naTeli iyos mZRolisaTvis. 

mZRolebi moZraobis pirobebs ZiriTadad afaseben Tavisi mxedvelobis 

saSualebiT. informaciis damatebiT wyaros warmoadgens gzis mrude 

ubnebze gavlisas mZRolis organizmze kerZod, vestibularul aparatze 

gadacemuli aCqarebebi. 

samTo gzebze mecnierTa mier sxvadasxva aparaturis daxmarebiT 

mZRolTa yuradRebis mimpyrobi obieqtebis fiqsaciam aCvena, rom 

moZraobis procesSi mZRolis yuradReba (gamoxedva) naxtomiseburad 

gadaitaneba gzis erTi obieqtidan gzispira zolis meore obieqtze. 

mZRoli gamohyofs sivrciT koridoris gamomxatvel sayrden wertilebs. 

romelTa Soris mihyavs avtomobili (nax. 12.1). 

mxedvelobisaTvis sayrden wertilebs Cveulebriv warmoadgens 

savali nawilisa da miwis vakisis kideebi, gzis paraleluri gzispira 

nargavebis mwkrivebi, betonis safaris grZivi nawiburi, bowkintebi 

SuqamreklebiT da sxva. 
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nax. 12.1. mZRolis mzeris gadaadgileba mTagorian pirobebSi 
horizontalur mrudze moZraobisas: 

          a – dabrkoleba marjvnivaa; b – dabrkoleba orive mxaresaa.  
          normebi gviCveneben mZRolis mzeris Tanmimdevrobas, rgolebis 

diametri mzeris xangrZliobas. 

 

mcire siCqareebiT moZraobisas mZRols saSualeba aqvs daakvirdes 

gzaspira zols. siCqaris zrdasTan erTad mZRoli iZulebulia drois 

mudmivi Sualedis ganmavlobaSi moicvas sul ufro da ufro meti sayrdeni 

wertilebis raodenoba. amasTan, TiToeuli adamianis SesaZlebloba, 

aRiqvas da Seafasos esa Tu is movlena SezRudulia. siCqaris 

gazrdasTan erTad mZRolis Tvali, misda uneburad moicavs gzispira 

zolis sul ufro da ufro nakleb farTobs da maxvildeba 

avtomobilidan did manZilze daSorebul erT wertilze (nax. 12.2). 

cnobili rusi megzeve mecnieris n. oranatskis gamokvlevebis 

mixedviT SeiZleba CavTvaloT, rom mZRolis mxedvelobis mipyrobis 

zonis daSoreba damokidebulia L (m) moZraobis siCqareze da gamoixateba 

formuliT 

L VL 3,415 , 

sadac V – siCqarea km/sT. 

mcire intensivobis nakadSi moZraobisas mZRolebi siCqaris gazrdiT  

adideben maTTan Semosul informaciis raodenobas maTTvis optimalur 

sididemde da amcireben siCqares Tu ki izrdeba faqtorebis ricxvi, 

romlis gaTvaliswineba aucilebelia avtomobilis marTvisas. 

erTferovani landSaftis pirobebSi (stepi, savana, tyis erTferovani 

ganakafi zoli), mZRolTan mosuli informaciis raodenoba zogjer ar 
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aris sakmarisi misi aqtiurobis SesanarCuneblad. mZRolis yuradReba 

sustdeba igi modunebulia, misi reaqciis xangrZlivoba izrdeba da 

zogjer moZraobis pirobebis moulodneli umniSvnelo garTuleba 

SeiZleba gaxdes sagzao satransporto SemTxvevis mizezi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 12.2. mZRolis mzeris Tavmoyris wertilebi 3 wuTis ganmavlobaSi 
monakveTis sxvadasxva siCqariT gavlisas: 

     a – siCqare 20 km/sT; b – 80 km/sT; g – mzeriT moculi ubnebi; cifrebi  
    koordinatTa RerZebze axasiaTeben mzeris gadaxras gzis RerZidan  

gradusebSi. 
 

gzis trasirebisas saWiroa misi elementebis erTmaneTTan da 

garemomcvel landSaftTan iseTi Sexameba, romelic uzrunvelyofs 
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mZRolis emociuri daZabulobis optimaluri sidides. gza ar unda iyos 

arc monotonurad erTgvarovani da arc mkveTrad icvlebodes dasaSvebi 

siCqareebi trasis momijnave monakveTebze. dakvirvebebi gviCvenebs, rom 

moZraobis usafrTxoebis da moxerxebulobisaTvis aucilebelia, rom 

momijnave ubanze geometriuli elementebiT gamowveuli siCqaris 

cvlileba iyos umniSvnelo. 

sagzao satransporto SemTxvevebis analizi gviCvenebs, rom 

moZraobis pirobebi SeiZleba SevafasoT usafrTxoebis koeficientiT Kus 

esaa gzis romelime ubanze maqsimalurad dasaSvebi usafrTxo siCqaris Vn 

fardoba mis winamdebare ubanze maqsimalurad SesaZlo siCqareze Vn_1 (nax. 

12.3). 

 

 

 

 

 

 

nax. 12.3. usafrTxoebis koeficientis gansazRvris 
sqema 

gza SeiZleba CaiTvalos usafrTxod, Tu Kus0,8; rodesac 0,6-dan 0,8-

mde mcired xifaTiania. Tu Kus=0,40,6 saxifaToa. Tu ubnebi Zalzed 

saxifaToa moZraobisTvis aseTi monakveTebis gavla yovelTvis amaRlebs 

mZRolis nervul-emociur daZabulobis, amitom siCqareebis epiuris 

mixedviT agebuli usafrTxoebis koeficientebis grafiki SeiZleba 

ganvixiloT rogorc trasis sworad gayvanis erTerTi maxasiaTebeli. 

siCqareebis gansazRvra SesaZlebelia Teoriuli gaangariSebiT an 

arsebuli gzebze avtomobilis siCqaris CaweriT. 

trasis parametrebis SerCeva moZraobis usafrTxoebis uzrunvelyofis 

pirobidan gansakuTrebiT mniSvnelovania mTagorian pirobebSi, sadac 

gegmisa da profilis elementebis specifikuri Sexamebani, mZRolis mier 

sagzao pirobebis aRqma, avtomobilis saWis meqanizmis da samuxruWe 

sistemis muSaobis Taviseburebani ganapirobeben sagzao satransporto 

SemTxvevaTa did simZimes. prof. k. mWedliSvilis mier Catarebuli 

Vn 

Vn – 1 

1 

1


n

n
n
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gamokvlevebis mixedviT mTagorian pirobebSi gzis yvelaze rTuli da 

damaxasiaTebeli monakveTebia gegmaSi mcire radiusis mqone mosaxvevebi 

ganlagebuli did grZiv qanobze mxedvelobis arasakmao manZiliT. aseT 

ubnebze yvelaze rTuli da mosalodneli avariuli situaciaa 

avtomobilis eqsternad damuxruWeba saval zolze winaaRmdegobis 

uecrad gamoCenisas. 

aseT situaciaSi saangariSo siCqariT moZraobisas avtomobilis 

mdgradobisa da marTvadobis uzrunvelyofa niSnavs usafrTxo moZraobas 

yvela naklebad rTul pirobebSi anu gzis mTel sigrZeze. 

eqsternad damuxruWebis procesSi trasisa da sagzao safaris 

parametrebTan erTad moZraobis usafrTxoebas gansazRvravs siCqaris 

absoluturi sidide, vinaidan maszea uSualod damokidebuli borblis 

CaWideba gzis zedapirTan da samuxruWe manZili. usafrTxoebis 

koeficientebis meTodi ar iTvaliswinebs siCqaris absolutur 

mniSvnelobas ris gamoc samTo pirobebSi, rTuli da xSirad cvalebadi 

geometriis mqone trasaze misi gamoyeneba SezRudulia. amasTan erTad 

siCqaris Teoriuli meTodebiT an eqsperimentulad gansazRvra TavisTavad 

amcirebs meTodis saimedobas. 

mTagorian reliefze gzebze moZraobis pirobebi ufro mizanSewonilia 

SevafasoT gansaxilvel ubanze samuxruWe manZilis – S SefardebiT 

samuxruWe manZilTan gegmaSi swor horizontalur monakveTebze S0. 

