
saqarTvelos teqnikuri universiteti 
 
 
 
 
 
 

k. mWedliSvili, a. burdulaZe 
 
 
 
 
 
 
 
 

saavtomobilo gzebisa da  
aerodromebis kvleva-Zieba da 

daproeqteba 
 
 

 
 
 
   
       

 
 
 
 
 

 
 

damtkicebulia saxelmZRvanelod  

stu-is saredaqcio-sagamomcemlo  

sabWos mier. 

 
 
 
 

 

 
Tbilisi 

2018 

 



 2

uak 625.72(075.8) 
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skolebis gamocdilebas. 

naSromi gankuTvnilia saavtomobilo gzebis da aerodromebis 

mimarTulebis bakalavrebisa da magistrantebisaTvis. igi gamoadgebaT amave 

mimarTulebiT momuSave doqtorantebsa da praqtikos inJinrebsac.  
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Tavi 1. aerodromebi da vertodromebi 

1.1. Sesavali 

transportze, soflis meurneobaSi, mSeneblobaSi, samxedro saqmeSi da 

sxva mraval sferoSi farTod gamoiyeneba mravali tipis sxvadasxva klasis 

TviTmfrinavi da vertmfreni, romelTa saeqspluatacio maxasiaTeblebi 

moiTxoven Sesabamisi konstruqciis asafren-dasafren zolebs, angarebs, 

sadgom moednebsa da a.S. nagebobebs. 

sahaero transportisaTvis saTanado infrastruqturis daproeqteba, 

mSenebloba da eqspluatacia erovnuli ekonomikis, TavdacvisaTvis, momavalSi 

qveynis saTanado ganviTarebis uzrunvelyofisaTvis metad mniSvnelovani 

saqmea. saqarTvelo Tavisi saerTaSoriso satranzito satransporto 

koridorisa da gzajvaredinis funqciis warmatebiT SesrulebisaTvis, Sida 

da saerTaSoriso sahaero gadaadgilebis usafrTxoebisa da 

ekonomiurobisaTvis metad mniSvnelovania adgilobrivi kadrebis gamoyenebiT 

Zveli aeroportebisa da aerodromebis srulyofa da modernizacia, axlebis 

aSeneba, saerTaSoriso saproeqto da samSeneblo tenderebSi warmatebiT 

monawileoba. 

 

1.2. sahaero mimosvla da misi saxmeleTo infrastruqtura 

sahaero mimosvla xdeba sahaero xazebze, romlebic damtkicebulia 

sahaero xomaldebis (sx) regularul marSrutebad da xorcieldeba calkeul 

msxvil dasaxlebul punqtebs Soris. marSrutebi aCveneben frenis 

mimarTulebas (kurss). sx gadaadgildebian sahaero trasebiT: garkveul 

simaRleze arsebul Tavisufal koridorebSi. yovel sahaero trasas gaaCnia 

saaviacio-klimaturi aRweriloba, romelSic mocemulia usafrTxo 

frenisaTvis saWiro fizikur-geografiuli da klimaturi monacemebi. 

sahaero trasebi saavtomobilo gzebis analogiurad daniSnulebis mixedviT 

aris saerTaSoriso, Sidasaxelmwifoebrivi da adgilobrivi. 

sahaero mimosvlis sistemis saxmeleTo infrastruqturis ZiriTadi 

elementia aeroporti – satransporto sawarmo, romelic anxorcielebs 

mgzavrebis, bargis, tvirTebisa da fostis regularul sahaero 

gadaadgilebas. am amocanaTa SesrulebisaTvis aeroports aqvs Senoba-

nagebobebis kompleqsi da specialuri mowyobiloba-aRWurvilobani. 
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aeroportis teritoriazea aerodromi da teqnikuri momsaxurebis 

teritoria, aerodromze xdeba sahaero xomaldebis afrena-dajdoma, xolo 

teqnikuri momsaxurebis teritoriaze ganlagebulia sahaero xomaldebis 

frenis uzrunvelsayofad mowyobiloba da aRWurviloba. 

aerodromi aeroportis ZiriTadi nawilia. igi warmoadgens specialurad 

momzadebul teritorias, Sesabamisi nagebobebiTa da aRWurvilobiT, 

romlebic uzrunvelyofen sx-is usafrTxo afrena-dajdomas, gadaadgilebas 

asafren-dasajdomi zolidan peronisa da dgomis adgilebisaken. peroni 

mdebareobs aerovagzlis mimdebare teritoriaze da masze xdeba mgzavrTa 

sx-Si Cajdoma da gadmosvla, mgzavrebis gadaadgileba aerovagzalsa da sx-s 

Soris, bargis, fostisa da tvirTebis datvirTva. aerodroms gars ekvris 

saaerodromo teritoria, romlis zemoT sahaero sivrceSi xdeba xs-is 

manevrireba. 

teqnikuri momsaxurebis teritoria – aerodromebis gverdiT mdebare 

aeroportis nawilia, sadac ganlagebulia: mgzavrebis, bargis, fostisa da 

tvirTis momsaxurebis Senoba-nagebobani (aerovagzali, sawyobebi, bortze 

kvebis saamqro da a.S.); sx-is teqnikuri momsaxurebis Senoba-nagebobani 

(angarebi, aviateqnikuri bazebi, teqmomsaxurebis Senobebi); damxmare 

nagebobani (aeroportisa da aviarazmebis ofisebi, saaerodromo samsaxurebis 

bazebi da a.S.). 

aerodromebs ekuTvnis agreTve gancalkevebul teritoriaze 

ganlagebuli sahaero gadaadgilebis marTvis, radionavigaciis obieqtebi, 

sawvav-sacxi masalebis sawyobebi. 

aeroportis teritoriaze SeiZleba iyos mowyobili vertmfrenebis 

asafreni moednebi Sesabamisi momsaxurebis teritoriebiT, sivrciT da 

nagebobebiT – vertodromi. 

vertmfrenebis sruli da TviTmfrinavebisgan gancalkevebuli 

momsaxurebisaTvis ewyoba Senoba-nagebobaTa da specialuri teritoriebis 

kompleqsi – vertoporti. 

 
1.3. aeroportebisa da aerodromebis klasifikacia 

   

aeroportebis klasifikacia xdeba gadaadgilebuli mgzavrebisa da 

afrena-dafrenebis raodenobis mixedviT. Tanamedrove saerTaSoriso 
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klasifikaciiT saerTaSoriso, Sidasaxelmwifoebrivi da adgilobrivi 

mniSvnelobis aeroportebi 6 klasad iyofa. 

 aeroportebs, romelTa mier gadayvanil mgzavrTa wliuri raodenoba 

naklebia 100 aTasze ewodeba araklasificirebuli aeroporti. aviagadazidvebis 

moculobis cvlilebis Sesabamisad xdeba aeroportis klasis Secvla, 

risTvisac aucilebelia Senoba-nagebobaTa da teritoriebis Sesabamisi 

rekonstruqcia. yvelanairi cvlilebisaTvis aucilebelia teqnikur-

ekonomikuri dasabuTeba (ted), damyarebuli aviagadazidvebis prognozirebaze 

15-20 wlis vadiT. 

aeroportebis klasifikacia mxedvelobaSi iRebs agreTve sxvadasxva 

jgufis xomaldebis frenis intensivobas, gamoxatuls %-Si. sahaero 

xomaldebis jgufebad dayofa xdeba maqsimaluri asafreni masis mixedviT 

(ix. cxr. 1.1). 

cxrili 1.1 

sahaero xomaldi 
asafreni masa, t, sahaero xomaldis klasisaTvis 

I II III IV 

TviTmfrinavebi 75 30-75 10-30 10 

vertmfrenebi 10 5-10 2-5 2 

 

zemoT aRniSnulis mixedviT aeroportebis saerTaSoriso klasifikacias  

aqvs Semdegi saxe (ix. cxr. 1.2) 

cxrili 1.2 

ae
r
o
po

r
t
i
s
 

kl
as

i 

mgzavrTa 

gadayvanis 

wliuri 

raodenoba, 

aTasi mgz 

sxvadasxva jgufis  
afrena-dafrenis 

wliuri 

intensiuroba 

(aTasebSi) 

SeniSvna 

I  

jg. 

II  

jg. 

III  

kg. 

IV 

jg. 

I >7000 10-15 60-75 30-20 _ 70-87 afrena-dafrenis 

intensivoba 

SeiZleba 

Seadgendes 24-40-

mde sT-Si 

II 4000-7000 5-10 65-75 35-15 _ 47-70 

III 2000-4000 _ 30-45 45-40 25-15 36-57 

IV 500-200 _ 0-15 50-55 50-30 20-50 

V 100-500 _ _ 45-50 55-30 5-20 

 

aerodromebis klasifikacia xdeba afrena-dafrenis operaciis uxifaTod 

Sesrulebis (saimedoobis) mixedviT. Cveulebriv aerodromis klasi unda  

Seesabamebodes aeroportis klass. magaliTad, I klasis aeroports unda 

hqondes A klasis aerodromi, II klasisas _ B klasis, magram garkveuli 
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teqnikuri, socialur-ekonomikuri, saxelmwifo da sxva mizezebis gamoi 

SeiZleba daSvebuli iyos garkveuli Seusabamoba. 

magaliTad, I klasis aeroporti B klasis aerodromiT an piriqiT. aq 

gvaqvs saavtomobilo gzebTan analogiuri situacia, rodesac moZraobis 

intensivoba aris I teqnikuri kategoriisa, xolo saavtomobilo gza ki IIa an 

IIb teqnikuri kategoriis. orivegan sahaero da saavtomobilo transportzec 

saWiroa aseTi Seusabamobis droulad aRmofxvra. ufro iSviaTia SemTxveva, 

rodesac aeroporti dabali klasisaa, magram aerodromi gadazidvebis 

maRali tempebiT zrdis gaTvaliswinebiT klasis maRalia. 

aeroportebisagan gansxvavebiT aerodromebis klasificireba xdeba 

mravali maxasiaTeblis mixedviT: 

asafren-dasafreni zolis sigrZe SeiZleba Seicvalos 600-2500 m-is 

farglebSi. gamoyenebis xasiaTiT aerodromebi SeiZleba iyos mudmivi, 

droebiTi, dRis da dReRamuri. daniSnulebis mixedviT – satraso, qarxnis 

da saswavlo. 

sahaero trasaze ganlagebis mixedviT – ZiriTadi da saTadarigo, 

asafren-dasafreni zolis safaris mixedviT – xelovnuri safariT an 

gruntis safariT. 

samoqalaqo aviaciis saerTaSoriso organizacia (ICAO) ikao-s mixedviT 

aerodromebis saerTaSoriso klasifikacia xdeba sxvadasxva maCveneblebiT: 

asafren-dasafreni zolis (adz) sigrZis mixedviT (ix. cxr. 1.3-1.4). 

cxrili 1.3 

koduri elementi 1 

ko
d
u
r
i
 

as
o
 

koduri elementi 2 

kodis 
nomeri 

safreni zolis 
sigrZe 

frTebis 
gaSla 

sx Sasis kidura 
borblebs Soris 

manZili 
1 < 800 m A < 15 m < 4,5 m 

2 800-1200 m B 15-24 m 4,5-6 m 

3 1200-1800 m C 24-36 m 6-9 m 

4  1800 m D 36-52 m 9-14 m 

  E 52-60 9-14 m 

 

aerodromebis saerTaSoriso klasifikaciisaTvis gamoiyeneba asafren-

dasafreni zolis (safreni zolis) maxasiaTeblebis koduri aRniSvnebi. 

koduri aRniSvna Sedgeba ori koduri elementisagan: 

elementi 1 – nomeri, miiReba safreni zolis sigrZis mixedviT; 
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elementi 2 – koduri aso, miiReba sahaero xomaldis (sx) frTebis 

gaSlisa da ZiriTadi Sasis kidura borblebs Soris manZilis mixedviT. 

cxrili 1.4 

kategoria meteopirobebis daxasiaTeba sx-is zusti dafrenisa da sx-s 

xelsawyoebiT dajdomisas 

kodis 

nomeri 

kodis 

aso 

gadawyvetilebis 

miRebis simaRle, H 

mxedvelobis 

manZili 

adz-ze mxedvelobis 

manZili, L 

I _  60 m  800 m  550 m 

II _ 30  H <60 m _  350 m 

III 

A 
< 30 m 

an SezRudvis gareSe 
_  200 m 

B 
< 15 m 

an SezRudvis gareSe 
_ 50  L < 200 

C SezRudvis gareSe _ SezRudvis gareSe 

 
magaliTi: sx ИЛ-62М: afrenis saangariSo sigrZe standartul 

atmosferul pirobebSi – 3280 m; frTebis gaSla – 43,2 m, ZiriTadi Sasis 

kidura borblebs Soris manZili – 8,0 m. klasifikaciiT Seesabameba 4D 

aerodromi. 

klasifikacia meteorologiuri minimumis maxasiaTebelTa (meteomoni-

mumis) mixedviT. 

aerodromze asafren-dasafreni operaciebis ganxorcielebisaTvis 

ikao-s normativebis moTxovnis Sesabamisad aerodromebis klasifikacia 

(kategorireba) xdeba dasaSvebi meteominimumis mixedviT koduri aRniSvnebis 

gamoyenebiT. koduri aRniSvna Sedgeba erTi (I da II kategoriisaTvis) an ori 

(III kategoriisaTvis) koduri elementisagan. 

aerodromebis rusuli klasifikacia moyvanilia СН 120-70, СНиП II-47-

80,  СНиП 2.05.08-85 mixedviT Sedgenil 1.5 cxrilSi. am normativebiTaa 

daproeqtebuli saqarTveloSi arsebuli yofil ssrk-s periodSi aSenebuli  

aeroportebi. 

aerodromis klasi ** miiReba: 

_ erTzolian aerodromebze (erTi adz – adz klasiT); 

_ mravalzolian  aerodromebze (ramdenime adz – adz klasis mixedviT, 

romlebsac standartul pirobebSi aqvs yvelaze meti sigrZe), zogierT 

wyaroSi termini `klasi~-s magivrad iyeneben termins `kategoria~, termini 

`klasifikacia~-s magivrad `kategorireba~. 
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cxrili 1.5 

saklasifikacio  

masasiaTeblebi 

maCvenebelTa sidide aerodromis 

klasebis XX mixedviT 

А Б В Г Д Е 

adz-s minimaluri sigrZe 

standartul pirobebSi, m 
3200 2600 1800 1300 1000 500 

adz-s sigane, m 60 45 42 35 28 21 

normaluri datvirTvis 

kategoria sx-s sayrdenze  

k/g* 

I 
II III IV V VI 

normatiuli datvirTva sx-s 

pirobiT sayrdenze, tZ 
85 55 40 30 8 5 

sx-s ZiriTadi sayrdenis tipi, 

maT Soris daiSveba 
4 borbliani erT borbliani 

haeris Sida dawneva pnevmatur 

saburavebSi, mpa 
1,0 1,0 1,0 1,0 0,6 0,4 

k/g* - kategoriis gareSe (ukategorio, umaRlesi kategoria) [85 tZ] 

 

aerodromebis klasi Cveulebriv aRiniSneba А – 320060; Б – 260045; В – 

180042; Г – 130035 da a.S. 

rusuli klasificireba misaRebi sx-asafreni masis mixedviT Semdegia: 

 klasis miRma (masis SezRudvis gareSe) – АН-124, АН-225, А-380  da a.S. 