0S

S
K  . 

vinaidan saangariSo siCqare usafrTxoebas unda  uzrunvelyofdes 

yvelaze uares monakveTzec amitomac mizanSewonilia samuxruWe manZili 

gamoviTvaloT saangariSo siCqaris mudmivi mniSvnelobiT gzis mTel 

sigrZeze. 

idealur SemTxvevaSi samuxruWe manZils vangariSobT gamartivebuli 

gamosaxulebiT romelic gulisxmobs CaWidebis koeficientis Semcirebas 

siCqaris zrdis gamo xazovani kanoniT 

)01,0(2

2

0
vg

v
S





, m 

sadac v – saangariSo siCqarea, m/wm; 

�       – CaWidebis koeficienti, 
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      g – simZimis Zalis aCqareba, 9,81 m/wm2. 

konkretul sagzao pirobebSi samuxruWe manZils vangariSobT 

gamosaxulebiT 

)(2 1

2

0
ifg

v
S





, m                              (12.1) 

sadac 1–CaWidebis koeficientis grZivi nawilia gamoyenebuli 

damuxruWebisaTvis; 

       i – trasis grZivi qanobi, erTeulis nawilebSi; 

       f – gorvis winaaRmdegobis koeficienti. 

CaWidebis koeficientis grZivi nawilis gansazRvra SeiZleba 

akademikos e. Cudakovis mier SemoTavazebuli avtomobilis mdgradobis 

kriteriumiT mrudze araTanabari siCqariT moZraobisas. 
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2 – CaWidebis koeficientis minimalurad saWiro mniSvneloba ganivi 

mimarTulebiT, rodesac xdeba avtomobilis damuxruWeba mrudze, 

CaWidebis koeficientis 1 nawilis gamoyenebiT grZivi mimarTulebiT. 

B – saangariSo avtomobilis kvalis sigane; 

     h – saangariSo avtomobilis simZimis centris simaRle. 

Tu (12.2) gamosaxulebaSi 2-s SevcvliT misi Tanabari ganivi 

aCqarebis sididiT gRv2  miviRebT gegmaSi mrude monakveTze eqsternad 

damuxruWebisas CaWidebis koeficientis maqsimalurad dasaSvebi grZivi 

nawilis ganmsazRvrel gamosaxulebas 
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misi gaTvaliswinebiT samuxruWe manZilis gamosaxuleba miiRebs 

saxes 
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Sesabamisad gzis konkretuli ubnis SefasebisTvis SeiZleba 

gamoviyenoT gamosaxuleba miRebuli (12.4) da (12.1)-s Sefardebidan 
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am gamosaxulebaSi warmodgenilia saavtomobilo gzis trasis 

mTavari elementebi: moxvevis radiusi gegmaSi R da grZivi qanobi – i, 

sagzao samosis zedapiris ZiriTadi maxasiaTeblebi  da f, saangariSo 

avtomobilis ZiriTadi konstruqciuli parametrebi romlebic uSualod 

gansazRvraven mis mdgradobas eqstremalur situaciaSi B da h K 

gamosaxulebis ufro metad gamartivebis mizniT S0 magier SeiZleba 

gamoviyenoT misi minimaluri mniSvnelobebi moyvanili normatiul 

literaturaSi. 

K – sididis mixedviT SegviZlia SevafasoT gzis ubnebi rogorc: 

Zalzed xifaTiani Tu K>2 saxifaTo K=1,52 mcire xifaTiani K=1,21,5; 

uxifaTo K<1,2 gza mTel sigrZeze SegviZlia SevafasoT K sididis 

saSualo mniSvnelobiT Tu misi epiuris farTobs F gavyofT gzis 

sigrZeze L 

L

F
K  .                             (12.6) 

gamosaxulebis simartive saSualebas iZleva didi TvalsaCinoebiT 

Sefasdes gzis calkeul monakvTebze da mTel sigrZeze moZraobis 

usafrTxoeba, daproeqtebis procesSi gamovavlinoT potenciurad saxifaTo 

ubnebi da saTanadoT SevcvaloT isini. SevarCioT arsebul gzebze 

calkeuli monakveTebis rekonstruqciis RonisZiebebi da maTi 

Tanmimdevroba. am meTodis praqtikuli gamoyenebisaTvis SemuSavebulia 

saTanado programuli uzrunvelyofa kompiuterisaTvis. 

 

12.2. bunebis dacvis moTxovnaTa gaTvaliswineba 
  trasis mimarTulebis SerCevisa da sxva saproeqto 

gadawyvetaTa miRebis dros 
 

gzis agebas Seaqvs didi cvlilebebi mocemuli raionis bunebis 

ekologiur wonasworobaSi da sameurneo cxovrebaSi, amitom trasis 

mimarTulebis SerCevisas aucilebelia garemos dacvis moTxovnaTa 

gaTvaliswineba. 
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miwebze soflis meurneobis Sewyvetam da maTi sargeblobis 

sazRvrebis darRvevam SeiZleba Secvalos agraruli kulturebis warmoebis 

Seqmnili racionaluri sistema da gamoiwvios didi ekonomiuri zarali. 

intensiuri moZraobis saavtomobilo magistralebis agebisas 

zogjer saWiro xdeba gzis sxvadasxva mxares ganlagebuli meurneobaTa 

miwis nakveTebis gadagegmareba, soflis meurneobis manqanebis gzaze 

gadasvlis Tavidan acilebisaTvis. amasTan erTad dabali kategoriis 

gzebidan momijnave mindvrebze qariT mixvetili mtveri uaryofiTad 

moqmedebs mosavlianobaze. 

gzebis aSenebisas tyis didi masivebis gakafva cvlis gzis mimdebare 

zolSi tenianobasa da temperaturul reJimebs, iq mobinadre cxovelTa 

arsebobis pirobebs. mTis ferdobze tyis gakafvas SeuZlia gacilebiT 

gazardos zvavebis, mewyerebisa da qvacvenis safrTxe, gaaaqtiuros 

eroziuli procesebi. 

gzaze moulodnel gamovardnisas, cxovelebi SeiZleba gaxdnen mZime 

sagzao-satransporto SemTxvevis mizezi. amitom intensiuri moZraobisas 

tyis masivebSi gzebs Robaven maRali RobeebiT, xolo cxovelebisaTvis ki 

miwis vakisis qveS awyoben specialur gasasvlelebs. 

gzis mSeneblobis dros daufiqreblad Catarebuli miwis samuSaoebi 

xSirad arRveven bunebrivi landSaftis silamazes mouxerxebel 

adgilebSi ganlagebuli gruntebis karierebiTa da rezervebiT, ferdobis 

gaSiSivlebiT naxevaryril _ naxevarWrilebSi, miwis vakisis agebisas 

ferdobebze (nax. 12.4, a) am uaryofiTi movlenis TvalsaCino magaliTia 

kaxeTis gzaze vazianis aRmarTebis Semdeg Riad datovebuli gruntis 

karierebi romlebic mravali welia amaxinjeben mimdebare landSafts. 