 1 klasis (75 t) – ТУ-154, ИЛ-62, ИЛ-76; 

 2 klasis (3075 t) – АН-12, ЯК-42, ТУ-134; 

 3 klasis (10-30 t) – АН-24, АН-26, АН-72, АН-140, ЯК-40; 

 4 klasis (<10 t) – АН-2, АН-3Т, АН-28, АН-38, Л-140, М-101Т.  

rusuli standartebiT asafren-dasafreni zolis sigrZe aerodromebis 

klasis mixedviT Semdegia: 

klasis gareT – 3500-4000 m; 

1 klasis – 3000-3200 m; 

2 klasi – 2000-2700 m; 

3 klasi – 1500-1800 m; 

4 klasi – 600-1200 m.  

amrigad, 1 klasi Seesabameba А klass, 2 klasi – Б-s, 3 klasi – В da Г, 4 

klasi _ D-s; Е klasia – droebiTi da savele aerodromebi, Sveulad 

asafreni moednebi. 

samoqalaqo aerodromebi 3-4 klasiT miekuTvneba adgilobriv sahaero 

xazebs (asx). 
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1.4. aerodromi da misi ZiriTadi elementebi 

 
aerodromi TviTmfrinavis samoZrao teritoriaa. igi sxva samomsaxuro-

teqnikur teritoriasTan erTad Sedis aeroportis SemadgenlobaSi. 

TviT aerodromis SemadgenlobaSia: safreni zoli (sz), saWis 

(manevrirebis) bilikebi (sb), dasayenebeli adgilebi (da), peroni da 

specialuri daniSnulebis moednebi (ix. nax. 1.1). 

 
 
 
 
 
 
 
 
 

nax. 1.1. erTzoliani aerodromis ZiriTadi elementebi: 
       1 – sahaero misafreni zolebi; 2 – usafrTxoebis daboloebis zolebi  
       (udz);  3 – usafrTxoebis gverdiTi zolebi (ugz); 4 – asafren-dasafreni 
       zoli (adz), xelovnuri feniliT; 5 – asafren-dasafreni zoli, gruntis 
       feniliT; 6 – SemaerTebeli sasaWe (samanevro) bilikebi (sb); 7 Zravis 
       gasaSvebi moednebi; 8 – aerodromis sazRvari; 9 – magistraluri saWis 
       bilikebi (msb); 10 – peroni; 11 – dasayenebeli adgili (da); 12 – samosam- 

saxureo teritoria; 12 – angaris wina moedani; 13 – sasaWe damxmare 
biliki; 14 – deviaciis mosacilebeli moedani. 

 
safreni zoli Sedgeba asafren-dasafreni zolisagan (adz), 

usafrTxoebis, daboloebis da napira zolebisagan. 

adz gamoiyeneba TviTmfrinavebis asafrenad da dasafrenad. rogorc 

erTi, aseve misi sawinaaRmdego mimarTulebiT. adz SeiZleba iyos xelovnuri 

feniliT (xadz) da gruntis feniliT (gadz). usafrTxoebis, daboloebis da 

gverdiTi zolebi gamoiyeneba saWiro traeqtoriidan TviTmfrinavis 

SemTxveviTi gadaxrisas avariis Tavidan asacileblad. adz mowyobilia 

SuqniSnebis sistemiT da radioteqnikuri saSualebebiT, romelTa daxmarebiT 

usafrTxod da Seucdomlad unda Sesruldes afrena-dafrenis operaciebi  

dRisiT da cudi mxedvelobis pirobebSi. am pirobebiT, agreTve 

TviTmfrinavis (sx) safrenosno maxasiaTeblebis saborte sasignalo da 

radioteqnikuri mowyobilobis mixedviT gansazRvraven `amindis minimums~, 

romlis drosac SeiZleba afrena-dafrena. amindis minimumi ganapirobebs 

mxedvelobis minimalur manZils Rrublebis ganlagebis simaRlis 

gaTvaliswinebiT, vinaidan safreni zolis mimarT swori orientaciisaTvis 

TviTmfrinavi aerodromis Tavze zogjer akeTebs ramdenime wres. 

1 2 
3 

4 5 1 2 

6 6 6 3 

11 10 
13 

12 

14 15 
9 8 7 9 8 7 
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praqtikaSi miRebulia amindis minimumis sami kategoria: 

I – dasafrenad manevrirebis dawyeba H= 60 m simaRleze da L =800 m 

mxedvelobis aris pirobebSi; 

II – Sesabamisad H= 30-60 m da L = 400-800 m; 

III – H = 300 m da L = 400 m. 

mxedvelobis aris gansazRvrisas saorientaciod miRebulia specialuri 

maSuqebi, markerebi da sxva, romelTa danaxva SeiZleba 5 m simaRlidan. 

saorientacio saSualebebi saWiroa ara marto xelovnuri fenilis mqone 

asafren-dasafreni zolisaTvis, aramed misi paraleluri gruntis 

zolisaTvisac, romelzedac xdeba afrena-dafrena ZiriTad zolze 

saremonto samuSaoebis Catarebisas da avariul SemTxvevebSi. 

saWis (samanevro) biliki SeiZleba iyos magistraluri asafren-

dasafreni zolis gaswvrivi-paraleluri. 

SemaerTebeli bilikebi gamoiyeneba magistraluri bilikis misaerTeblad 

dayenebis adgilebTan, peronTan an calkeul moednebTan. TviTmfrinavebis 

dayenebis adgilze xdeba maTi Senaxva da momsaxureba. peronze 

TviTmfrinavebi Cerdebian mokle droiT – mgzavrebis Casxdoma-gadmosvlis, 

tvirTis datvirTva-gadmotvirTvis da teqnikuri momsaxurebisaTvis. 

specialuri daniSnulebis moednebze warmoebs TviTmfrinavebis 

sxvadasxva saxis momsaxureba: kompasebis deviaciis (gadaxris)  da antenis 

Sesworeba*.  

safreni zolebi SeiZleba ganlagebuli iyos erTmaneTis paralelurad, 

erTmaneTisagan 240, 500 an 1050 m-is dacilebiT. zolebi SeiZleba ganlagdes 

erTmaneTis gadakveTiT 45-iani kuTxiT. 

asafren-dasafren zolze keTdeba moniSvnebi, dafrenis magnituri 

svlis kuTxis, mxedvelobis faris, dafrenis zolis, fiqsirebuli manZilis 

zonis, grZivi RerZis, gverdiTi napirebis da sxvaTa aRsaniSnavad. moniSvna 

SeiZleba iyos rogorc dRisiT, aseve RamiT (manaTobeli) SesamCnevi. safren 

zolebze daitaneba agreTve mudmivi da droebiTi moniSvnis (markirebis) 

niSnebi, romlebic gansazRvraven asafren-dafrenis pirobebs da mdgomareobas. 

asafren-dasafreni zolis boloebze 30-75 m-is manZilze bunebriv 

grunts xelovnurad amagreben. adz-is xelovnuri fenilidan gruntis 

                                                 
* es problema warmoiSva sazRvao xomaldebis mSeneblobaSi liTonis korpusebis 
gamoyenebis gamo, gansakuTrebiT mTliani liTonis gemebis warmoebis dawyebidan XIX s-is 
30-40 ww. amerikaSi, britaneTSi, evropaSi. 
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fenilze gadasvla unda xdebodes mdored TviTmfrinavis Tvlebze 

dinamiuri  biZgebis gareSe. 

 
1.5. TviTmfrinavis Tvlebis zemoqmedeba aerodromis 

fenilebze 
 

Tanamedrove TviTmfrinavebis Tvlebze ZiriTadad dayenebulia maRali 

wnevis pnevmaturi saburavebi. mTavari TvlebisaTvis gamoiyeneba sami tipis 

saburavebi: TaRuri, maRali wnevis da naxevrad balonuri. ukana (kuda) 

Tvalze – TaRuri saburavi. naxevradbalonur saburavebs iyeneben 

TviTmfrinavebze, romelTa dafrenis siCqare 160 km/sT-mdea. saSualo dawola 

qsaS fenilze cotaTi metia saburavis Siga haeris wnevaze q0. Cveulebrivad 

miRebulia, rom 

0Kqq saS ,                              (1.1) 

sadac K _ koeficienti, romelic damokidebulia daburavis konstruqciaze 

da misi zedapiris sisworeze. saSualod 1,1K . 

saburavis zedapiris daRaruli formis gamo uSualod saburavis 

fenilTan Sexebis (sakontaqto) wertilebSi faqtiuri wneva izrdeba. amis 

gaTvaliswinebiT K SeiZleba icvlebodes sazRvrebSi 7,15,1 K . 

dawnevis faqtiuri sidide ganapirobebs fenilis cveTisa da 

deformirebis pirobebs. Tvlisagan dawolis Zalis sidide mcirdeba siCqaris 

gazrdasTan erTad, afrenis win ki igi minimaluria. Tvlis saburavis 

dawneva mkveTrad izrdeba fenilze amonaburcebTan da betonis filebis 

amoweul wiboebTan Sejaxebisas, CaRrmavebebSi Caxtomisas gorvis momentSi. 

am dros adgili aqvs fenilze dinamikur dartymebs. dinamikuri 

zemoqmedebis koeficienti Kdin izrdeba siCqaris gazrdasTan dakavSirebiT 

erTi mxridan, dinamikuri dartymis Zalis gazrdisa da meore mxriv, 

saburavis didi siCqariT brunvis momentSi saburavis erTgvarad 

`gaxistebis~ gamo. praqtika gviCvenebs, rom 1-2 sm-is simaRlis 

uswormasworoba iwvevs dinamiuri dartymis Zalis gazrdas 20-30%-iT 

statistikurTan SedarebiT, xolo 3, 5-4 sm simaRlis uswormasworoba ki 

TiTqmis 45%-mde zrdis dartymis Zalas fenilis uswormasworobis gamo 

Tvalidan fenilze gadacemuli Zala icvleba. dawolis Zalis cvalebadoba 

xdeba agreTve awevis Zalis cvalebadobis gamo. simZimis, wevis da 
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dinamikuri dartymebis Zalebis garda fenilze moqmedebs vibraciuli 

Zalebi Zravebis amuSavebis periodSi. vibraciuli rxevebi gansakuTrebiT 

uaryofiTad moqmedeben gruntis safuZvlis tenianobiT Sesustebis pirobebSi. 

didi mniSvneloba eZleva agreTve Zalebis ganmeorebiT moqmedebas. 

ganmeorebiTi moqmedeba yvelaze ufro Zlieria saWiT samarTav bilikebze 

(zolebze) maTi savali nawilis siviwrovis (SezRudulobis) gamo. 

samagierod aseT bilikebze moZraobis siCqaris simciris (20-30 km/sT) gamo 

dinamikuri dartymebis gavlena metad Semcirebulia. rogorc vxedavT 

saavtomobilo gzebis fenilebTan SedarebiT aerodromis fenilebis 

sisworis uzrunvelyofa gacilebiT ufro mniSvnelovania maRali 

siswrafisa da borbalze mosuli didi datvirTvebis gamo. 

dinamikuri dartymiTi zemoqmedebis TvalsazrisiT yvelaze rTul 

pirobebSi muSaoba uxdeba safreni zolis daboloebebs. dafrenisas 

dartymis momentSi Zalebis sidide mniSvnelovnad aRemateba statikur 

sidides (nax. 1.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 1.2. TviTmfrinavis Tvlis dawolis Zalis (H) cvalebadobis grafiki, 

TviTmfrinavis dajdomisas garbenis manZili (l) mixedviT. 
a – normaluri dajdomisas; b – dartymiTi dajdomisas 

 
biZgiT dajdomisas fenilze faqtiurma dawolis sididem 3-jer 

SeiZleba gadaaWarbos statikur datvirTvas. amis gamo TviTmfrinavis Zaris 

2 wm haerSi 
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damTavreba 

biZgebis 
Sewyveta 
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bolo 
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simtkicis koeficienti Seadgens 3, 5-4, 5-s. datvirTvis reJimis sirTulis 

TvalsazrisiT yvelaze ukeTes mdgomareobaSia asafren-dasafreni zolis 

Sua nawili, sadac TviTmfrinavi didi siCqariT moZraobs da Tvlebi mcire 

xniT exeba fenils. 

praqtikam gviCvena, rom Tu asafren-dasafreni zolis ganapira 

nawilebSi fenilis betonis filebis saerTo raodenobidan dazianebulia 

80%, misi Sua nawilis Sesabamisi manZilis zolis Sua monakveTidan 

dazianebuli aRmoCndeba mxolod 20%. 

vertikaluri Zalis moqmedebis Sedegad fenili ganicdis CaRunvas 

(nax. 1.3). 

CaRunvis `TefSis~ radiusi gamoiTvleba 

formuliT: 

344
gr

b

E

E
HLr


 ,           (1.2) 

sadac L aris fenilis sixistis koeficienti; 

H _ fenilis sisqe; Eb _ betonis drekadobis 

moduli; Egr _ safuZvlis gruntis drekadobis 

moduli. 

 aqedan gamomdinare fenilis masa m, romelic CairTveba rxevebSi, 

tolia: 

3

2
32 16
















gr

b

E

E

g

YH

g

Hr

g

a
m


,                        (1.3) 

sadac  aris fenilis moculobiTi wona. 

Zala, romliTac fenils SeuZlia Seamciros vertikalurad modebuli 

garegani Zala, tolia: 

2

2

3

2
316

dt

d

E

E

g

H
F



















gr

b ,                          (1.4) 

sadac  aris fenilis deformacia; t _ deformaciis ganviTarebis dro. 

am formulidan aSkarad Cans, rom F Zalis sidide anu modebuli 

Zalis Semcireba pirdapirproporciulia fenilis sisqisa. 

vertikaluri Zalis garda fenilebze moqmedebs Tvlidan gadacemuli 

horizontaluri Zala, romelic warmoiqmneba Tvlebis damuxruWebisas 

nax. 1.3. fenilis CaRunvis sqema 
TviTmfrinavis Tvlis qveS 

gruntze dawnevis epiura 

D 

V 

 
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gorvis xaxunisagan da amoburcul an Caweuli adgilis wina mxareze Tvlis 

dajaxebisas. horizontaluri Zalebi iwveven Zvris deformaciebs. 

damuxruWebisas horizontaluri Zala tolia: 

GF d .                                  (1.5) 

gorvisas, gansakuTrebiT dafrenis momentSi: 

fGF d ,                                  (1.6) 

sadac  aris Tvlis fenilTan CaWidebis koeficienti; f _gorvis winaRobis 

koeficienti; G _ Tvalze mosuli vertikaluri datvirTva. 

gorvis xvedriTi winaRoba uswormasworo fenilze gamoiTvleba 

formuliT 

L

h

Dg

Gv

G

F
f

n

i


 
22

,                              (1.7) 

sadac  aris koeficienti, romelic iTvaliswinebs drekadi saburavis mier 

dagrovebuli energiis nawilis dabrunebas, aiReba 0,7-0,9; h _ fenilze 

amonaburcis simaRle.  

saburavSi wnevis SemcirebiT gorvis winaRoba izrdeba, xolo siCqaris 

momatebiT gorvisaTvis saWiro energia mkveTrad izrdeba. 

gorvis winaRobis f koeficientis mniSvneloba Semdegia: 

cementbetonisa da asfaltbetonis fenilebisaTvis – 0,010,02; 

deformirebuli fenilebisaTvis – 0,040,05; 

datkepnili Tixnari, grunti – 0,050,15; 

sveli da deformirebuli gruntis fenilebisaTvis – 0,15-0,3. 