 

nax. 12.4. Ria SiSveli ferdobebis da karierebis mwvane nargavebiT SeniRbva. 
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aseT uaryofiT movlenaTa Tavidan acilebisaTvis saWiroa 

mSeneblobis dros landSaftis dazianebuli adgilebis aRdgena an 

SeniRbva mcenareTa nargavebiT (nax. 12.4, b). 

ferdobis SeWra da maTi gadatvirTva yrilebiT xSirad iwvevs 

mewyruli procesebis aqtivizirebas. Waobebis gadakveTebze torfis 

Semkvrivebis Sedegad yrilebma SeiZleba daarRvios arsebuli 

hidrologiuri reJimi daaWaobos an gamoaSros grunti. 

sakurorto da rekreaciul teritoriebze gayvanili gza izidavs 

adamianTa did ricxvs. amitom aseTi gzis daproeqtebisaTvis saWiroa 

garemomcveli bunebrivi landSaftisa da RirSesaniSnavi adgilebis 

daTvalierebis msurvelTa bunebaze zemoqmedebis gaTvaliswineba. gzis 

calkeul ubnebze, mag. gaCerebebze, dasasvenebel da samzer moednebze 

Tavs iyris mravali mnaxveli. Tu am adgilebSi ar gaviTvaliswinebT maT 

saTanado momsaxurebas da sanitarul-higienuri moTxovnilebaTa moxerxebul 

dakmayofilebas es ueWvelad gamoiwvevs gzispira zolis danagvianebas. 

saqarTveloSi aseTi samwuxaro magaliTi mravali gvaqvs. erT erTi 

maTgania mleTis aRmarTis sawyisi monakveTi saqarTvelos samxedro gzaze. 

savali nawilidan wvimebiT Camorecxili zeTebi da saburavebis 

gacveTis produqtebi, moyinvis sawinaaRmdego marilebi anadgureben 

gzispira zolis mwvane nargavebs da xvdebian ra wyalsadinarebSi, iwveven 

da aWuWyianeben maT. es mxedvelobeSi unda viqonioT wyalsacavi zonis 

sazRvrebSi gzis gayvanisas, sadac sagzao wyalsarinis sistemaSi saWiroa 

specialuri saleqarebis mowyoba. 

miTiTebul moTxovnaTa dakmayofileba ver moxerxdeba mxolod 

trasis gegmis cvlilebiT. amis misaRwevad saWiroa grZivi da ganivi 

profilebis specialuri daproeqteba, xelovnur nagebobaTa da 

wyalsarinis sistemis konstruqciebis SerCeva, mgzavrTa momsaxurebis 

obieqtebis racionaluri ganlageba. kargad mofiqrebuli trasireba 

yovelTvis aadvilebs optimaluri gadawyvetilebis povnas. 

dasaxlebul punqtebTan saavtomobilo gzebis axlo gatarebisas 

gansakuTrebiT ki quCebis gamoyenebis dros avtomobilTa gamonabolqvi 

garemos dabinZurebis mTavari wyaroa. aseve did gavlenas axdens 

intensiuri moZraobisagan gamowveuli xmauri da vibracia mosaxleobis 

janmrTelobasa da Sromisunarianobaze.  
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mZime satvirTo avtomobilebis gavliT gamowveuli Senobebis ryeva 

auaresebs cxovrebis pirobebs. zogjer SeuZlebelia gzasTan iseTi 

warmoebebisa da laboratoriebis ganlageba, romlebisTvisac saWiroa 

didi sizuste.  

xmauris dasaSvebi  sanitaruli normebi zRudaven xmauris doneebs 

50-60 decibelamde Zveli sacxovrebeli kvartalebis teritoriaze, xolo 

sakurorto zonaSi 40-50 decibelamde. 

moZraobisagan gamowveuli xmauris simZlavre damokidebulia rig 

pirobebze _ moZraobis intensiobaze da Semadgenlobaze, salteebis 

tipebze da sagzao safarebis sisworeze, moZraobis siCqareze da sxva. 

ucxoel mecnierTa monacemebiT uSualod miwis vakisis warbasTan xmauris 

done SeiZleba viangariSoT gamosaxulebiT 

NL log2024  , 

sadac L – xmauris donea, (decibelebSi), N – moZraobis intensiuroba, avt/sT.  

avtomobilTa moZraobisagan xmauris zemoqmedebis Semcirebis 

yvelaze, racionaluri xerxia gzis gayvana Senobebidan iseTi daSorebiT 

romlis drosac satransporto xmauri ar aRemateba daSvebul normebs. 

Tu amis SesaZlebloba ar aris, maSin intensiuri moZraobis saavtomobilo 

magistralebis ganlageba xdeba WrilebSi da naxevargvirabebSi. gzis 

gaswvriv awyoben forovani masalebisgan gamzadebul bgeraTmSTanTqmel 

barierebs, ageben miwis zvinulebs (nax. 12.5, 12.6). yvela dasacavi 

RonisZiebebis idea mdgomareobs maT ukan bgeriTi Crdilis SeqmnaSi an 

bgeris STanTqmaSi. aseTi ekranebisaTvis barieris simaRle unda iyos 

aranakleb 4-4,5 m.  

mwvane nargavebis dadebiTi gavlena xmauris gavrcelebaze 

SedarebiT mcirea da Seadgens 0,12-0,15 decibel zolis siganis 1 metrze. 

nargavebis simWidrovis gazrdiT SeiZleba misi gadideba 0,3 decibelamde. 

amitom gzis pira zolze mwvane nargavebi ar SeiZleba CaiTvalos 

xmaurTan brZolis yvelaze efeqtur xerxad. magram gzebis trasirebisas 

saWiroa gaviTvaliswinoT maTi moqmedeba da SesaZleblobis mixedviT 

SemouaroT Walebs da xis nargavebs. davtovoT isini gzasa da 

dasaxlebul punqtebs Soris.  

xmauris donis dawevis gaangariSebis Teoriuli meTodebi 

gamomdinareoben iqidan, rom energiis mileva damokidebulia manZilze 

xmauris wertilovani wyaroebidan  
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1

1 log25
R

R
LL n

n  , 

sadac Ln – xmauris donea, bgeris wyarodan Rn manZilze;  

       L1 – xmauris donea R1 manZilze. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 12.5. gzispira sivrcis dacva xmaurisagan: 
          a – bgeris mSTanTqmeli RoburebiT; b – damcavi zvinulebiT, 
                            WrilebiT, mwvane nargavebiT 
          1 – akustikuri Crdilis zRvari; 2 – dekoratiuli nargavebi; 

          3 – bgeris STanmTqmeli Roburebi; 4 – bgeris mSTanmTqmeli 
nargavebi 

 

gzebis daproeqtebisas bunebis dacvis moTxovnebi ar unda 

Semoifarglos mxolod misi dacvis RonisZiebebiT. gzis kargad 

gaazrebulma agebam Waobebis amoSrobiT, wyalsacavebis SeqmniT, moZravi 

qviSebis gamagrebiT, ferdobebis mdgradobis amaRlebiT, eroziisagan 

niadagis dacviT SeuZlia arsebiTad gaaumjobesos garemo. miwis vakisis 

da sagzao samosebis asagebad widebisa da mrewvelobis Tanaproduqtebis 
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4 

2 

a) 

b) 

3 

2 
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2 

3 
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gamoyeneba saSualebas iZleva movaxdinoT mravali wlis ganmavlobaSi 

dagrovili nayaris likvidacia. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

nax. 12.6. gzispira sivrcis dacva xmaurisagan: 
a – damcavi nagebobebiT da estokadebiT; b – gvirabebiT. 