Tvlis fenilTan CaWidebis koeficienti  warmoadgens damuxruWebis 

Zalis F fardobas Tvalze mosuli vertikaluri G Zalisagan. 

F yvelaze maqsimaluria Tvlis gasrialebis dawyebis momentSi (0,07-

0,12 wm-is ganmavlobaSi), romlis drosac SeimCneva saburavis yvelaze ufro 

meti gacveTa. CaWidebis Zala da Sesabamisad CaWidebis koeficienti 

mniSvnelovnad mcirdeba fenilis dasvelebis, datalaxianebis an moyinulobis 

SemTxvevaSi, aseve saburavs gacveTis xarisxis mixedviT. 

saavtomobilo gzis safaris analogurad adz-s zedapirze CaWidebis 

koeficienti mcirdeba Tvlis gadaadgilebis siCqaris gazrdiT. fenilis 

gluv zedapirze SesaZlebelia adgili hqondes Tvlis wylis afskze 

gasrialebas – aqvaplanirebas – `wylis solis~ Seqmnas. mSral da xorklian 



 15

fenilze CaWidebis koeficienti SeiZleba iyos 0,7-1,0; sveli fenilisaTvis 

0,5; talaxiani fenilisaTvis – 0,2; moyinuli fenilisaTvis – 0,1 da sveli 

balaxiani fenilisaTvis – 0,1. amis gaTvaliswinebiT saWiroa sveli fenilis 

gaSrobis daCqareba da moyinuli fenis mocileba cxeli gazebis SeberviT. 

sveli betonis fenilebze sxvadasxva siCqarisaTvis rekomendebulia CaWidebis 

koeficientis sxvadasxva saangariSo mniSvnelobebi: 60v  km/sT-sTvis 

47,0 ; 130v  km/sT-isTvis 3,0  da 180v  km/sT-sTvis 23,0  da a.S. 

dafrenis da afrenis procesebSi TviTmfrinavidan Tvlebze gadacemuli 

datvirTvebi icvleba. Sesabamisad, asafren-dasafreni zolis sxvadasxva 

ubanze gavlisas am fenilze gadacemuli vertikaluri datvirTva sxvadasxvaa. 

amis gamo ekonomiurobis TvalsazrisiT safren zolze xelovnuri  

fenilebi keTdeba Sesabamisad cvalebadi simtkiciT, anu cvalebadi sisqiT, 

rogorc grZivad, ise ganivad, magram yovelTvis gaTvaliswinebuli unda 

iqnas is faqti, rom SesaZlebelia dairRves frenis dakanonebuli reJimi da 

datvirTva Seusabamo aRmoCndes garkveuli adgilisaTvis (nax. 1.4 da 1.5). 

normatiul-teqnikuri dokumentaciiT safreni zolis daboloebisaTvis, Sua 

nawilisaTvis da aerodromis sxvadasxva nawilebisaTvis rekomendebulia 

sxvadasxva dinamikurobis koeficientebi. safreni zonis daboloebis 

famoklebiT SesaZlebelia zolis ganivad moewyos sxvadasxva simtkicis 

fenili. napirebSi 10-15%-iT ufro naklebi simtkicis, vidre mis Sua nawilSi. 

Zalis moqmedebis dinamikurobis koeficienti aiReba: CvenSi momqmedi 

normativebiT safreni zolis boloebisaTvis da magistraluri saxis 

bilikebisaTvis 1,2-1,3; zolis Sualedi nawilisaTvis – 1,1; danarCeni 

adgilebisaTvis – 1,1-1,2. sazRvargareT miRebulia misi kidev ufro meti 

mniSvneloba – 1,8-2. naklebi mniSvneloba Seesabameba wnevas (saburavSi) 1 mpa-

mde, meti mniSvneloba wnevas 1-1,5 mpa-is farglebSi. 

sazRvargareTis ganviTarebul qveynebSi, mag. aSS-Si teqnikuri pirobebi 

moiTxoven, rom asafren-dasafreni zolis bolo nawilze fenili iyos 

ufro sqeli da mtkice, vidre mis ZiriTad nawilzea. borblebis ufro 

swori Sexebis gasaTvaliswineblad saWis bilikis centralur nawils da 

asafren-dasafreni zolis boloSi 30 m siganis Sua 150 m-is sigrZeze 

aproeqteben Tavmoyril datvirTvaze. 

nax. 1.4-ze warmodgenilia aerodromis asafren-dasafreni zolis 

fenilis sxvadasxva jgufebad dayofis tipiuri sqema. 
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nax. 1.4. aerodromis fenilis A, B, C da D jgufebad 
dayofis sqema 

 

 sazRvargareTis ganviTarebul qveynebSi, mag. aSS-Si teqnikuri 

pirobebi moiTxoven, rom asafren-dasafreni zolis bolo nawilze fenili 

iyos ufro sqeli da mtkice, vidre mis ZiriTad nawilzea. borblebis ufro 

swori Sexebis gasaTvaliswineblad saWis bilikis centralur nawils da 

asafren-dasafreni zolis boloSi 30 m siganis Sua 150 m-is sigrZeze 

aproeqteben Tavmoyril datvirTvaze nax. 10.5. 

 

 

 

 

 

 

 

 
 

nax. 1.5. sxvadasxva simtkicis zonebad fenilebis dayofis 
amerikuli sqema 

a – zolis grZivi Wrili; b – gegma 
         1 – adz-s Sua nawili; 2 – adz-s bolo nawili; 2 – samoZrao zolis  
        monakveTi; 4 – asafren dasajdomi zoli; 5 – didi sisqis zoli 
  fenilze; 6 – fenilis reaqtiuli Zravis gazebis nakadisagan 

damcavi fena; 7 – saWis biliki; 8 – dgomis adgili. 
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meti saimedoobisaTvis miRebulia, rom safreni zolis daboloebebze 

TviTmfrinavis Tvlebis gorva gaTvaliswinebulia erT da igive nakvalevze 

(nax. 1.6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tvlebis Sexebis raodenobaTa aseTi epiura damaxasiaTebelia safreni 

zolisaTvis mTel sigrZeze. 

TviTmfrinavis wonis Zala fenilze gadaecema sami sayrdeniani ZaraTi. 

aqedan ori mTavari da erTi cxvira sayrdenebis saSualebiT. cxvira 

sayrdenze gadaecema mTeli simZimis 10-20%. sayrdeni SeiZleba iyos erT 

Tvalze, Sewyvilebul orTvala da ukana oTxTvala, 70-130 sm daSorebiT 

wina da ukana Sewyvilebul Tvlebs Soris (nax. 1.7). 

 

 

 

 

 

 

 

 

nax. 1.7. TviTmfrinavis sayrdenebi. 
aq – erTeuli borbali; b – Sewyvilebuli borbali erT 

RerZze; g – oTxborbliani urika 
  
 

b) a) g) 

nax. 1.6. TviTmfrinavis dafrenis adgili 
safren zolze misi siganis mixedviT 

 a) zolis siganeze datvirTvis sqema; 
 b) Tvlebis Sexebis raodenoba zolis 
siganis mixedviT; g) zolis fenilis 
rekomendebuli ganivi profili: 
1 – bitumomineraluri masalisagan 
mowyobili fenili; 2 – RorRis fuZe; 
3 – gaumjobesebuli gruntis fuZis qveda 
fena; 4 – gruntis safuZveli  24 
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1.6. TviTmfrinavis Zravebidan warmoqmnili gazebis 
nakadis moqmedeba aerodromis fenilebze 

 
TviTmfrinavidan gamonabolqvi cxeli gazebis (reaqtiuli Zravebidan) 

da haeris (xraxniani Zravebidan) mZlavri nakadi did gavlenas axdens 

fenilze da arTulebs misi muSaobis pirobebs. gamonabolqvi cxeli gazebis 

temperatura aRwevs 600-900C, gamotyorcnis siCqare ki 600 m/wm. es nakadi 

Semdeg maraosaviT iSleba 6-6,5 _ kuTxiT da 12-15 m siganiT (erTi Zravidan) 

turboreaqtiuli Zravebidan gamotyorcnili gazebis nakads emateba xraxnis 

reaqtiuli dawolisagan Seqmnili haeris mZlavri nakadi, romelic 

grZeldeba 30-40 m-is manZilze. cxeli gazebis temperatura nakadis sigrZis 

mixedviT mcirdeba da fenilTa Sexebisas mainc inarCunebs 250-350C 

temperaturas da 60-180 m/wm nakadis siCqares (nax. 1.8). 

 

 
 
 
 
 
 
 

nax. 1.8. reaqtiuli TviTmfrinavis Zravidan gamonatyorcni namwvi 
gazebis nakadis gavrcelebis sqema 

 

namwvi gazebis nakadi elifsuri formisaa da mis zemoqmedebis 

farTobs uwodeben. Tanamedrove satransporto TviTmfrinavebis gazis 

nakadis velis sigrZea 50-60 m bilikze moZraobisas. maqsimaluri muSaobis 

pirobebSi afrenisas ki 80-100 m. nakadis sigane Sesabamisad Seadgens 20-30 da 

30-50 metrs. 

ori aTeuli wuTis ganmavlobaSi erT adgilze muSaobis Semdeg 

cxeli gazebisagan betonis fenilis zedapiris temperaturam SeiZleba 

miaRwios 120-205C. fenilis qveda fena am dros SeiZleba mcired gaTbes. 

rac SeiZleba gaxdes betonis filis CaRunvis mizezi. amitomaa, rom 

sastarto zolze fenilisaTvis (100-150 metris manZilze) dasaSvebia 200C 

da gazis nakadis siCqare 100 m/wm asfaltbetonisaTvis ki Sesabamisad 

dasaSvebia 100-120C (4-6 wuTis ganmavlobaSi). Savi RorRis fenili saerTod 

ver uZlebs aseT temperaturul reJims. mcenareuli safari swrafad Sreba 

da iwvis, gazebis nakadisagan gruntis nawilakebi advilad cvivdeba da 

5 
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SiSvldebian fesvebi. maTTvis zRvrul sidideebad miRebuli 20 m/wm da 30-

40C, saWiT manevrirebis bilikze da 20-100 m/wm da 50-150C gaCerebis 

adgilze. 

cxeli gazebi Tu xangrZlivad moqmedeben TviTmfrinavebis dgomis 

adgilis, betonis fenilze, maSin temperaturuli nakerebidan advilad 

amoidevneba gamdnari bitumis mastika, amitom saWiroa maTi dafarva 

cecxlgamZle afskebiT. metad uaryofiTad moqmedebs fenilze SemTxveviT 

dadinebuli navTobis produqtebi, romlebic xels uwyoben bitumis daSlas. 

praqtikaSi zogjer iyeneben gazebis nakadis mimarTulebis Semcvlel 

barierebs, raTa aicilon isini fenilis zedapirs. am TvalsazrisiT karg 

Sedegs iZleva TviTmfrinavis gadaadgileba sawevaris gamoyenebiT, 

reaqtiuli Zalebis gareSe. 

 
1.7. aerodromis safreni velis reliefi 

 

TviTmfrinavebis afrena-dafrena da manevrirebis usafrTxoebisTvis, 

mizanSewinilia SeZlebisdagvarad safreni velis mimdebare reliefi unda 

iyos vake. imavdroulad reliefs eZleva minimaluri daxra zedapiruli 

wylebis asacileblad. 

arsebuli (bunebrivi) reliefis wertilebis vertikaluri mdebareobis 

(awevis simaRlis) aRsaniSnavad pirobiTad miRebulia Savi niSnulebi, xolo 

erTi da igive simaRlis wertilebis SemaerTebeli xazebisaTvis Savi 

horizontalebi. proeqtiT miRebuli aerodromis saproeqti wertilebis 

aRsaniSnavad miRebulia wiTeli niSnulebi, xolo maT SemaerTebeli 

saproeqto xazebis aRsaniSnavad – wiTeli horizontalebi. Savsa da wiTel 

niSnulebs Soris gansxvaveba warmoadgens muSa niSnulebs, romlis 

mixedviTac awyoben Wrils an yrils. nulovan niSnulze miwis samuSaoebi 

ar tardeba. 

miwis zedapiridan asacileblad (Camosadenad) saWiroa zedapiris 

qanobi aranakleb 0,5%-isa. Cveulebrivad maRali klasis aerodromebze 

safren da samanevro zolebis grZivi qanobi ar unda aRematebodes 2%-s, 

dabali klasis aerodromebis zolebisaTvis – 3%-s. TiTqmis igive sazRvrebSi 

unda icvlebodes safreni zolebis da saWiT samanevro bilikebis 

erTmxrivi an ormxrivi ganivi qanobebi. 
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gruntis reliefis qanobebis gansazRvrisaTvis saWiroa mxedvelobaSi 

iqnas miRebuli gruntis zedapiris warecxvis SesaZlebloba atmosferuli 

naleqebidan.  

wylis acilebis TvalsazrisiT aerodromis reliefs SeiZleba hqondes 

sxvadasxva qanobiani geometriuli sibrtyeebisa da mrudebis SenacvlebiTi 

forma; erT an ormxrivad daxrili, unagira, TefSiseburi, wyalgamyofi da 

sxva. sxvadasxva qanobebis SeuRleba unda xdebodes mrudebiT, romelTa 

radiusebis minimaluri sidide SezRudulia TviTmfrinavis usafrTxo 

(mdored) moZraobis pirobiT. 

amgvarad, asafren-dasafreni zoli SeiZleba warmoadgens erTmaneTTan 

mrudebiT SeerTebul swor xazebs. saerTo mxedvelobis aris 

uzrunvelyofiT. 

zolis ganivi profili umjobesia iyos simertiulad, RerZze 

amoqneqili ormxrivi qanobiTY(nax. 1.9). 

nax. 1.9. asafren-dasafreni zolis da saWis manevrirebis 
bilikis ganivi profili. 

        a – asafren-dasafreni zolis ormxrivi daqanebis mqone profili; 
        b – zolis erfTmxrivi profili; g – saWis manevrirebis bilikis 
        erTmxrivi daqanebis profili; 1 – gruntis Raris RerZi; 2 – gardamavali 
        grunt-RorRovani zoli; 3 – fenili; 4 – fuZe; 5 – bunebrivi safuZveli; 
        6 – warbasiqiTa drenaJi; 7 – gruntis gverduli 

 

calmxrivi ganivi qanobis mqone profili keTdeba iSviaTad im 

SemTxvevaSi, rodesac aerodromis reliefi erTmxrivad daxrilia da 
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qanobiT metia 1%-ze. safreni zolis daboloebebs, romelTagan TiToeulis 

sigrZe Seadgens 1/4-1/6-s zolis saerTo sigrZidan, unda hqondes erTi da 

igive qanobebi. 

fenilidan wyali gverdulad Caedineba daxurul an Ria RarebSi, 

romlebsac SeiZleba hqondes xerxiseburi grZivi profili da ganlagebuli 

iqnas fenilis napira wibos gaswvriv. 

aerodromis sazRvrebs gareT ki wylis gasatareblad gamoiyeneba 

CaRrmavebuli koleqtorebi. 

betonis Ria RarebSi wylis dinebisaTvis saWiro minimaluri qanobi 

Seadgens 0,25-0,3%-s. afrena-dafrenis zolze wylis acilebis TvalsazrisiT 

ukeTesia, rodesac zolis grZivi profili SuaSi amoweulia da 

daboloebebis qanobebi mcirea. 