        1 – akustikuri Crdilis zRvari; 2 – damcavi nageboba; 3 – damcavi; 
        nargavebi; 4 – tranzituli moZraoba estikadaze damcavi RoburebiT; 
        5 – adgilobrivi moZraoba; 6 – bgeris amrekli saventilacio 

da sanaTi cxaurebi 
 

garemos dacvis moTxovnaTa gaTvaliswineba udaod arTulebs da 

aZvirebs sagzao mSeneblobas, magram mosaxleobis janmrTelobisa da 

fsiqologiuri komfortisaTvis aucilebeli mzrunveloba da yuradReba 

amarTlebs am damatebiT xarjebs.  
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a) 
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12.3. gzis sivrculi simdovris uzrunvelyofa 
 

gzis mTel sigrZeze avtomobilTa praqtikulad ucvleli siCqariT 

moZraobis uzrunvelyofa SesaZlebelia mxolod maSin, Tu gzis RerZi 

sivrceSi gayvanili iqneba, rogorc mdore xazi. amisaTvis ki aucilebelia   

gzis gegmisa da grZivi profilis elementTa urTierTgavlenis, xilvadobis 

pirobebisa da mZRolis mier gzis mxedvelobiTi aRqmis TaviseburebaTa 

gaTvaliswineba.  

vertikalur sibrtyeSi adamianis mxedvelobis kuTxe ar aRamateba 3-

4-s horizontalur sibrtyeSi ki aRwevs 150-160-s. amis gamo mZRolebi maT 

win ganlagebul gzis ubnebs xedaven perspeqtivaSi damaxinjebulad. 

mrudeebs gegmaSi aRiqvamen ufro mkveTri saxiT vidre sinamdvileSia, 

mrudeebis sigrZe aRiqmeba Semoklebulad, xolo moxvevis kuTxe 

momatebulad (nax. 12.7). gzis ramdenime gradusiani mosaxvevi maxinjdeba 

ra perspeqtivaSi, sCans 15-20-ze da ufro metad. mokle mrudi, grZel 

sworebs Soris, aRiqmeba, rogorc trasis mkveTri gaRunva xolo gzis 

SedarebiT damreci ubnebi, ganlagebuli grZeli daRmarTebis Sedegad _ 

rogorc cicabo aRmarTebi (nax. 12.8).  

 

 

 

 

 

 

 

 

 

 

nax. 12.7. gzis gegmis damaxinjeba perspeqtivaSi: 
           a – moxvevis SedarebiT mcire radiusi aRiqmeba; rogorc 
               mimarTulebis mkveTri cvlileba; 
           b – radiusis gazrda mimarTulebis cvlilebas mdored gardaqmnis. 

 

gzis simdoris araswori aRqma gavlenas axdens mZRolebis mier 

arCeul moZraobis reJimze da iwvevs siCqaris dausabuTebel Semcirebas 

a) 

b) 
R=1000m 

=5 

=5 
R=5000m 



 242 

iseT adgilebSi sadac gegmisa da profilis elementebis sidideebi 

uzrunvelyofen ufro didi siCqareebis gavlas. 

 

 

 

 

 

 

 

 

 

nax. 12.8. grZivi profilis damaxinjeba perspeqtivaSi. 
        a – daxrili monakveTis Semdeg horizontaluri aRiqmeba, rogorc 
        aRmarTi; b – daxrili monakveTis Semdeg mcire aRmarTi aRiqmeba 

cicabo aRmarTad. 
             

trasis sivrculi simdore, acilebs mZRolebs mxedvelobiT 

iluziebs da uadvilebs marTvas. igi uzrunvelyofilia profilis da 

gegmis elementebis iseTi sidideebis gamoyenebiT, romlebic mTlianad 

gamoricxaven gzis perspeqtiuli xedis damaxinjebas. saWiroa agreTve 

aviciloT gegmaSi da profilSi trasis elementebis Seusabamo ganlageba 

romlebic iwveven sivrceSi gzis RerZis mkveTri  gardatexebis iluzias. 

gzis arsebuli monakveTebis gzebis mxedvelobiTi simdoris 

analizis safuZvelze damuSavebulia Semdegi rekomendaciebi:  

1. gegmaSi da profilSi gardatexebis raodenoba unda iyos 

SesaZleblobis mixedviT Tanabari da Tanxvdenili.  

am wesis darRveva mkveTrad zrdis sagzao _ satransporto 

SemTxvevebis warmoSobis saSiSroebebs. cudi Sexamebis tipiuri magaliTia 

grZivi profilis xSiri gadaxrebi gegmaSi grZel sworebze, rac 

Cveulebriv gamowveulia miwis samuSaoTa ekonomiis mizniT proeqtirebis 

momxvevi meTodis gamoyenebis gamo ris Sedegad iqmneba gzis klaknili 

zedapiri. gansakuTrebiT cudia SemTxveva, rodesac gegmaSi sxvadasxva 

mxarisaken mimarTuli mosaxvevebi ganlagebulia Cazneqil mrudebSi. 

xilvadobis gaumjobeseba yrilebis muSa niSnulebis gadidebiT (nax. 

12.9, a) yovelTvis ar amarTlebs, vinaidan gzis klakniloba, romelic 

gamarTlebuli iyo ferdobebiT gzis daSvebisas xeobis ZirSi, yrilze 

0‰ 

0‰ 

a) 

b) 

1 

2 

1 

2 

0‰ 
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gzis ayvanis Semdeg mZRolisaTvis logikurad gaumarTlebelia adgilis 

reliefis da situaciis mixedviT.  