 
1.8. aerodromis gruntis safreni zolebi 

 

gruntis safreni zolebi keTdeba TiTqmis yvela klasis  aerodromze, 

rogorc ZiriTadi (dabali klasis) da rogorc damatebiTi (sarezervo) 

usafrTxo zoli (maRali klasisaTvis). gruntis safren zolze xelovnuri 

fenili ar keTdeba (ix. nax. 10.10).  

 

 

 

 

 

 

 

 

 

 

 

nax. 1.10. gruntis safreni zolebi (g.s.z) 
a – rogorc sarezervo zoli; b – rogorc ZiriTadi zoli 

dabali klasis aerodromze 
       1 – daboloebebis usafrTxo zolebi; 2 – gverdiTi usafrTxo zolebi; 
      3 – gruntis asafren-dasafreni zoli; 4 – asafren-dasafreni zoli 

xelovnuri feniliT 

1 

Ladz 

2 

1 

4 

3 

2 
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b) 

a) 
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gruntis sayrdeni zolebi moiTxoven sistematur SekeTebas yoveli 20-

100 afrena-dafrenis Semdeg, TviTmfrinavis simZimisa da Tvlebis moqmedebis 

reJimis mixedviT, xolo xangrZlivi wvimebisa da sezonis mixedviT 

(gazafxulze da Semodgomaze) ufro xSirad. 

Cveulebriv gruntis safreni zolis sigrZe ufro metia xelovnuri 

fenilis zolis sigrZeze. 

gruntis Warbad dasvelebis SemTxvevaSi TviTmfrinavis Tvlebi 

TiTqmis efloba gruntSi da SeuZlebeli xdeba zolis eqspluatacia. 

normaluri eqspluataciisaTvis aucilebelia gruntis zedapiris daaxloebiT 

30 sm-is feba gamoSres. gruntis datkepnis koeficienti zeda fenebSi meti 

unda iyos 0,95-ze. gruntis simtkicis uzrunvelsayofad saWiroa wylis 

guldasmiT acileba: grZivi (0,5%) da ganivi (2,5-5%) qanobebis mowyoba, 

zedapiruli da gruntis wylebis acileba-gaSroba, gruntis zedapiri 

gamagrebuli unda iqnas mobeltviT, mravalwliani balaxebiT. gruntis 

zolebi mZime, intensiuri, regularuli, Sori reisis, maRali siCqaris 

TviTmfrinavebis moZraobisaTvis ar gamodgeba. gruntis zolebi ufro 

gamosadegaria erTeuli operaciebisaTvis. regularuli moZraobis 

SemTxvevaSi Tundac dabali intensiurobisas, saWiroa gruntis gamagreba, 

raTa masze SeiZlebodes afrena-dafrena Seuferxeblad wlis yovel dros. 

gamagrebis Semdeg gruntma unda gauZlos 4 kg/sm2-ze met datvirTvas. 

gruntis wylebis done ar unda iyos zedapiridan 2,5 m-ze ufro 

axlos. gruntis tenianoba yovelTvis naklebi unda iyos 15%-ze. 

zolis mTel farTobze unda moewyos gamSrobi mowyobiloba (milebiT 

an milebis gareSe), RorRis nayariT. karg Sedegs iZleva zevidan widis 

(nacris) moyra. dauSvebelia wylis dagubeba gruntis safren zolze. 

ekonomiurad yvelaze efeqturia mobeltva, mravalwliani balaxebis 

fesvebiT gamagreba. aseT mobeltvaze dasaSvebia pnevmaturi Tvlebis 

datvirTva 5-7 kg/sm2-is farglebSi. aseT SemTxvevaSi nakvalevis siRrme ar 

aRemateba 3-5 sm-s. mcenareuli fenis mixedviT fenili beltebisagan 

SeiZleba iyos: susti (sisqiT 6 sm); saSualo da sqeli (<12 sm). Tavisi 

struqturuli simtkicis mixedviT beltebi SeiZleba iyos sustad Sekruli, 

saSualod Sekruli da mkvrivad Sekruli, imisda mixedviT, Tu rkinis 

niCbiT ramdenad advilad SeiZleba davSaloT igi. Cveulebrivad Tu 
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amovWriT zedapiridan qvemoT belts 615  (siRrmiT) 12 sm. igi ar unda 

daiSalos balaxze xelis moWidebiT da aweviT. uSualod balaxis simaRle 

gruntis zedapiridan ar unda aRematebodes 20 sm-s. yvelaze ukeTes Sedegs 

iZleva parkosani da Teslovani balaxebi. beltebSi humusis Semcveloba ar 

unda aRematebodes 4-8%-s. 

 

1.9. wylis mocileba safreni velidan 
 

safren velze gruntis tenianoba mudmivad icvleba wlis ganmavlobaSi. 

gruntis tenianobis cvalebadobis reJimi damokidebulia gansaxilveli 

regionis (raionis) klimatur maxasiaTeblebze: atmosferuli naleqebis 

wliur jamur raodenobaze, naleqebis mosvlis xangrZlivobaze da 

intensiurobaze wlis sxvadasxva sezonSi, temperaturul reJimze – 

minimalur, maqsimalur da wliur saSualo temperaturaze. naleqebis meti 

raodenoba modis gazafxulze da Semodgomaze, Sesabamisad, icvleba 

gruntis tenianoba da simtkice (gruntis drekadobis moduli); minimaluri 

tenianoba Seesabameba maqsimalur simtkices da SebrunebiT – maqsimaluri 

tenianoba – minimalur simtkices. garda atmosferuli naleqebisa gruntis 

datenianeba xdeba miwisqveSa wylebisagan. miwisqveSa wylebis moWarbeba ki 

Tamxvdeba Warbi atmosferuli naleqebis mosvlis periods – zafxuls da 

Semodgomas. aerodromisTvis ki Warbi tenianoba erT-erTi ZiriTadi 

faqtoria, romelic mkveTrad auaresebs safreni zolis saeqspluatacio 

Tvisebebs. amitom aerodromebis normaluri eqspluataciisaTvis saWiroa 

gamomSrobi sistemis mowyoba da misi saTanado movla Senaxva. pirvel rigSi 

yuradReba unda mieqces Warbi datenianebis wyaroebis gamovlinebas da 

likvidacias. SeiZleba ganvasxvavoT aerodromebis datenianebis (wylis 

dagrovebis) ramdenime wyaro: 

 wylis dagroveba xdeba aerodromis teritoriis gare farTobebidan 

Camodenili wylebiT da intensiuri wvimis Sedegad dagrovili wyliT; 

 wylis dagroveba xangrZlivi atmosferuli naleqebisagan (wvimisa da 

gamdnari Tovlisagan) wyalgaumtari gruntis zedapirze, CaRrmavebul 

adgilebSi, rasac Tan sdevs adgilis daWaobeba; 

 wylis dagroveba xdeba Warbad monadeni gruntis wylebisagan; 
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 wylis dagroveba SesaZlebelia aerodromis fenilze gruntis wylebis 

wneviT gamodinebis SemTxvevaSi, rodesac sveli qanebi soliviTaa 

SemoWrili aerodromis teritoriaze.  

safreni velis farglebSi wylis arineba-gamoSrobis RonisZiebebi 

uSualod dakavSirebulia aerodromis vertikaluri gegmarebis saproeqto 

gadawyvetilebebTan. Camonadeni wylebisagan aerodromis teritoriis 

dasacavad gamoiyeneba samTo arxebi, romelTa meSveobiT xdeba wylis 

dagroveba da maxlobel wyalsacavebSi an dadablebul adgilebSi gadaSveba 

wylis gadamRobi kavalierebi ewyoba uwyvetad aerodromis mxares. aseve 

Camonadeni wylis asacileblad iyeneben saavtomobilo gzebis yrilebsa da 

kiuvetebs, Tu aseTi gasdevs napirze aerodroms, am mizniT awyoben agreTve 

gruntis dambebs, romelTa simaRle 0,5 m-iT meti unda iyos wyaldidobis 

dros SemCneuli wylis maqsimalur doneze 10 wlis ganmavlobaSi. 

aerodromis teritoriidan wvimis wylis swrafad asacileblad 

awyoben specialur saniaRvre qsels. gruntis wylis donis dasawevad 

gamoiyeneba damSrobi drenaJi. saerTod sasurvelia gruntis wylis done 

zedapiridan iyos aranakleb 0,6-0,8 m-ze manZiliT dacilebuli. 

gruntis wylebis wneviT Semodinebis sawinaaRmdegod iyeneben damWer 

arxebs, daxurul koleqtorebs an Cveulebriv drenaJs. yvela SemTxvevaSi 

wylis gamodineba unda xdebodes TviTdinebiT. 

teritoriis saSrobi da wyalCamdeni sistemebis sqemebi dgeba 

sainJinro-saproeqto gadawyvetilebebis safuZvelze. proeqtis Sesadgenad 

saWiroa reliefis winaswari topografiuli agegmva (geodeziuri 

gadaRebebi). saSrobi sistema Sedgeba qselis daxuruli elementebisagan 

(gamSrobebi, drenaJi, wylis damgroveblebi, koleqtorebi, damWeri 

drenaJebi) da Ria elementebisagan: wylis gadamgdebi, samTo da damWeri 

arxebisagan, romlebic ewyoba aerodromis sazRvrebs gareT. saSrobi 

sistemiT xdeba atmosferuli naleqebisagan warmoqmnili zedapiruli 

wylebis acileba da maTi donis daweva. damagrovebeli sistema yovelive 

amaTgan agrovebs wyals da miawodebs mas koleqtors. safreni velis 

gruntis nawilSi gamSrobi sistemis tipiuri sqema mocemulia nax. 1.11-ze. 

gamSrob sistemebs Soris daSoreba aiReba 30-90 m-is farglebSi da 

damokidebulia reliefis saerTo daxraze (qanobze 0,1-1%-is farglebSi). 
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gamSrobi sistemis maqsimaluri sigrZe aiReba milis gareSe (drenaJiT) 50m, 

milis gamoyenebiT – 100 m, wylis damagrovebliT – 200 m da koleqtoriT 

(mTavari koleqtoriT) 1000 m. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 1.11. wyalamridi sistemebis sqema gamSrobi da damgrovebeli 
koleqtorebisagan da wyalsakrebi Wisagan: 

        1 – Webi talvegSi (wyalSemkrebSi); 2 – koleqtori; 3 – damgrovebeli; 
        4 – Casaxedi Webi; 5 – gamSrobi; 6 – gamSrobebisa da damgroveblebis 

Webis gareSe SeerTeba fasonuri qvebiT 
 

wylis damagrovebel milebs ganalageben qanobiT 0,2-1%, mTavari 

koleqtoris milebs – 0,1-1%. 

gruntis wylis donis daweva sadrenaJo mowyobilobiT SesaZlebelia 

Semdegi sqemis mixedviT (ix. nax. 1.12). 

 

 

 

 

 

 

 

 

 
nax. 1.12. gruntis wylis donis dawevis sqema drenaJis gamoyenebiT 

1 – gruntis wylis faqtiuri done; 2 – depresiis mrudi; 
3 – drenaJi; 4 – milebi; H _ gruntis wylis minimaluri done. 

 

gamSrobi elementis konstruqciebi naCvenebia naxazze 1.13. 

sadrenaJo mowyobilobis sqema mocemulia naxazze 1.14. 

gamSrobi mowyobilobis xazi, rogorc wesi, unda miyvebodes 

paralelurad horizontalebs (izohifsebs), saSualod  50-150 m-is  sigrZeze. 
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nax. 1.13. gamSrobi mowyobilobis sqema 
a – mimRebi nawili xreSisagan; b – mimRebi nawili gruntisagan. 

       1 – xreSis fena 7-9 sm sisqiT; 2 – qviSa-xreSis narevi; 3 – armirebuli 
       betonis mili; 4 – beltis sisqiT 4-10 sm; 5 – RorRi an xreSi (zomiT 
       10-30 mm); 6 – datkepnili RorRis fena (zomiT 50-70 mm); 7 – beltebi 

sisqiT 5-10 sm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 1.14. sadrenaJo mowyobilobis sqema 
a – gruntis wylis mimRebi drenaJi; b – drenaJi gruntisa da 

            zedapiruli wylebis misaRebad: 1 – grunti; 2 – beltebi;  
            3 – milebi diametriT 100 mm garSemo moyrili xreSiT; 4 – xavsis 

fena; 5 – Cayrili grunti 
 

damgrovebeli milebi sasurvelia marTobulad iqnas ganlagebuli gamSrobi 

milebis mimarT. wyali gamSrobidan gadadis damgrovebelSi, Semdeg 

koleqtorSi da mere wylis arxebsa da mimRebSi aerodromis zonis gareT. 

gruntis safreni zolis ganivi daxra (erT an orive mxares) qanobiT 1% da 

1,5-2,5% uzrunvelyofs wylis Camodinebas da gruntis RarebSi mis 

dagrovebas, sadac wyali Webis saSualebiT gadadis koleqtorSi. 

azbestbetonis milebs yovel 0,3-0,5 m-Si siganeze ukeTeben CanaWrebs 

siganiT 1-1,5 mm da wylis misaRebad. milebis garSemo aTavseben ufro 
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msxvilmafrcvlovan fxvier qvis masalas, xolo ufro daSorebiT (zeda 

mxare) ufro wvrilmarcvlovan sadrenaJo masalas. xreSis zoma Seadgens 70-

100 mm-s. 

xelovnuri fenilebis mqone aerodromebidan wylis acilebis da 

sadrenaJo sistemebi gansxvavebulia da keTdeba ufro kapitaluri 

konstruqciis. xelovnur safren zolze wylis acileba xorcieldeba 

samnairi sqemiT (ix. nax. 1.15). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 1.15. wyalamcdeni da sadrenaJo sistemebi aerodromis xelovnuri 
fenilebidan (zolis ganivi profilebi da gegmebi) 

1 – wyalSemkrebi Wa; 2 – gruntis Rari; 3 – mobeltva; 4 – fenili; 
         5 – fenilis napira Rari; 6 – dasaTvalierebeli Wa; 7 – safuZveli 
         sadrenaJo feniT; 8 – saniaRvre wyalmimRebi Wa; 9 – wylis gadamyvani; 
         10 – koleqtori; 11 – wibos gare drenaJi; 12 – drenaJis armqone fuZe 

 

koleqtorebi da sxva milgayvaniloba unda moTavsdes iseT siRrmeze 

(aranakleb 75 sm-isa), rom TviTmfrinavis Tvlebisagan datvirTvam ar 

gamoiwvios maTi dazianeba da ar moxdes maTSi gamdinare wylis gayinva 

zamTarSi. betonis da rkinabetonis milebis diametri aiReba 0,3-0,6 m da 
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ufro metic. milebi Sepirapirebis adgilze ifareba hidrosaizolacio da 

elastikuri masaliT, wyalgaumtarobisa da simtkicis uzrunvelyofis 

pirobiT. milebis ganlagebis minimaluri qanobia 0,2%. Casaxed Webs akeTeben 

iq, sadac xdeba milebis SeerTeba da qanobis Secvla. aseTi Webi SeiZleba 

iyos mrgvali an oTxkuTxedi 0,6 m da ufro meti zomis. wylis dineba 

milebSi xdeba 0.25-1 m/wm siCqariT. 

milebis ganivkveTebis SerCevas awarmoeben specialuri hidrologiuri 

angariSis safuZvelze. gansazRvraven mosuli wylis xarjs. dinebis siCqares 

da maT mixedviT arCeven milis ganivkveTis farTs. 