2. gzis swori da mrude monakveTebis sigrZeebi gegmaSi erTmaneTs 

unda Seesabamebodes. 

saWiroa moveridoT grZel sworebs Soris ganlagebul mokle 

mrudebs gegmaSi, romlebic mZRols Soridan eCveneba gzis mkveTr 

moxvevad da iwvevs siCqareebis Semcirebas (nax. 12.9, b). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 12.9. trasis elementebis araxelsayreli Sexameba, ris Sedegadac 
mZRolisaTvis gaurkvevelia gzis Semdgomi mimarTuleba:  

a – grZivi profilis xSiri gardatexebi sworxazovani gegmis farglebSi;  
    b – grZivi profilis zedmeti klakniloba; g – mokle sworebis Cadgma  
    Sebrunebul mrudebs Soris gegmaSi; e – grZivi profilis mokle, Cazneqili  

monakveTebi; 
1 – grZivi profili; 2 – trasis gegma; 3 – gzis perspeqtiva trasis simdovris 

gaumjobesebamde; 4 - gzis perspeqtiva simdovris gaumjobesebis Semdeg 
punqtiriT naCvenebia trasis rekomendebuli mimarTuleba). 
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gegmaSi mcire kuTxiani mosaxvevebi Serbilebuli unda iyos didi 

radiusis mqone mrudeebis CaxazviT, romlebic maRali kategoriis 

gzebisTvis unda iyos aranaklebi:  

moxvevis kuTxe, gradusebSi  _            1         2       3       4         5         

radiusi, m                    _          30000     20000   10000    6000      5000 

dabali kategoriis gzebze radiusebis mniSvnelobebi SeiZleba 

miviRoT orjer naklebi. 

dauSvebelia mokle swori Cadgmebi erT mxares mimarTul mrudeebs 

Soris, romlebic aRiqmeba rogorc TvalisTvis arasasiamovno gzis 

texili ufro mizanSewonilia aseTi Cadgmebis Secvla didi radiusis 

mrudebiT da aseTi ubnebis daproeqtebiT samrgoliani Sedgenili mrudis 

saxiT (nax. 12.9, g). 

gansakuTrebiT dauSvebelia mokle swori monakveTebis Cadgma 

Sebrunebul mrudebs Soris. umjobesia mrudebis radiusebis gadideba, 

maTi gardamavali mrudebis uSualo SeuRlebiT (nax. 12.9, d).  

3. trasis saukeTeso simdores SeiZleba miaRwioT vertikaluri da 

horizontaluri mrudeebis damTxveviT. sasurvelia, rom horizontaluri 

mrudis sigrZe ramdenadme aRematebodes vertikaluri mrudis sigrZes.  

damTxveuli vertikaluri da horizontaluri mrudebis wveroebis 

gadanacvleba dasaSvebia araumetes, vidre 1/4 - umciresi mrudis sigrZisa. 

Cazneqili mrudis radiusi ara nakleb 6-jer unda aRematebodes 

maTTan TanamTxvevi mrudebis radiuss gegmaSi. saWiroa moveridoT 

mrudebis boloebis SeuRlebas gegmaSi Semdgom ubnebze ganlagebul 

amozneqili an Cazneqili vertikaluri mrudebis saTavesTan. pirvel 

SemTxvevaSi vertikaluri mrudis mxridan momavali avtomobilebisaTvis 

ar aris naTeli gzis Semdgomi mimarTuleba. meore SemTxvevaSi RamiT 

iqmneba SezRuduli xilvadobis ubnebi faris simaRleze. 

4. did manZilze xilvadobis uzrunvelyofisaTvis saWiroa 

moveridoT trasis iseTi elementebis Sexamebas, romlebic qmnian 

Cavardnis STabeWdilebas da mZRolisaTvis gaugebaria trasis Semdgomi 

mimarTuleba. aseT SexamebaTa ricxvs miekuTvneba: grZivi profilis mokle 

Cazneqili ubnebi, ganlagebulebi grZeli sworebs an gegmaSi didi 

radiusis mrudebis sazRvrebSi, romlebic aRiqmeba, rogorc jibeebi an 

Caweuli adgilebi (nax. 12.9, e) faruli amozneqili mcire radiusis 
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vertikaluri mrudebi swor ubnebze, kerZod gzis gadakveTebze sxvadasxva 

doneze;  TiTqmis cas mibjenili gegmaSi swori ubnebi mcire radiusis 

amozneqili mrudebiT boloSi.  

ukanasknel wlebSi farTod gamoiyeneba kompiuteriT gzis 

perspeqtivis Sefasebis meTodi, romelic gvaZlevs monitoris ekranze 

gamosaxul  gzis gamosaxulebas piketaJis yoveli wertilidan danaxuls 

mZRolis an mgzavris TvaliT, aseve  Citis gafrenis simaRlidan (nax. 12.10). 

 

nax. 12.10. gzis saproeqto parametrebis mixedviT kompiuteruli 
  programiT agebuli perspeqtivis gamosaxuleba  

 

mowinave qveynebSi trasis sivrcul simdoris Semowmeba perspeqtiuli 

gamosaxulebebis agebiT, gegmaSi da profilSi saWiro cvlilebebs 

Semdgomi SetaniT gzis daproeqtebis savaldebulo procedura gaxda. 

trasis sivrculi simdoris uzrunvelyofisaTvis didi mniSvneloba 

aqvs mZRolTa mxedvelobiTi orientirebis principebis dacvas _ gzis 

elementebisa da gzispira zolis iseT urTierTSeTanxmebas, romelic 

mZRolisTvis naTels xdis gzis mimarTulebas faqtiuri xilvadobis 

sazRvrebs gareTac. moZraobisas mZRolis Tvali mimarTulia avtomobilis 

win gzis zedapirze, mihyveba ra mimmarTvel orientirebs aseTebi advilad 

gasarCevi xazebi moZraobis paralelurad: mag. safaris wibo; gamyofi 

zolebi saavtomobilo magistralebze; saorientacio bowkintebi; gzispira 

nargavebis xazebi; gzis SemoRobvebi da sxva. am orientirebis ganlageba 
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unda hqmnides sayrden wertilebis wyebas, romelTa meSveobiT mZRolis 

Tvali unda grZnobdes gzis Semdgom mimarTulebas.  

mxedvelobiTi orientirebis saSualebebidan yvelaze efeqturia 

gegmisa da profilis SeuRlebani, gzispira nargavebi da gverdulebis 

kideebze specialurad  dayenebuli  saorientacio  bowkintebi TeTri da  

nax. 12.11. mZRolis mxedvelobiTi orientirebis gaumjobeseba: 
      a – gzis xidi mxedvelobiTi simdovris principis darRveviT; 
      b – gzis xedis gaumjobeseba horizontaluri mrudis sigrZis gazrdiT; 

1 – grZivi profili; 2 – gegma.  

 

wiTeli SuqamreklebiT. nax. 12.11 naCvenebia, ramdenad gasagebs xdis 

mZRolisaTvis gzis mimarTulebis Secvlas gegmaSi mrudis radiusis 

gadideba grZivi profilis gardatexis ukan. 