 
1.10. aerodromebi mokle afrena dajdomis sahaero 

xomaldebisaTvis 
 

mokle afrena-dajdomis sahaero xomaldebi (madsx) TavianTi safreni-

teqnikuri maxasiaTeblebis gamo gamoiyeneba iseT aerodromebze, sadac 

Cveulebrivi tipis sx gamoyeneba araa mizanSewonili usafrTxoebis 

TvalsazrisiT. 

am TviTmfrinavebs ar SeuZliaT vertmfrenebis msgavsad vertikalurad    

afrena da dajdoma, magram maT sWirdebaT gacilebiT mcire sigrZis adz. 

amasTanave isini metad mkveTri kuTxis traeqtoriiT adian simaRleze da 

aseve mkveTrkuTxiani glisadiT eSvebian. 

madsx-s anu mokle afrena dajdomis klass miekuTvneba TviTmfrinavebi 

romelTac sWirdebaT adz sigrZiT araumetes 600 m. 

aseTi TviTmfrinavebi gacilebiT naklebad xmauriania, vinaidan 

mZlavri amwevi Zravebi uzrunvelyofen maT swraf afrenas aranakleb 6 

daxrilobis traeqtoriiT, rodesac Cveulebrivi sx analogiuri maCvenebeli 

ar aWarbebs 3. isini vertmfrenebTan SedarebiT gacilebiT ufro 

ekonomiurni arian eqspluataciaSi, aerodromis mimdebare teritoriaze 

mcire siCqariT frenac SeuZliaT, ris gamoc kargad manevrireben da metad 

efeqturad iyeneben sahaero sivrces rTuli reliefis an sx-iT 

gadatvirTul didi aeroportis pirobebSi. 

madsx aerodromebis daproeqteba garkveulwilad gansxvavdeba 

Cveulebrivi saxmeleTo aerodromebis proeqtirebis pirobebisagan ZiriTadi 

gansxvaveba aerodromis zomebiTa da damxmare nagebobaTa TaviseburebebiTaa 

ganpirobebuli. madsx eqspluataciisaTvis SeiZleba specialuri aerodromebis 
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daproeqteba da aSeneba. amiT saSualeba gveZleva aerodromi ganvalagoT 

SezRuduli farTobis mqone teritoriaze mTagoriani reliefis an mWidro 

ganaSenianebis mqone teritoriaze tvirTwarmomqnel obieqtTan uSualo 

siaxloveSi. SeiZleba agreTve madsx-saTvis specialuri adz mowyoba 

Cveulebriv aeroportebSi, ris gamoc mniSvnelovnad gaumjobesdeba aeroportis 

satransporto-saeqspluatacio maCveneblebi da sahaero gadazidvebis 

ekonomikuri efeqturoba. aseT SemTxvevebSi specialuri adz ewyoba calke 

raTa xeli ar SeeSaloT Cveulebrivi sx-is Tavisufal gadaadgilebas 

aerodromis mimdebare sahaero sivrceSi. qvemoT 1.6 cxrilSi. 

cxrili 1.6 

parametrebi ikao aSS kanada 

adz-is sigrZe, m 600 450 zRvis 

doneze 540 Tu 

t = 32C 

600 

adz-s sigane, m 30 30 30 

usafrTxoebis bolo zolis (ubz) sigrZe, m 30-120 30 75 

safreni zolis (sz) sigrZe, m 660-840 510-600 750 

sz-s sigane, m 90-150 60 150 

ubz-s sigane, m 30-60 15 60 

saWis bilikis (sb) sigane, m 18 18 18 

manZilebi: adg da sb-s RerZebs Soris, m 60 60 _ 

 

 

adz-is RerZsa da sadgomze  

myof sx-s Soris, m 
75 76 97 

adz RerZsa da stop xazamde, m 30 45 30 

adz RerZsa da ganaSenianebamde, m 90 90 _ 

sb RerZsa da uZrav winaRobamde, m 30 30 _ 

 

nax. 1.16. naCvenebia madsx dafrenis sqema, xolo nax. 1.17-ze amave tipis 

TviTmfrinavebis Semobrunebis sqema dafrenisas. miRebulia, rom afrenis 

 

 

 
 
 
 

 
nax. 1.16. madsx dafrenis sqema (glisadis Sexeba adz-s zedapirTan): 

          1 – dafrenis glisada; 2 – mimdebare teritoriis daxris kuTxe; 
          3 – adz-s dfasawyisi; 4 – Sexebis wertili madsx dafrenisas; 
          5 – dafrenis zona; 6 – manZili adz-s bolomde 367 m.  
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traeqtoriis daxris kuTxis normaluri sidide Seadgens 6, minimaluri – 

4,4 Tu gamorTulia erTi Zravi. 6 uzrunvelyofs saWiro manZils 

simaRleSi winaRobamde da agreTve minimalur xmaurs dedamiwis zedapirze 

ufro mkveTri (6-ze meti kuTxiT) afrena, Tanac erTi gamorTuli ZraviT 

moiTxovs sx-s wevis Zalisa da masis Sefardebis metad did mniSvnelobas, 

rac Zalzed aZvirebs sx Rirebulebas. 

dafrenisas glisadis kuTxe daaxloebiT 7-7,5-s Seadgens rogorc nax. 

1.16 moyvanili magaliTidan Cans. es 

uzrunvelyofs adz dasawyisSi frenis 

simaRles 16 m-s, dafrenisas Sexebis 

wertilis (glisadis Sexebis wertili 

adz-s zedapirTan) daSorebas adz-dan 122 

m manZilze. 

nax. 1.17 naCvenebia, rom Semobrunebis 

radiuri manevrirebis zonaSi aris 457 m. 

aseTi radiusi uzrunvelyofs moxerxebul 

Semofrenas adz-s mxridan, sadac dafrena 

unda moxdes sawinaaRmdego mimarTulebiT. 

mobrunebebi 90/270-ze uzrunvelyofen 

sx-s dajdomas adz-s dasawyisidan 305 m-ze (nax. 1.17). 

 
1.11. savertmfreno sadgurebi da vertdromebi 

 

iseTi sahaero xomaldebis gamoyenebis SemTxvevebi, romlebsac SeuZliaT 

vertikalurad an mokle afreniT da dafreniT gadaadgileba, moiTxovs 

gansakuTrebul midgomas Cveulebrivi tipis sahaero xomaldebisTvis 

gankuTvnil aeroportebsa da aerodromebTan SedarebiT.  

vertmfrenebi warmoadgens yvelaze gavrcelebul sahaero xomaldebs, 

romlebsac TiTqmis vertikalurad SeuZliaT haerSi asvla da daSveba 

(dafrena). amitom aucilebelia pirvel yovlisa vertmfrenTa miwiszeda 

uzrunvelyofis sakiTxebis ganxilva, e.i. savertmfreno sadgurebisa da 

vertdromebis proeqtireba.  

savertmfreno sadguri _ esaa damoukidebeli an sxva aviasawarmos 

SemadgenlobaSi Semavali sawarmo, romelic axorcielebs mgzavrebis, 

nax. 1.17. madsx-is Semobrunebis  
dafrenisas: 

1 – Semosvlis Tavisufali zona;  
2 – adz; 3 – adz-s zedapirTan 
sx-s Sexebis wertili (dajdomis  

adgili) 

2 1 3 

122 m 

618 m 305 m 
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bargis, fostisa da tvirTebis regularul miRebasa da gagzavnas, aseve 

asrulebs sxva satransporto samuSaoebs.   

savertmfreno sadguris klasi ganisazRvreba samgzavro gadazidvebis 

wliuri moculobiT (Camomfreni, gamfreni da satranzito mgzavrebi): I 

klasi _ 30 aTasze meti, II – 15-dan 30 aT-mde; III – 15 aT-mde adamiani. 

amasobaSi vertmfrenebis miwerili parki I klasis savertmfreno 

sadgurisTvis udris oTxs, II klasis _ sams da III klasis _ or vertmfrens.   

saeqspluatacio-teqnikuri daniSnulebis mixedviT savertmfreno 

sadgurebi SeiZleba iyos sabazo, saboloo (bolo) da Sualeduri. sabazo 

savertmfreno sadgurebs aqvT vertmfrenebis miwerili parki da 

uzrunvelyofen operatiul teqnikur momsaxurebas reglamentis Tanaxmad, 

saboloo sadgurebi warmoadgens frenis dasrulebis punqts mocemuli 

marSrutis mixedviT, sadac warmoebs samgzavro salonis dalageba, 

mgzavrebis gadmosxma da Casxdoma, teqnikuri momsaxureba; Sualeduri _ 

ganrigis mixedviT vertmfrenis moklevadiani gaCerebis punqts dadgenili 

marSrutiT reisis Sesrulebisas.  

savertmfreno sadguri (vertoporti) aeroportis analogiurad 

Sedgeba vertodromisgan, sasamsaxuro-teqnikuri daniSnulebisa da sxva 

gankerZoebuli nagebobebisgan.  

vertodromi _ miwis (wylis) nakveTia an specialurad momzadebuli 

moedania (Senobis saxuravze, wylis zedapirisgan amoweul platformaze), 

romlebsac aqvT nagebobebisa da mowyobilobis kompleqsi vertmfrenebis 

afrenebisa da dafrenebis, saWiT marTvis, Senaxvisa da momsaxurebisaTvis. 

vertodromi SeiZleba iyos mudmivi, regularuli eqspluataciisaTvis da 

droebiTi, SezRuduli vadiT frenebis gansaxorcieleblad. mudmivi 

vertodromebi (dasafreni moednebi) iyofa sam klasad: I – yvela klasis 

vertmfrenebis eqspluataciisaTvis; II _ II, III da IV klasis 

vertmfrenebisaTvis da III – III da IV klasis vertmfrenebisaTvis.  

afrenisa da dafrenis xerxisgan damokidebulebiT mudmivi da 

droebiTi vertodromebi (asafreni moednebi) SeiZleba iyos ori tipis: 1 – 

romlebic uzrunvelyofen vertmfrenebis afrenasa da dafrenas TviTmfrinavis 

an vertmfrenis msgavsad `sahaero baliSis~ gavlenis gamoyenebiT; 2 _ 

romlebic uzrunvelyofen afrenasa da dafrenas mxolod vertmfrenis 

msgavsad (vertikalze) `sahaero baliSis~ gamoyenebis gareSe.  
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`sahaero baliSis~ gavlena warmoiSoba zedapirTan mzidi xraxniT 

ukugdebuli sahaero nakadis Sejaxebis Sedegad, rac iwvevs haeris am fenis 

simkvrivis da winaRobis zrdas. Sedegad sahaero xraxnis weva erTsa da 

imave simZlavrisas izrdeba da, Sesabamisad, qmnis afrenisa da miwasTan axlos 

dakidebis SesaZleblobas. amas didi mniSvneloba aqvs vertmfrenebis 

gamoyenebisas samSeneblo-samontaJo samuSaoebze an vertmfrenis miwaze 

daSvebis gareSe datvirTva-gadmotvirTvis dros.  

sxva sahaero xomaldebisgan gansxvavebiT vertmfrens SeuZlia sami 

xerxiT afrena: 1 _ gruntis an safaris mqone moedanze gaqanebis Semdeg 

miwis zedapiridan mowyvetiT da momdevno aCqarebiT mcire simaRleze, e.i. 

`sahaero baliSis~ gavlenis zonaSi; 2 _ vertikalze 1,5-3m simaRlemde 

zedapiridan mowyvetiT da momdevno aCqarebiT `sahaero baliSis~ gavlenis 

zonaSi da 3 _ dabrkolebis Tavze aranakleb 10 m niSnulamde, vertikalze 

miwis zedapiridan mowyvetiT da simaRlis momdevno akrefiT. pirvel xerxs 

miRebulia TviTmfrinavis msgavsad (TviTmfrinaviseburad) afrena ewodos, 

meores _ vertmfrenis msgavsad afrena `sahaero baliSis~ gamoyenebiT da 

mesame _ vertmfrenis msgavsad afrena `sahaero baliSis~ gamoyenebis gareSe.  