 
12.4. klotoiduri trasireba 

 

trasis saukeTeso simdore SeiZleba miviRoT e.w. klotoiduri 

trasirebiT, romelic farTod gamoiyeneba saavtomobilo magistralebisa 

da umaRlesi kategoriis gzebis daproeqtebisas. gardamavali mrudis 

saxeoba „klotoida“ warmoadgens maTematikur, cvalebadi radiusis mqone 

mrudebis erTerT saxeobas, radioidalur spirals. sxva maTematikur 

mrudebTan SedarebiT igi yvelaze ukeT emTxveva avtomobilis moZraobis 

traeqtorias da Sesabamisad uzrunvelyofs savali zolis siganis 

racionalur gamoyenebas avtomobilis gadaadgilebis usafrTxoebis da 

marTvis moxerxebulobas. amasTan erTad igi saSualebas iZleva gzis 

RerZi advilad Caeweros reliefis rTul formebSi mTagorian an Zalzed 

daseril pirobebSi. klotoiduri trasa Sedgeba upiratesad didi 

parametrebis mqone gardamavali mrudebisagan, romlebic uSualodaa 

1 

2 

1 

2 
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SeuRlebuli erTmaneTTan an wriul mrudebTan. swori Cadgmebis sigrZe 

mcirea zogjer ki sulac ar gamoiyeneba (nax. 12.12).  

wriuli mrudebis SeuRleba 

didi parametrebis gardamavali 

mrudebTan gamoricxavs trasis 

mkveTri gardatexis mxedvelobiT 

STabeWdilebas, romelic 

warmoiqmneba swori ubnebis 

uSualo SeuRlebaze wriul 

mrudeebTan maTi didi radiusebis 

SemTxvevaSic ki.  

klotoidur trasaze garda-

mavali mrudi wriuli mrudebis 

damxmare elementidan xdeba tra-

sirebis damokidebuli Tanabar-

uflebiani elementi da xSirad 

cvlis kidevac wriulsa da swor 

ubnebs. trasirebis principi icv-

leba. sworebiT svlis nacvlad, 

moxvevis kuTxeebsa da maT Soris 

wriuli mrudeebis Semdgom 

Caxazvis magier ganalageben didi 

radiusis wriul mrudebs da 

awarmoeben maT SeuRlebas 

gardamaval mrudebTan (nax. 12.13) 

unda aRiniSnos rom klotoiduri 

trasireba yofil ssrk-s sagzao 

organizaciebis praqtikaSi pirve-

lad qarTvelma specialistebma 

Semoitanes gasuli saukunis 60-

iani wlebis dasawyisSi. cnobili 

qarTveli sagzao inJineri komnen 

andronikaSvili warmatebiT iye-

nax. 12.12. klotoidebiT trasirebuli  
gza: 

1 – wriuli mrudis monakveTebi;  
2 – klotoidis monakveTebi. 

L=640,89m 

=60712 

L=549,34m 

=42947 

L=2035,8m 

A=1386,600 

L=749,64m 

=60809 

A=1619,800 

L=874,58m 

=82106 

A=1619,800 

L=607,58m 

=54807 

A=1350,084 

L=607,58m 

=54807 

A=1350,084 

R=3500 m 

L=1110,56m 

R=3000 m 

L=235,20m 

R=3000 m 

1 

2 

N 

Z 
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nebda klotoidur trasirebas rTuli reliefis pirobebSi gzis gegmisa 

da grZivi profilis dasaproeqteblad. am meTodiT qarTvelma inJinrebma 

asobiT km saavtomobilo gza daaproeqtes kavkasiaSi, pamirisa da 

hindiyuSis mTianeTSi, avRaneTSi, eraySi, madagaskarze, Sua aziaSi da 

sxvagan. qarTvelma inJinerma vasil qsenodoxovma daamuSava klotiduri 

trasebis sqemebi da SeimuSava cxrilebi maTi dakvalvisaTvis rac aisaxa 

mis monografiaSi, romelsac iyenebda yofili ssrk-s yvela sagzao 

saproeqto organizacia XX s-is bolomde sanam farTod ar dainerga 

klotoiduri trasirebis kompiuteruli programebi. 

 
 
 
 
 
 
 
 
 
 
 
 

nax. 12.13. saavtomobilo gzebis trasirebis principebis sxvaoba: 
a – Cveulebrivi trasireba; b – klotoiduri trasa;  

   1 – sworebi; 2 – wriuli mrudebi Cawerili sworTa Soris kuTxeebSi;  
        3 – trasis swori monakveTi; 4 – trasis elementebis SeuRlebis  

wertilebi; 5 – reliefis elementebSi Cawerili wriuli mrudebi;  
6 – wriuli mrudebis SemaerTebeli gadasasvleli mrudebi. 

 

klotoidur trasaSi gardamaval mrudebs iyeneben saavtomobilo 

gzebis trasis elementebis SeuRlebis yvela SemTxvevaSi (nax. 12.14): swor 

ubnebidan wriul mrudebTan gadasvlisas erT mxares mimarTul wriuli 

mrudebis gegmaSi erTmaneTTan SeuRlebisas, Sebrunebuli wriuli 

mrudebis SeuRlebisas da grZiv profilSi Cazneqili mrudebis sworebTan 

SeuRlebisas. 

SeiZleba ori erTnairi parametris mqone klotoidis uSualo 

SeuRlebac wriuli mrudis gareSe e.w. simetriuli biklotoida, xolo 

rTuli reliefis pirobebSi ki SegviZlia sxvadasxva parametris 

klotoidebis pirdapiri SeuRleba e.i. arasimetriuli biklotoidis 

saxiT. gardamavali mrudebis sigrZeebs niSnaven momdevno ubanze, gzis 

xedis damaxinjebis gareSe aRqmis pirobidan. 

mxedvelobiTi simdoris uzrunvelyofisaTvis gardamavali mrudis 

Cawerisas saavtomobilo gzis trasis moxvevis kuTxe unda Seadgendes 
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aranakleb 3, xolo gardamavali mrudis sigrZe ki _ wriuli mrudis 

sigrZis ara nakleb 1/4-s. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

nax. 12.14. gadasasvleli mrudebis SeerTebis sxvadasxva wesebi:  
        a – gadasasvlel mrudeTa SeerTeba wriuli mrudis Cadgmis gareSe;  
        b – Sebrunebuli mrudebis SeuRleba; g – erTmxriv mimarTuli  
        ori wriuli mrudis Sexameba erTi gadasasvleli mrudiT: d – igive 

ori gardamavali mrudiT. 
 

gzis trasis yvelaze didi simdore uzrunvelyofilia grZeli 

gardamavali mrudebis SeyvaniT, romlebsac aqvT radiodaluri spiralis 

gantoleba 2ACRL   gardamavali mrudebis parametri A unda iyos 0,4R-

dan 1,4R-mde sazRvrebSi. 

gardamavali mrudebiT Sebrunebuli mrudebis SeuRlebisas, 

saurvelia, rom orive gardamavali mruds erTnairi A parametri hqondes. 

am SemTxvevaSi sauRlebeli mrudebis radiusebs Soris unda 

dakmayofildes fardoba 21 3RR  . 

erT mxares mimarTuli wriuli mrudebis gardamavali mrudebiT 

SeuRlebisas, saWiroa davicvaT fardoba 215,0 RAR  . wriuli mrudebis 

uSualo SeuRleba dasaSvebia mxolod, rodesac 21 2RR  . klotoiduri 

trasis daproeqtebisas aucilebelia gzis landSaftTan Sexamebis 

moTxovnaTa dacva (ix. Tavi 12.5). 

saWiroa aRiniSnos, rom klotoida ar warmoadgens gardamavali 

mrudebis erTaderT tips, romlis gamoyeneba SeiZleba (ix. 4.4.) 

damuSavebulia gzis gegmaSi dasaxul sakontrolo wertilebze trasirebis 
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xerxebi uwyveti simdovris mrudiT, romelic aRwerilia polinomebis 

gantolebiT. kompiuteris specialuri programa uzrunvelyofs centridanuli 

aCqarebis kanonzomier, mocemuli kriteriumis damakmayofilebel zrdas 

trasis erTi elementidan meoreze avtomobilis gadasvlis dros. 