TviTmfrinavis msgavsad afrena efeqturia maRali temperaturebis, 

Semcirebuli simkvrivis da maRali tenianobis pirobebSi, romlebic 

mniSvnelovnad amcireben vertmfrenis Zalovani danadgaris simZlavres. 

aseTi afrena SesaZlebelia mxolod naklebi simZlavrisas, vidre 

TviTmfrinavis msgavsad afrenisas. vertmfrenis msgavsad afrenis Sesruleba 

iZulebiT gamoiyeneba moednebis SezRuduli zomebisa da maT garSemo 

dabrkolebebis arsebobisas.  

savertmfreno sadgurebis, vertdromebisa da asafreni moednebis 

daproeqteba unda vawarmooT vertmfrenis kategoriaze damokidebulebiT 

maTi maqsimaluri asafreni masis mixedviT:  

I kategoria   mZime vertmfrenebi 15 t-ze meti masiT  

II kategoria  saSualo vertmfrenebi 5-dan 15 t-mde masiT  

III kategoria  msubuqi vertmfrenebi 2-dan 5 t-mde masiT.  

vertdromebis elementebisa da maTTan sahaero misasvlelebis 

daxasiaTeba vertmfrenebis sxvadasxva kategoriebisaTvis TviTmfrinavis 

msgavsad afrenebisa da dafrenebisas an mokle gaqaneba-garbeniT, aseve 

vertmfrenis msgavsad `sahaero baliSis~ gavlenis gamoyenebiT da `sahaero 

baliSis~ gavlenis gamoyenebis gareSe (nax. 1.18) moyvanilia cxr. 1.7-Si.  
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nax. 1.18. safreni zolebix ganTavsebis sqema da vertodromebis sahaero  

midgomebi frenis dros vizualuri frenis wesebi 

cxrili 1.7 

vertdromebis, dasafreni moednebis da sahaero 
misasvlelebis elementebi 

vertmfrenebis kategoriebi 
asafreni masis mixedviT 

mZime saSualo msubuqi 

1 2 3 4 

vertdromebi    

safreni zoli:    

sigrZe L, m 200 120 
120 (mi-2) 
100 (mi-1) 

sigane B, m 50 50 35 

asafren-dasafreni zoli TviTmfrinavis 
msgavsad afrenisa da dafrenisas an mokle 
gaqaneba-garbeniT: 

   

sigrZe L1, m 190 110 
110 (mi-2) 
80 (mi-1) 

sigane B1, m 20 20 15 

usafrTxoebis zolis sigrZe:    

ganapira a1, m 5 5 
5 (mi-2) 
10 (mi-1) 

gverdiTi a2, m 15 15 10 

sahaero misasvlelebis zoli:    

meore monakveTis sigrZe ℓ1, m 1160 1120 1160 

sigane pirveli monakveTis bolos (meoris 

dasawyisSi) b2, m 
120 100 85 

sigane meore monakveTis bolos b2, m 700 660 645 

dabrkolebebis SezRudvebis xazebis daqaneba 

pirvel monakveTze tgθ1 
1:20 1:10 1:20 

traeqtoriebis mobrunebis minimaluri radiusi 
Rmin, m 

300 300 250 

L 

100 m 

A A 

L 100 m 

i1 

i1 i1 

b) 

a) 

h
=

1
5

0
 m
 

h
=

1
5

0
 m
 

h
=

1
50
m 

h
=

1
5

0m
 

b
2 

b
2 

b2 

b
1 

b
1 

B
1 B
 

100 m 

L1 

Q1 Q1 

Q1 

a
2 

A-A 

Б-Б 

Б 

Б 
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1 2 3 4 

miwiszeda dasafreni moednebi    

moednebis sigrZe, m 80 50 35 

dasafreni moednebis sigane, m 80 50 35 

samuSao farTobis sigrZe, m 20 20 15 

samuSao farTobis sigane, m 20 20 15 

usafrTxoebis ganapira da gverdiTi zolebis 

sigrZe a1 = a2, m 
30 15 10 

moednebi mTebis mwvervalebze, unagirebze, 
startis mimarTulebiT  Ria sahaero 
misasvlelebis mqone terasebze: 

   

sigrZe, m 50 
40 (mi-8) 
30 (mi-4) 

30 

sigane, m 50 
30 (mi-8) 
25 (mi-4) 

25 

moednebi Senobebis saxuravebze da amoweul 

baqnebze: 

   

sigrZe, m 35 21 15 

sigane, m 28 17 12 
 

SeniSvna: II da III kategoriebis vertmfrenebs SeuZlia awarmoon afrenebi da 
dafrenebi im moednebze, romlebic ganlagebulia mTis mwvervalebde, unagirebze 
da terasebze da vertmfrenis msgavsad `sahaero baliSis~ gavlenis gamoyenebiT. 
aseT SemTxvevaSi moednebis zomebi miiReba iseTive, rogorc vertmfrenis msgavsad 
afrenebisa da dafrenebisas `sahaero baliSis~ gavlenis gamoyenebis gareSe.  

 
vertdromebisa da dasafreni moednebis sahaero misasvlelebis zolSi 

yvela kategoriis vertmfrenebisaTvis dabrkolebaTa simaRle SezRudulia 

150 m-iT. 

mwvervalebze, unagirebze, startis mimarTulebiT Ria sahaero 

misasvlelebis mqone terasebze ganlagebul dasafreni moednebisaTvis 

vertmfrenis msgavsad afrenebisa da dafrenebisas `sahaero baliSis~ 

gavlenis gamoyenebiT da gamoyenebis gareSe II da III woniTi kategoriis 

vertmfrenebisaTvis simaRlis minimaluri gadameteba adgilis saerTo 

reliefTan SedarebiT afrenis mimarTulebiT unda miiRebodes araumetes 

300 m. 

vertmfrenebis da dasafreni moednebis elementebis zomebs (cxr. 1.7) 

inarCuneben mudmivad miuxedavad barometruli simaRlisa, haeris 

temperaturisa da tenianobisa. maTi gaTvaliswineba xdeba asafreni an 

dasafreni masis cvlilebiT TiToeuli vertmfrenis safreni eqspluataciis 

saxelmZRvanelos (ses) rekomendaciebis Sesabamisad.  
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vertodromis ZiriTadi elementebia: safreni zoli, `saWiT marTvis 

bilikebi~, sadgomebis adgilebi, peroni, dasabmeli da deviaciuri moednebi. 

am elementebis daniSnuleba iseTivea, rogorc aerodromis elementebisa.  

mudmivi miwiszeda vertmfrenebis adz-s maqsimalurad dasaSvebi 

qanobebi moyvanilia cxril 1.8-Si.  

wyalarinebis uzrunvelsayofad xelovnuri safariT adz-s minimaluri 

grZivi qanobebi unda iyos 0,0025, ganivi _ 0,005, gruntiT safariT adz-sTvis 

_ 0,005.  

cxrili 1.8 

safarebi qanobebi 

vertmfrenebi 

mZime 

(15t-ze meti) 

saSualo 

(5-15t) 

msubuqi 

(2-5t) 

gruntis safariT adz 

(gadz) 

grZivi 0,025 0,03 0,03 

ganivi 0,02 0,02 0,02 

xelovnuri safariT adz 

(xadz) 

grZivi 0,02 0,025 0,025 

ganivi 0,015 0,015 0,015 

 
Senobebis saxuravebze da amoweul baqnebze ganlagebuli moednebis 

ganivi da grZivi qanoebi ar unda aRematebodes 0,01-s.  

saWiT marTvis bilikebs unda hqondeT 0,03-ze araumetesi maqsimaluri 

grZivi daqanebebi, ganivi _ 0,02-ze, minimaluri igive, rogorc xelovnuri 

safariT adz-sTvis. maTi sigane da adz-Tan, da-sTan da peronTan 

SeuRlebebis radiusebi miTiTebulia cxril 1.9-Si.  

cxrili 1.9  

zomebi, m 
vertmfrenebi 

mZime 
(15t-ze meti) 

saSualo 
(5-15t) 

msubuqi 
(2-5t) 

saWiT marTvis bilikebis sigane 6 8 15 

SeuRlebaTa radiusebi R 12 16 28 

mtvermocilebis zolebis sigane 4 8 12 

 

dgomis adgilebi (da) SeiZleba iyos jgufuri da individualuri. 

jgufuri moiTxovs nakleb farTobs da maTi mowyoba mizanSewonilia 

vertmfrenebis didi odenobisas. individualuri gamoiyeneba vertmfrenebis 

mcire odenobisaTvis (5-mde) jgufuri da-sTvis Tavisufali farTobis 

ararsebobisas da asafren-dasafreni operaciebis Sesrulebis aucileblobis 
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SemTxvevaSi. individualuri da-ebi ori tipis arsebobs: 1 _ vertmfrenis 

SemosvliT mzidi xraxnis wevaze an buqsiris daxmarebiT da ZiriTadi 

Tvlis garSemo mobrunebiT; 2 _ mobrunebiT, mcire simaRleze mofrenisas 

vertmfrenis haerSi dasayeneblad (rekomendebulia saSualo da msubuqi 

vertmfrenebisaTvis). individualuri da-ebis zomebi da jgufur da-ze 

vertmfrenebis mzidi xraxnebis niCbebis boloebs Soris manZilebi 

moyvanilia cxril 1.10-Si. jgufur da-ze vertmfrenebis or rigad 

ganlagebis sqema moyvanilia nax. 1.19-ze.  

cxrili 1.10  

maCveneblebi 

vertmfrenebi 

msubuqi 

m-1, m-2 

tipis 

msubuqi 

ka-26 

tipis 

saSualo mZime 

vertmfrenebs Soris manZili rigSi 

sabuqsiris meSveobiT Semosvlisas a, m 
3 3 5 8 

igive, sakuTari weviT Semosvlisas b, m 7 6 11 18 

mopirdapire rigebs Soris manZili c, m 43 39 63 100 

individualuri sa-ebis zomebi, m:     

pirveli tipis 18X14 18X14 24X18 46X32 

meore tipis 14X10 14X10 22X12 - 

 

 

 

 

 

 

 

 

 

 

nax. 1.19. jgufur da-ze vertmfrenebis or rigad ganlagebis sqema 

 

vertmfrenis mzidi da ukana (kudis) xraxnebis mbrunavi niCbebis 

manZili da-s safaris kidemde unda iyos aranakleb 2 m-sa, xolo jgufuri 

da-s da safreni zolis RerZebs Soris, aseve individualur da-s Soris _ 

aranaklebi saangariSo vertmfrenis mzidi xraxnis sami diametrisa.  

2 m 

H 
2 m 2 m 

b 

c 

2 
m 

b 

PD 

H 

a 

2
 m
 

H H 

H 

H 

H H 
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dgomis adgilebis zedapirTa qanobi safaris tipebis miuxedavad ar 

unda aRematebodes 0,015; maTi minimaluri mniSvnelobebi igivea, rac saWis 

bilikebisaTvis.  

vertmfrenebs Subla farTis umniSvnelo sidide (qarisadmi winaaRm-

degoba) aqvT, amitom Ruzis samagrebiT da-ebis aRWurva ar aris saWiro, 

garda mTiani, sazRvao da sxva raionebisa, sadac qaris siCqare SeiZleba 

iyos 20 m/wm da meti. agreTve miwidan an zRvis zedapiridan, amoweuli 

Senobebis saxuravebze moednebis mowyobisas, mag. platformebze, mcurav 

saburR danadgarebze, sazRvao da samdinaro xomaldebze. aseT SemTxvevaSi 

saWiroa vertmfrenebis Ruzis an saWeriT damagreba.  

savertmfreno sadgurebze da saremonto sawarmoebSi ewyoba misabmeli 

moednebi msubuqi da saSualo vertmfrenebis damagrebisaTvis maTi Zalovani 

danadgarebis maqsimalur reJimSi mosinjvisas. saborto misabmeli 

damagrebisaTvis saangariSo Zalvebi miiReba 2,5 maqsimaluri asafreni masis 

toli, xolo cxviris _ sabortos 40%-is toli. misabmeli moednebis 

raodenoba iniSneba Semdegi gaangariSebidan: erTi moedani 10 saSualo an 15 

msubuqi vertmfrenisaTvis.  

da-ze da misabmel moednebze vertmfrenebis saRuzo da misabmeli 

damagrebis saangariSo Zalvebi moyvanilia cxril 1.11-Si.  

cxrili 1.11  

maCveneblebi 
vertmfrenebi 

mi-1 mi-2 ka-26 saSualo mZime 

damagrebis saangariSo Zalvebi,  kn:        

saRuze saborto 15 15 15 35 35 90 90 

saRuze cxviris 5 5 15 15 15 35 35 

misabmeli saborto 75 90 70 180 300 - - 

misabmeli cxviris 30 35 70 76 120 - - 

 
yvela klasis savertmfreno sadgurebis peronebi iangariSeba erTi 

sareiso vertmfrenis dgomaze gaTvliT. peronis formebma da zomebma unda 

uzrunvelyon vertmfrenis dgoma da saWiT marTvis da manevrirebis 

saSualeba specmanqanebis aucilebeli odenobis ganlagebis da mgzavrTa 

Tavisufali Casxdomisa da gadmosxmis uzrunvelyofis gaTvaliswinebiT.  

savertmfreno sadgurebis generaluri gegmebis gadawyvetis ZiriTadi 

debulebebi igive, rogorc aeroportebis gengegmebisaTvis gamomdinare, 

teqnologiuri procesis uzrunvelyofis pirobidan. safreni zoli 
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ZiriTadi nagebobaa, romlis formasa da adgilze ganTavsebazea 

damokidebuli yvela danarCeni Senoba-nagebobebisaTvis racionaluri 

adgilebi SerCeva. amasTanave, samgzavro peroniT aRWurvili aerovagzlis 

Senoba mTeli dagegmarebis kompoziciur centrs warmoadgens.  

sabazo savertmfreno sadguris generaluri gegmis sqema moyvanilia 

nax. 1.20-ze.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

nax. 1.20. savertmfreno sadguris generaluri gegmis sqema: 
1 _ misasvleli saavtomobilo gza; 2 _ vagzliswina moedani; 3 _ sasamsaxuro- 

  samgzavro Senoba; 4 _ peroni; 5 _ saWis biliki; 6 _ safreni zoli; 7 _ asarfen- 
   dasafreni zoli; 8 _ jgufuri da; 9 _ deviaciuri moedani; 10 _ SemoRobva;  
   11 _ misabmeli moedani; 12 _ dokis wina moedani; 13 _ vertmfrenebis teqnikuri  
   momsaxurebis doki; 14 _ Slagbaumi; 15 _ sawvavisa da zeTebis (ssm) sawyobi;  
   16 _ ssm-is sawyobis SemoRobva; 17 _ ssm-is sawyobis avtomaturad Camketi  
  karebi; 18 _ sawyobTan misasvleli gza; 19 _ meteomoedani; D _ vertmfrenis  

xraxnis diametri 
 

savertmfreno sadgurebi SeiZleba daproeqtdes yvela klasis 

aeroportebSi. aseT SemTxvevaSi maT SemadgenlobaSi, rogorc wesi, Sedis 

safreni biliki, da da sb (saWis biliki), xolo aerovagzlidan dafrenis 

adgilis 100-150 m-ze metiT daSorebisas aseve Sedis pavilioni atmosferuli 

naleqebisagan mgzavrTa dasacavad. sxva Senoba-nagebobebi gaaTvaliswinebuli 

ar aris, da iyeneben aeroportis Sesabamisi samsaxurebis farTobebs.  
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1.12. savertmfreno sadgurebis sasamsaxuro-teqnikuri  
teritoria da misi ganaSenianeba 

 
savertmfreno sadguris sasamsaxuro-teqnikur teritorias (stt) 

arsebul misasvlel gzebsa da sainJinro komunikaciebTan maqsimalurad 

axlos aTavseben. am teritoriaze Tavsdeba sasamsaxuro-samgzavro Senoba 

sakomando-sadispetCero punqtiT (ssp), sawarmoo Senoba, doki teqnikuri 

momsaxurebisaTvis, sawvav-sapoxi masalebisa da teqnikuri qonebis sawyobebi, 

farexi, sadgurSiga avtogzebi.  

sasamsaxuro-samgzavro Senoba gankuTvnilia gamfreni, Camomfreni da 

satranzito mgzavrebisaTvis, gamcilebeli da damxvedri adamianebis 

raodenobis gaTvaliswinebiT, da aseve meeqvse Tanrigis sakomando-

sadispetCero punqtis (ssp-VI) saTavsebisTvis. misi gamtarunarianoba miiReba 

25 mgzavri/saaTSi erT sareiso vertmfren mi-8-ze gaangariSebiT. saerTo 

farTobi _ 898 m2 I da II klasis savertmfreno sadgurebze da 532 m2 _ III 

klasis sadgurebze.  

funqciur-teqnologiuri daniSnulebis mixedviT sasamsaxuro-samgzavro 

Senobis saTavsebi iyofa Semdeg jgufebad: ZiriTadi teqnologiuri 

daniSnulebis (saoperacio zona, mosacdeli zona, specialuri kontrolis, 

mgzavrebisa da bargis Semowmebis oTaxi, Sesanaxi kamera); mgzavrTa 

damatebiTi momsaxurebis (dedisa da bavSvis oTaxi, savaWro wertilebi, 

samedicino punqti da sxv.); administraciul-sayofacxovrebo daniSnulebis 

(gadazidvaTa samsaxurisTvis, policiisTvis, gasamxedroebuli dacvisTvis da 

sxv.); sawarmoo _ adgilobrivi sahaero mimosvlis sakomando-sadispetCero 

punqtisa da savertdromo dispetCeruli punqtis ganTavsebisTvis.  