klotoidur trasas Cveulebriv aproeqteben horizontalebTan 

gegmaze, aerofotosuraTebiT an Tanamgzavrebis saSualebiT miRebuli 

eleqtronuli rukebiT. Tavdapirvelad 1:2000 an 1:5000 masStabis rukaze 

reliefisa da situaciis gaTvaliswinebiT aRniSnaven sakontrolo 

wertilebs, romlebzedac unda gaiyvanon trasa landSafturi daproeqtebis 

principebis dakmayofilebiT. Semdeg monitoris ekranze am wertilebze 

pirveli miaxloebiT avleben klotoidur trasas. miRebuli trasa 

ganixileba rogorc magistraluri svla, romelic zustdeba gegmaSi gzis 

geometriuli elementebis gansazRvris procesSi. 

proeqtirebis praqtikaSi kompiuteruli grafikisa da Sesabamisi 

programebis farTod danergvamde, 2000 wlamde ZiriTadad xdeboda e.w. 

xeliT daproeqteba. iyeneben masStabSi damzadebuli wriuli da 

gardamavali mrudebis Sablonebis nakrebs jer SearCevdnen wriul 

mrudebs maTi saTavisa da bolos daniSvniT da gegmaSi maTi radiusebis 

CaweriT. Semdeg sxvadasxva parametrebis klotoiduri mrudebis 

Sablonebis mozomviT, maTze aRniSnuli wriuli mrudebis radiusebis 

niSnebiT arCevdnen saWiro parametrebs. trasis piketaJs gansazRvravdnen 

gaangariSebiT, didi parametrebis gardamavali mrudeebis cxrilebis 

gamoyenebiT. 

amJamad am Sromatevadi samuSaos Sesasruleblad saproeqto 

organizaciebSi farTod gamoiyeneba kompiuterebi. damuSavebulia rigi 

programebi. kompiuteris mexsierebaSi SeaqvT monacemebi fiqsirebuli 

elementebis koordinatebze _ swor ubnebze, wriuli mrudebis centrebze 

da maTi radiusebze naxevrad fiqsirebul elementebze, romelTa erTerTi 

wertili damagrebulia da Tavisufal elementebze, romlebsac SeuZliaT 

gadanacvleba gansazRvrul farglebSi. kompiuteri erTmaneTTan akavSirebs 

(aTanxmebs) am elementebs klotoidebis, wrfeebis an wrewiris daxmarebiT, 

gansazRvravs SekavSirebuli elementebis parametrebs da iZleva 

koordinatebs maTi dakvalvisaTvis. kompiuteri saSualebas iZleva 

gamoviyenoT sxva meTodebic magaliTad, wertilTa TanmimdevrobiTi 
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aproqsimacia, romelic mdgomareobs kompiuterSi Seyvanili, xeliT 

moniSnuli trasis didi raodenobis wertilebis maTematikur 

gasaSualebaSi. kompiuteri irCevs trasis saboloo mdebareobas 

Tavdapirvelad dasaxulidan dasaproeqtebeuli trasis gadaxrebis 

kvadratebis jamis minimaluri sididis moTxovnebidan gamomdinare. 

SeiZleba aseve optimizaciis damatebiTi kriteriumis wayenebac, rogorc 

mag. centridanuli aCqarebis zrdis tempis SezRudva, gadaadgilebis 

moxerxebulobisa da avtomobilis iolad marTvis pirobidan. 

 
12.5. gzebis trasireba garemo bunebis saerTo 

saxesTan SeTanxmebiT 
 

Tanamedrove saavtomobilo gza mraval welze gaangriSebuli 

nagebobaa, romliTac yoveldRiurad sargeblobs aTasobiT adamiani, 

amitom gzebis garegani gaformebis winaSe unda iqnes wayenebuli maRali 

esTetikuri moTxovnebi. 

gzis silamaze ZiriTadad uzrunvelyofilia, Tu trasa kargad 

exameba garemo reliefis formebs da sxva bunebrivi pirobebis saerTo 

saxes. 

gzis Sexameba garemos saerTo saxesTan (landSaftTan) moiTxovs 

gzis organulad da mdored CarTva garemo landSaftis elementebSi. es 

amaRlebs moZraobis komforts, xels uwyobs bunebis silamazis ukeT 

aRqmas. rogorc gamocdileba gviCvenebs aseTi gzebi ufro usafrTxoa 

moZraobisaTvis, ar aris damqancveli mZRolebisa da mgzavrebisaTvis, 

aqeT maRali satransporto-saeqspluatacio maCveneblebi. gzis 

landSaftTan Sexamebam ar unda daarRvios misi elementebis Sinagani 

kanonzomierebani. gzis elementebis zomebi unda iyos landSaftis 

elementebis proporciuli. aseTi SeTanxmebam ar unda upirispirdebodes 

gzis maRali satransporto _ saeqspluatacio Tvisebebis uzrunvelyofas. 

saerTod gza kargad erwymeba landSafts, Tu igi gayvanilia misi 

elementebis sasazRvro zolze an landSaftis RerZze. magaliTad, Tu 

mdinare, miedineba velze, reliefis formebis mkveTri cvlilebebis 

gareSe gza am adgilebSi mizanSewonilia mihyvebodes landSaftis 

ZiriTadi ganmsazRvrel xazebs. winaaRmdeg SemTxvevaSi irRveva trasis 

sivrculi simdore. 
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sxvadasxva tipis landSaftebSi SeiZleba rekomendebuli iyos 

trasirebis sxvadasxva principebi. 

vake adgilebSi (savanebSi, stepebSi) trasirebis Tavisufali 

pirobebia. xSirad SesaZlebelia gzis swori monakveTebi gavagrZeloT 

ramdenime aTeuli kilometris manZilze. magram erTgvarovan gaSlil 

vakeze gaWimul gzis grZel swor monakveTebze satvirTo avtomobilebis 

mZRolebi male iRlebian, uqveiTdebaT yuradReba. msubuqi avtomobilebis 

mZRolebi mxedvelobiTi informaciis simciris sakompensaciod zrdian 

moZraobis siCqares da xSirad kargaven kontrols masze. RamiT grZel 

swor monakveTebze izrdeba mZRolebis Semxvedri avtomanqanebis farebis 

sinaTliT dabrmavebis saSiSroeba. es yvelaferi zrdis sagzao-

satransporto SemTxvevebis raodenobasa da simZimes, amitom mizanSewonilia, 

rom sworis sigrZe ar aRematebodes 4-6 km-s. es ar iwvevs trasis 

xelovnur gamrudebas, vinaidan vake adgilebSic ki garemo pirobebis 

detaluri Seswavlisas aRmoCndeba mizezebis garkveuli raodenoba, 

romelic gvaiZulebs SevcvaloT mimarTuleba. maT ricxvs ekuTvnis 

araxelsayreli gruntebi _ daWaobebuli da Warbi simlaSis adgilebi, 

tyis masivebi da Walebi mciretyian raionebSi, soflis meurneobisaTvis 

Zvirfasi savargulebi, dasaxlebuli punqtebi, dablobebi, sadac uqaro 

RameebSi warmoiqmneba nisli da uaresdeba mxedveloba. 