15 aT. mgzavramde wliuri moculobis samgzavro gadazidvebis 

savertmfreno sadgurebze ageben aviaperons, romelic saqveiTo bilikiT 

uerTdeba uSualod asafren-dasafren zols (adz), da pavilioni cudi 

amindis dros Tavis Sesafarad. mgzavrTa fexiT gadaadgilebisas gzis 

sigrZe ar unda aRematebodes 50 m.  

mgzavrTa da momsvlelTa saorientaciod sasamsaxuro-samgzavro 

SenobaSi unda arsebobdes informaciis Semdegi saSualebebi: vizualur-

operatiuli (Suqfari, stendebi, maCvenebeli niSnebi); radioSetyobinebisa da 

satelefono. 
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doki gankuTvnilia vertmfrenebis operatiul-teqnikuri momsaxurebisa 

da mimdinare remontisaTvis. dokis zomebi iangariSeba erTi vertmfrenis 

moxsnili mzidi xraxniT moTavsebis pirobebidan. erTi saangariSo vert-

mfrenis dgomisaTvis unda arsebobdes dokiswina moedani, romelic saWiT 

marTvis bilikiT uerTdeba da-s da misabmel moedans. dokis miaxloebiTi 

farTobi Seadgens 288 m2. samxreT raionebSi (sadac Zlieri qarebia) III 

klasis savertmfreno sadgurze dokis nacvlad daSvebulia damcavi 

kedlebis mowyoba (agurisgan, yore qvisagan da sxv.), romelTa simaRle 0,5 m-

iT aRemateba saangariSo vertmfrenis umaRles wertils.  

sainJinro-saaviacio samsaxuris sasaamqro, sasawyobo, sayofacxovrebo 

da administraciuli saTavsebis ganlagebisaTvis gankuTvnil sawarmoo 

Senobas da aseve doks aTavseben da-sTan da misabmel moedanTan axlos. 

sawarmoo Senobis farTobi I klasis savertmfreno sadgurebSi miiReba 250 

m2-is toli, II klasis _ 200 m2 da III klasis _ 100 m2.  

ssm-s sawyobi unda iyos ganlagebuli vertdromTan haeris misasvleli 

zonis gareT qarzurga mxridan da SeZlebisdagvarad reliefis dadablebul 

ubanSi. is aranakleb 40 m-iT unda iyos daSorebuli sxva nagebobebisagan da 

75 m-iT asafreni bilikis sazRvrisgan da da-sgan. aviasawvavis Sesanaxad 

SeiZleba gamoyenebul iqnas foladis horizontaluri rezervuarebi, xolo 

zeTebisTvis _ spectara. aeroportebSi an maTgan uSualo siaxloves 

ganlagebuli savertmfreno sadgurebis uzrunvelyofas aviasawvaviTa da 

zeTiT axorcielebs aeroportis ssm-ebis samsaxuri. vertmfrenebis gamarTva 

xdeba moZravi sawvavgammarTvelebiT, centralizebuli gamarTvis gamarti-

vebuli sistemebiT an gamarTvis gadasatani da moZravi saSualebebiT.  

wyalzeda vertodromebi da dasafreni moednebi ewyoba ximinjebze an 

mcurav saSualebebze (pontoni, barJa) uSualod wyalsatevebis napirTan, rac 

iZleva sanapiro ubanSi sst-s ganTavsebis saSualebas. samuSao moednisa da 

wylis umaRlesi horizontis niSnulebs Soris sxvaoba unda iyos aranakleb 

1 m-sa.  

wyalzeda asafren-dasafreni platformebis (brtyeli wamweebi, koWebi, 

fenilebi, ximinjebi) mzidi konstruqciebi gaTvlilia vertmfrenis 

maqsimaluri asafreni masis wertilovan zemoqmedebaze koeficientiT 1,5%, 

fenili (gadaxurva) _ maqsimaluri asafreni masis 75%-is tol koncentrirebul 

zemoqmedebaze, romelic ganawilebulia 30X30 sm zomis farTobze. garda 
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amisa, fenili unda Semowmdes droebiTi Tanabrad ganawilebuli 

datvirTvisadmi (Zlieri Tova, mgzavrTa, teqnikuri personalis, meqanizaciis 

moZravi saSualebebis grova da sxv.) simtkiceze, romelic miiReba 500 mpa-s 

toli.  

wyalzeda vertodromis (dasafreni moednis) mTel perimetrze 

vertmfrenis gamogorebis Tavidan asacileblad unda moewyos 25-30 sm 

simaRlis, xis Zelisgan an liTonis profilisgan damzadebuli SemzRudveli 

borti (kamingsi), da damcavi liTonis bade, romelic wyliszeda platformis 

kidisgan 150 sm-iTaa gamotanili da damagrebulia fenilis niSnulze 40 sm-iT 

dabla. badis gare kide platformis niSnulis doneze unda iyos.  

wyalzeda vertodromi trapis meSveobiT unda uerTdebodes napirs. 

trapis sigane miiReba 10 m-is toli mZime vertmfrenebis eqspluataciisas, 

saSualo da msubuqisTvis _ 4m, xolo maTi simtkice iangariSeba wertilovan 

datvirTvebze gaTvliT, romlebic Sesabamisad 60, 18 da 4,5 t tolia. 

trapebs SemzRudveli bortebi unda hqondes. wyalzeda vertodromis gare 

kuTxeebSi unda iyos mowyobili standartuli samdinaro sanavigacio maSuqebi.  

Rame da cudi xilvadobis pirobebSi vertmfrenebis gadaadgilebis 

usafrTxoebis mizniT mudmiv vertodromebze da dasafren moednebze ewyoba 

Suqsasignalo mowyobiloba (nax. 1.21); amZravi Suqura wiTeli feris 

gamosxivebiT 210 m moSorebaze adz-is (9) dasawyisidan, vertmfrenis (1) 

afrenisa da dafrenis mxridan; TeTri feris miaxlovebis Suqebi adz-is 

RerZis mimarTulebiT, 30 m intervaliT (5 Suqi) Suquras (2) mimarTulebiT; 

sastarto sakomando punqti (ssp) Semavali Suqebis xazze, adz-is gverdiTi 

sazRvridan (3) 50-100 m-iT gverdiT moSorebaze; mwvane feris Semavali 

Suqebi adz-is mTel siganeze 5 m-is daSorebiT (5 Suqi), 3 m-is  manZilze 

adz-is dasawyisidan (4); TeTri feris dasafreni Suqebi adz-is gverdiTi 

kideebis gaswvriv 15 m-is daSorebiT, 1 m-is manZilze kidisgan (5) da lurji 

feris saWiT marTvis Suqebi, romlebic ganlagebulia sb-s gverdiTi 

kideebis gaswvriv iseve, rogorc dasafreni Suqebi (5); wiTeli feris 

SemzRudveli Suqebi iseve, rogorc Semavali Suqebi (7); srialis (glisadis) 

SuqmaCvenebeli (8) iseT manZilze, romelic damokidebulia saangariSo 

vertmfrenis (x) tipze, adz-is RerZis gagrZelebaze adz-is torss iqiT 

dafrenis mxridan.  
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nax. 1.21. Suqsasignalo mowyobilobis ganlagebis sqema mZime  
vertmfrenebisaTvis gankuTvnil vertodromebze 

 
Suqsasignalo mowyobilobis eleqtrokveba unda ganxorcieldes 

adgilobrivi qselidan aucilebelia rezervSi iyos Zraviani avtonomiuri 

agregati. Suqsasignalo mowyobilobis armqone dasafreni moednebidan Rame 

vertfrenis msgavsad afrenasa da dafrenebisas rekomendebulia samuSao 

farTobis ganaTeba mcire simZlavris proJeqtorebiT.  

mudmivi vertdromebisa da dasafreni moednebis adz-ebs aseve unda 

hqondeT dRis moniSvna (markireba), romelic gauadvilebs pilots haeridan 

maT amocnobas da asafren-dasafreni operaciebis Sesrulebas. moniSvnis 

SemadgenlobaSia vertmfreniseburi dafrenisas miwaze dafrenis ubnis 

(adgilis) SezRudvis niSnebi, sasazRvro niSnebi (kuTxis da mwkrivuli, 

gverdebze), sastarto xazebi, xolo Senobebis saxuravebze da amoweul 

platformebze ganlagebulia dasafren moednebze _ amosacnobi niSani 

mocemuli vertodromisaTvis vertmfrenis masis SezRudvis cifriT 

(tonebSi), grZivi-RerZuli xazi.  
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Tavi 2. araxisti sagzao samosebis gaangariSeba 

2.1. datvirTvebi gzis samosze 
 
 

gzis samosze ZiriTad datvirTvas warmoadgens avtomobilis Tvlebis 

dawola. Tanamedrove avtomobilebs aqvT pnevmaturi salteebi haeris Sida 

wneviT 1,5-dan 7 kgZ/sm2-mde. ansxvaveben dabali da wnevis salteebs haeris 

wneviT 1,75-5,5 kgZ/sm2-ze da maRali wnevis salteebs 5-7 kgZ/sm2. 

Tvalisgan datvirTva gzis zedapiris gadaecema farTiT, romelic 

tolia 

0kP

G
F  ,                                 F(2.1) 

sadac G _ statikuri datvirTvaa Tvalisgan fenilze, kgZ; 0P salteSi 

haeris wneva, kgZ/sm2; k _ koeficienti, romelic iTvaliswinebs salteebis 

gverdiTi kedlebis sixistis gavlenas, tolia 1,0-1,3 da damokidebulia 

salteebis tipze. gzis samosis gaangariSebisas gamodian saSualo 

mniSvnelobebidan k=1,1. 

moZraobis dros fenilze salteebis wneva izrdeba sxvadasxva 

faqtorebis gavlenis Sedegad: salteebis gaxurebisa da maTSi haeris Sida 

wnevis gazrdiT, salteebis sixistis gazrdiT saburavis gaWimvis Sedegad 

centridanuli Zalisagan. saltis nebismieri wertilis fenilTan xanmokle 

kontaqtis gamo, ris Sedegadac salte ver aswrebs SekumSvas im sididemde, 

romelic Seesabameba faqtiurad momqmedi datvirTvis statistikur 

mniSvnelobas, igi TiTqos ufro xisti xdeba. 

amis garda, gzis zedapirs yovelTvis aqvs usworoba sxvadasxva 

sigrZis talRebis saxiT (1-dan 20-mde da meti), romlebzec moZraobis dros 

warmoiqmneba avtomobilis rxevebi. Tvlebis wneva fenilze xan matulobs, 

xan mcirdeba saSualo sididesTan SedarebiT. 

moZravi avtomobilis Tvlebis fenilze wnevis Teoriuli analizi da 

cdebis monacemebi gviCveneben, rom 80 km/sT siCqaris dros wneva safarze 

izrdeba daaxloebiT siCqaris pirdapirproporciulad, da Semdeg ki 

praqtikulad mudmivi rCeba. 

gruntebis da zogierTi konstruqciuli fenebis siblantis gamo gzis 

safaris deformaciebi mimdinareobs Senelebulad. sagzao samosebis gamocda 
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sacdeli datvirTvebiT gviCvenebs, rom samosis CaRunvis sruli sidide, 

romelic Seesabameba modebul datvirTvas miiReba mxolod ramdenime wuTis 

Semdeg. 

mgoravi Tvalis gzaze xanmokle zemoqmedebisas, fenilis deformaciis 

siCqaris Seyovnebis da inerciuli winaRobis Sedegad, sagzao samosi 

CaiRuneba naklebad, vidre imave sididis statikuri Zalis modebisas. 

gruntis fuZisaTvis es tolfasia TiTqos wnevis Semcirebisa an misi 

drekadobis modulis gazrdisa. 

gazomvebiT dadgenili iyo, rom gzis swori zedapiris SemTxvevaSi 

qvenafen gruntSi moZravi datvirTvidan aRZruli Zabvebi naklebia vidre 

statikur Zalisgan. fenilis araswori zedapiris dros gruntis fuZisaTvis 

dinamikuri koeficienti aRemateba erTs, magram igi mainc naklebia fenilze 

Tvlis uSualo dartymis droze gazomil koeficientze. dinamiuri 

koeficienti miT metia, rac ufro arasworia safari. 

gzis saeqspluatacio samsaxuri unda uzrunvelyofdes fenilis 

zedapiris siswores, amitom araxisti sagzao fenilebis gaangariSebisas 

mxedvelobaSi ar iReben dinamiur koeficients misi sruli mniSvnelobiT. is 

nawilobriv aisaxeba avtomobilebisagan datvirTvis mravaljeradi 

gadacemis Semasworebel koeficientSi. 

gzis qalaqgareTa monakveTebze yvela saxis sagzao samosisaTvis 

saangariSo datvirTvad iReben avtomobilebis Tvlebis statikur wnevas, 

romelic normirebulia saxelmwifo standartiT avtomatareblebis gabaritebze. 

qalaqis quCebis samosis daproeqtebisas gamodian saangariSo moZrav 

ventikalur datvirTvebisagan, romlebic miRebulia xelovnuri nagebobebis 

gaangariSebisaTvis saavtomobilo gzebze. monacemebi datvirTvebze mocemulia 

2.1 cxrilSi. 