swori monakveTebis dasaSvebi sigrZe dakavSirebulia agreTve 

adgilmdebareobis TaviseburebebTan. yvela saintereso SesamCnevi obieqti 

ipyrobs mZRolebis yuradRebas. amitom umjobesia gzis mimarTva Soridan 

kargad SesamCnev orientirze, adgilmdebareobis saerTo fonze gamoyofil 

obieqtze aseTebia: borcvebi, zed aRmarTuli eklesiebiT an cixekoSkebiT 

maRali Senobebi da qarxanaTa milebi. bunebrivi orientebis ar arsebobisas 

SeiZleba maTi Seqmna xelovnurad, gzispira zolze xeebis dajgufebiT. 

savanebSi landSafti xasiaTdeba ufro ganviTarebuli reliefis 

formebiT, vidre stepebisa, maT axasiaTebs maRali xeebis, buCqnaris 

calkeuli jgufebi, periodulad momqmedi mdinareTa farTo xeobebi. 

gvxvdeba kunZuliseburad ganlagebuli Walebi. aq reliefis elementebi 

ar abrkoleben trasirebas mcire gamonaklisis garda gzebi SeiZleba 

gayvanil iqnes yvela mimarTulebiT, teqnikuri pirobebis sruli dacviT. 

trasirebas xSirad gansazRvravs tyis masivebis mdebareoba. 
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mizanSewonilia patara Walebsac ki gziT SemovuaroT. Tu gadakveTa 

aucilebelia ukeTesi gza gavides mruded (nax. 12.15). 

 

nax. 12.15. tyis masivis gadakveTa gziT. 
         a – pirdapiri gadakveTa arasakmao xilvadobiT; b – mrudiT gadakveTa 
   meti xilvadobiT da ukeTesi mxedvelobiTi orientaciiT.  

 

swori monakveTebiT tyis gadakveTisas zustad, simetriulad 

gaWrili tye ulamazoa. grZeli da farTo, swori nakafi paraleluri 

napirebiT ulamazod rom ar gamoiyurebodes saWiroa gamwvanebis 

elementebisa da xeebis dekoratiuli jgufebis ganlageba. 

stepebSi, savanebSi da tyestepebis samxreT nawilebSi didaT 

mnivSnelovania arsebuli tyeebis da calkeuli xeebis jgufebis 

SenarCuneba. xSirad, sakmarisia trasis umniSvnelo gadaweva, rom 

SevinarCunoT xeebi da gzis rekonstruqciis dros gamoviyenoT arsebuli 

gzispira nargavebi. 

borcviani landSafti Sedgeba reliefis msxvili elementebisagan. 

bunebis dacvisa da miwis samuSaoebis moculobis SemcirebisaTvis 

mizanSewonilia trasis gayvana mdored xazis saxiT, romelic gadis 

reliefisa da gardamaval zonaSi ganlagebuli landSaftis msxvil 

elementebs Soris da harmoniulad erwymis maT. 

rac maRalia gzis kategoria da metia miwis vakisis sigane, gza unda 

Seexamos reliefis ufro msxvili elementebs, vinaidan farTe miwis 
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vakisis simdorisaTvis saWiroa gamoviyenoT ufro didi radiusis 

mrudeebi, vidre viwrosaTvis. 

borcviani landSaftis pirobebSi gegmisa da profilis elementebis 

urTierTSexamebisa da mTlianad trasis landSaftTan Serwymis principis 

darRveva mkveTradaa TvalSi sacemi, amitom aseT pirobebSi ufro 

mizanSewonilia trasis daproeqteba uwyveti (klotoiduri an sxva saxis) 

mrudeebis gamoyenebiT. 

mTian raionebSi lanSaftis elementebi imdenad mkveTrad 

gamoirCevian, rom trasirebisas maTi ugulebelyofa iwvevs kldovani 

samuSaobisa da ZviradRirebuli sainJinro nagebobaTa moculobis 

mniSvnelovan zrdas. magistraluri gzis aSeneba udides gavlenas axdens 

mTiani raionis axali landSaftis formirebaSi. gza xdeba gabatonebul 

da maorganizebel elementad mTis ferdobebis fonze. sainJinro 

nagebobani _ serpantinebi, sayrdeni kedlebi, xidebi, gvirabebi da 

specialuri nagebobani _ Tovlis, zvavebis da qvacvenis sawinaaRmdego 

galerebi, RvarcofsaSvebebi, Tovlis Semakavebeli da zvavebis 

mimmarTveli kedlebi gamoikveTebian ferdobis erTgvarovan zedapirze. 

ipyroben yuradRebas da amiT sazRvraven landSaftis xasiaTs. aseT 

pirobebSi gzis garemo landSaftTan harmoniuli SeTanxmeba samaod 

Znelia, magram aucilebelia. 

mTaSi gzis landSaftTan SeTanxmebaSi didi mniSvneloba eniWeba 

ferdobebis gaSiSvlebaTa gaformebas. 

garemosTan gzis Sexamebis mniSvnelovani elementia miwis vakisi. 

landSaftTan gzis SexamebisaTvis saWiroa, rom gza mkveTrad ar 

gamoikveTebodes adgilmdebareobis saerTo fonze. amitom landSafturi 

proeqtirebis dros iyeneben miwis vakisis specialur e.w. garsdenis 

formis ganiv profilebs (nax. 12.16) maT axasiaTebs cvalebadi daxrilobis 

ferdobebi, romlebic mdored erwymis garSemo arsebuli reliefis 

zedapirs. Rrma gzispira arxebis magivrad awyoben farTo Rarebs. 

garsdenis formis miwis vakisis ferdobebs aqvT rigi upiratesobebi 

mudmivi daxrilobis mqone Cveulebriv ferdobebTan SedarebiT: 

umjobesdeba moZraobis usafrTxoeba, vinaidan marTva dakarguli 

avtomobili miwis vakisidan gadasvlis SemTxvevaSi gadabrunebis gareSe, 

mdored eSveba yrilidan.  



 255 

umjobesdeba mZRolebis rwmena avtomobilebis marTvis saimedobaSi, 

vinaidan moCans gzis mTeli ferdobi da ara mxolod miwis vakisis kide. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 12.16. miwis vakisis momrgvalebuli ganivi profilebi. 
        a – mcire yrili RariT arxis magier; b – mcire yrili aradamreci 
        ferdobebiT; g – yrili simaRliT araumetes 2 m; d – maRali yrili 
        ferdobis cvalebadi qanobiT; e – Wrili RarebiT da ferdobebis 

momrgvalebuli wiboebiT. 
 

uzrunvelyofili xdeba miwis vakisis ukeTesi garsdena qviSis 

masebiTa da Tovlis qarbuqiT. qviSa da Tovli ar rCeba saval nawilze. 

sazRvargareT, mowinave qveynebSi ganxorcielebul garsdenis formis 

miwis vakisis konstruqciebs aqvT Semdegi Tvisebebi: ferdobebis daxris 

koeficients iReben miT mets rac ufro dabalia yrili. mcire yrilebs 

ferdobebs ukeTeben daxrilobas 1:5-1:6-mde. 

yrilebi ewyoba cvalebadi daxrilobis ferdobebiT, romelTa 

daxriloba mcirdeba miwis zedapirze miaxloebis Sesabamisad. 

WrilebSi ferdobTa daxriloba mcirdeba maTi muSa niSnulis 

zrdis Sesabamisad. mizanSewonilia xeebis da buCqebis dekoratiuli 

jgufis dargva Rrma, grZeli Wrilebis erTgvarovani xedebis 

danawevrebisaTvis. 
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