A jgufis avtomobilebisagan datvirTvebi gamoiyeneba saerTaSoriso 

da Sidasaxelmwifo daniSnulebis gzebze, agreTve ufro dabali kategoriis 

gzebze, Tu maTze gaTvaliswinebulia A jgufis satransporto saSualebebis 

gatareba. adgilobriv gzebze samosis gaangariSebas atareben B jgufis 

avtomobilebze. adgilobrivi mniSvnelobis gzebze saangariSo datvirTva 60 

kn (KH) miiReba Semsubuqebuli tipis samosebisaTvis. gardamavali da 

dabali tipis samosebs angariSi ar esaWiroeba. 
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cxrili 2.1 

satransporto 
saSualebebi  

umciresi 
statikuri 
datvirTva 
RerZze kn 

(KH) 

normirebuli 
datvirTva 

borbalze, kn (KH) 

saSualo 
wneva  

Mпa 

borblis saangariSo 
diametri, sm  

uZravi  moZravi  uZravi  moZravi  

satvirTo 

avtomobilebi:  

jgufi A 
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A2.2. araxisti sagzao samosis simtkice 

araxisti sagzao samosis deformacia erTdroulad an erTmaneTis 

mimdevrobiT  mimdinare rigi procesebis Sedegia (nax. 2.1). 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.1. avtomobilis Tvlebis qveS CaRunvis jamis warmoqmnis  
da araxisti sagzao samosis darRvevis sqema:  

1 – CaRunvis jami; 2 – samosis SekumSvis zona; 3 – gaWimvis zona;  
      4 – samosis CaWris zedapiri; 5 – gruntze dawnevis gadacemis farTobi;  

6 – safuZvelSi damkvrivebuli grunti; 7 – gruntis  Semkvrivebis  
     mimarTuleba; 8 – gruntis amozneqva; 9 - samosis bzarebi; Δ – samosis  

jdomis deformaciis sidide. 
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datvirTvis Sedegad sagzao samosis gruntis fuZe ikumSeba aqtiuri 

zonis farglebSi. es Tavis mxriv iwvevs samosis CaRunvas mrudxazovani 

zedapiriT e.w.  _ siRrmis jamuri CaRunvis warmoSobiT. rac ufro metia 

gzis samosis sisqe da sixiste miT ufro met farTze ganawildeba gare 

Zalebis wneva da miT naklebia gruntze gadacemuli Zabva. 

datvirTvisagan samosis zeda nawilSi masala ikumSeba, xolo 

konstruqciuli fenebis qveda nawilSi iWimeba. roca gamWimavi Zabvebi 

aRemateba masalis simtkicis zRvars, maSin fenilSi an fuZeSi warmoiSvebian 

bzarebi. sakontaqto farTis mTel perimetrze moqmedeben e.w. CamomWreli 

Zabvebi, romlebic didi datvirTvisas zogjer iwveven gzis safaris Catexvas 

(CaWras) da sakontaqto farTis qveS fenilis gancalkevebas wakveTili 

konusis saxiT. arabmuli (SeukavSirebeli) da mcirebmuli masalebis 

fuZeebSi da qvenafen gruntSi Tu mxebi Zabvebi aRemateba masalis Siga 

SeWidulobis Zalas samosSi SeiZleba warmoiqmnas plastikuri denadobis 

zonebi, romelTa ganviTarebis Sedegad simtkice mkveTrad mcirdeba. 

rac ufro Txelia samosi da sixistis mixedviT naklebad gansxvavdeba 

qvenafen gruntisagan, miT ufro xSirad xdeba samosis amotexva. araxist 

sagzao samosze sxvadasxva datvirTvis mravaljeradi modebis dros, roca 

Zalis gadacema xdeba erTnairi sididis farTze (Stampze) safaris CaRunvis 

zrdis mrudi SeiZleba gamoisaxos nax. 2.2. naCvenebi erT-erTi mrudiT. 

 

 

 

 

 

 

 

 

 

nax. 2.2. sagzao samoselis deformaciis dagrovebis  
kanonzomierebani mravaljeradi datvirTvisas:  

1 – narCeni deformaciebi; 2 – deformaciis mTliani sidide. 
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Tu datvirTvebi Seesabamebian sagzao samosis saangariSo simtkices, 

xolo misi fenebi da miwis vakisis gruntebi kargadaa SemWidrovebuli, 

sagzao samosi ganicdis mxolod drekad CaRunvebs. gzis eqspluataciaSi 

Cabarebis Semdeg pirvel periodSi, sanam moxdeba saboloo formireba, 

zogierTma sagzao samosma SeiZleba miiRos narCeni deformaciebi, es 

ganpirobebulia TandaTan milevad damatebiT SemWidroebisagan, romlis 

Semdeg deformaciebi mxolod drekadia (xazi 1). 

didi datvirTvebis qveS an fuZis gruntis simtkicis droebiT 

daqveiTebisas gazafxulis an Semodgomis periodSi TandaTan grovdeba 

mcire plastikuri deformaciebi (II xazi). Tu maTi jamuri sidide fenilis 

Sesustebis periodSi aRemateba garkveul dasaSveb mniSvnelobas, safari 

daingreva (III xazi). 

amgvarad, fenilis simtkice damokidebulia CaRunvis sididis zRvrul 

dasaSveb sidideze da datvirTvis modebis raodenobaze gruntis 

safuZvelis Sesustebis mTel periodSi. 

Zalian didi datvirTvebis an gruntebis simtkicis mniSvnelovnad 

Sesustebis dros, jdomebi, romlebic dasawyisSi Senelebulad mimdinareobs 

da grovdeba, SemdegSi iwyebs swraf zrdas da mas moyveba samosis mTliani 

daSla. 

im moTxovnilebebis mixedviT, romlebsac uyeneben gzas, sagzao 

samosis sisqis angariSi SeiZleba Catardes samosis deformaciis ama Tu im 

sididis miRwevis pirobidan gamomdinare. 

iTvleba, rom sagzao samosebi kapitaluri tipis fenilebiT unda 

muSaobdnen drekadi deformaciebis stadiaSi da unda hqondeT simtkicis 

sakmarisi maragi wlis yvelaze araxelsayrel periodSic, roca grunts aqvs 

yvelaze mcire simtkice. gaumjobesebuli Semsubuqebuli tipebis gzis 

samosebi iangariSeba agreTve plastikuri deformaciebis dagrovebis 

dauSveblad, mxolod gaiTvaliswineba simtkicis naklebi maragiT, vidre 

kapitaluri safaris tipebis dros. 

gardamavali tipis samosebi, romelTa zedapiris sisworis aRdgena 

advilia, iangariSeba moZraobis zemoqmedebisagan deformaciebis garkveuli 

dagrovebis daSvebiT. es iZleva saSualebas Semcirdes sagzao samosis 

sisqe. bolo xanebSi msoflios qveynebis umravlesobaSi maT Soris 

saqarTveloSi gardamavali tipis sagzao samosebs aRar angariSoben da 
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dabali tipis fenilebis msgavsad fenebis sisqesa da masalas niSnaven 

konstruqciulad, arsebuli gamocdilebis mixedviT. 

msoflioSi miRebuli araxisti sagzao samosebis gaangariSebis 

meTodebi mowinave qveynebis mecnierTa didi koleqtivis mravalwliani 

muSaobis Sedegi.  

mniSvnelovani wvlili am meTodebis SemuSavebaSi Seitanes profesorebma 

a.krivisskim da m. korsunskim. moskovis avtosagzao institutis prof. n. 

ivanovis xelmZRvanelobiT. aRsaniSnavia agreTve qarTveli mecnierebis 

prof. v. gogliZis da d. gegelias Rvawli samxreT kavkasiis pirobebSi 

araxisti fenilebis gaangariSebis meTodebis SemuSavebasa da srulyofaSi. 

mimdinare procesebis sirTulesTan dakavSirebiT, deformirebul 

sagzao samosSi gaangariSebis dros misi simtkicis ZiriTad maCveneblad 

miRebulia kompleqsuri maxasiaTebeli _ dasaSvebi drekadi CaRunva. sagzao 

samosis konstruqcias, romelic akmayofilebs am ZiriTad moTxovnas 

amowmeben agreTve Semdegi kriteriumiT: arabmuli (fxvieri) fenebis 

mdgradobiT Zvrisadmi. bmuli masalebis fenebSi gamWimavi Zabvebis 

dasaSvebi sididis, zamTarSi amoburcvis dasaSvebi sididis da forovani 

fenebidan wylis mocilebis uzrunvelyofis pirobidan. 

 

2.3. sagzao samosebis sisqis saangariSo meTodebi 

 
sagzao samosis sisqis angariSi sakmaod rTulia. amis gamo romelime 

konkretul meTods jer kidev ar miuRia saerTaSoriso aRiareba da fenebis 

sisqeebis dasabuTebas sxvadasxva qveynebSi sxvadasxva meTodebiT awarmoeben. 

yofil ssrk-Si miRebuli iyo da dsT-s qveynebSi dRemde gamoiyeneba maRal 

Teoriul doneze Sesrulebuli angariSis meTodebi. sazRvargareTis 

mowinave qveynebSi ki farTodaa gavrcelebuli naxevradempiriuli meTodebi, 

romlebic dafuZnebulia mZime avtomobilebis sacdel gavlebze da sagzao 

samosebis eqspluataciis praqtikul gamocdilebaze. 

sagzao samosis sisqis gaangariSebis aRiarebuli mravalricxovani 

meTodebi, SeiZleba dayofili iqnas Semdeg sam jgufad: 

1. zogierT qveynebSi, yofil ssrk-Si miRebuli meTodebis analogiurad, 

ZiriTad kriteriumad aRiareben sagzao samosis dasaSveb CaRunvas. mis 

dasadgenad iyeneben drekadobis Teoriis amocanebs mravalfeniani 
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sistemebisaTvis mxedvelobaSi iReben ra moZraobis intensiobis gavlenas. 

zogjer mravalfeniani samosebi dahyavT orfenianze. am fenebis drekadobis 

modulebis saSualo mniSvnelobebis da maTi sisqeebis mxedvelobaSi 

miRebiT. bolo wlebSi garkveulad Sesustda yuradReba sagzao samosis 

muSaobis Taviseburebebis gaTvaliswinebaze misi Teoriuli analizis 

gaRrmavebis gziT. farTod inergeba Teoriul formulebSi empiriuli 

koeficientebis Setanis praqtika gaangariSebis Sedegebis praqtikul 

gamocdilebasTan miaxloebis mizniT. 

2. sagzao samosebis ekvivalentur sisqeebis grafikebis gamoyeneba. es 

grafikebi Sedgenilia arsebuli gzebis muSaobis da sacdel ubnebze 

specialuri eqsperimentebis Catarebis safuZvelze. dReRamuri moZraobis 

intensiurobis an avtomobilebis saerTo raodenobis mixedviT, romlebmac 

unda gaiaron gzaze remontTaSoris periodebSi, sazRvraven gzis samosis 

dayvanil sisqes. calkeuli fenebis sisqes arCeven sxvadasxva masalebisagan 

mowyobil fenebis ekvivalentur sisqeze dayvanis koeficientebiT. rig 

SemTxvevebSi aseTi cdebis Catareba moiTxovs did dros da specialur 

poligonebs mZime avtomobilebis kolonebis xangrZlivi moZraobisaTvis 

gzis samosis mTlian daSlamde. aseTi cdebi Catarda „AASHO“-s mier 

amerikaSi e.w. „eiSos cdebi“. cnobilia agreTve aSS jarebis sainJinro 

korpusis grafikebi, aSS samoqalaqo aviaciis sammarTvelos grafikebi, aSS 

firma „Sell“-is, asfaltis institutis da sxva. 

3. sagzao samosebis erTnairi simtkicis konstruqciebis tipobrivi 

albomebis gamoyeneba moZraobis sxvadasxva intensiurobisaTvis. am SemTxvevaSi 

wamoyenebulia piroba, rom aucileblad da mkacrad iqnas daculi 

mSeneblobis mier miwis vakisis Semkvriveba saWiro simtkicis 

uzrunvelyofis mizniT. es aucileblad mowmdeba sagzao samosis dagebis 

win (iaponia, germania, safrangeTi). 

sazRvargareTis qveynebSi farTod iyeneben gruntebis simtkices 

daxasiaTebisaTvis gansakuTrebul maCvenebels CBR (California Bearing Ratio 

mzidunarianobis kaliforniis ricxvi). mas sazRvraven Stampis CawnexviT 

gruntis an konstruqciuli fenebis masalebSi, datkepnili cilindruli 

formis nimuSis saxiT simaRliT da diametriT 20 sm. 5 sm diametris mqone 

Stampi Caiwnexeba siCqariT 1,25 mm/wT. 2,5 sm siRrmeze. Sesabamis wnevis 
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sidides yofen 100-ze da iReben gruntis simtkicis maxasiaTebels. yvelaze 

xSirad grunts atenianeben wyliT kapilarul gajerebamde 4 dReRamis 

ganmavlobaSi. zogierTi qveynebi, sadac cxeli klimatia, axdenen gruntebis 

nimuSebis datenianebis meTodikis varirebas. unda aRiniSnos, rom miuxedavad 

aseTi gamocdis simartivisa, igi faqtiurad warmoadgens deformaciis 

modulis gansazRvras laboratoriul pirobebSi, rodesac yvela 

masalisaTvis Stampis Cawevis siRrme mudmivia. es iZleva mxolod simtkicis 

pirobiT maxasiaTebels, romelic SeiZleba arsebiTad gansxvavdebodes gruntis 

analogiuri maCveneblebisagan sagzao samosis fuZeSi da eqspluataciis 

procesSi aRmoCndes arasakmao. 

 

2.4. sagzao samosis sisqis gaangariSeba zRvrulad dasaSvebi 
drekadi CaRunvis mixedviT 

 

samSeneblo meqanikis TvalsazrisiT saavtomobilo gzis samosebi 

warmoadgenen sxvadasxva sixistis fenebisagan Semdgar da gruntis masivis 

drekad izotropul naxevarsivrceze ganlagebul mravalfenian sistemebs. 

wnevis gadacema, mravalfeniani sistemis fenebis jdoma da SekumSva 

damokidebulia calkeuli fenebis sisqeze, maTi drekadobis modulebis da 

puasonis koeficientebis Sefardebaze, deformirebis procesSi fenebis 

urTierTgadaadgilebis SesaZleblobebze. araerTgvarovani arawrfivad 

deformirebad masalebisagan (asfaltbetoni, damkvrivebuli RorRi da sxva) 

Sedgenili sagzao samosebis gaangariSebas axdenen drekadobis TeoriaSi 

damuSavebuli, mravalfenian sistemebSi Zabvebis ganawilebis kanonzomierebebis 

gamoyenebiT. es SesaZlebelia sagzao samosebisTvisac, vinaidan mcire 

CaRunvebisas samosebi iqcevian rogorc wrfivad deformirebadi masalebi. 

mravalfeniani sistemebis daZabuli mdgomareobis sirTulis gamo 

amocanebi gadawyvetilia mxolod zogierT kerZo SemTxvevebisaTvis. amocana 

miT ufro rTulia, rac ufro metia fenebis raodenoba, amitom amocanebi 

ZiriTadad gadawyvetilia orfenovan sistemebisaTvis, romlebSic zeda Sres 

aqvs drekadobis meti moduli, vidre qvedas. 

qvemoT moyvanil amonaxsns safuZvlad udevs prof. k. koganis mier 

gaangariSebuli Zabvebis sidideebi or da samfenovani sistemebis vertikalur 

gadaadgilebebisaTvis, wriul farTze Tanabrad ganawilebuli vertikaluri 
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datvirTvebis zemoqmedebisagan (nax. 2.3). cxrilSi mocemulia naxevarsivrcis 

zedapiris gadaadgilebebi da fenebSi Zabvebis sidideebi drekadobis 

modulebis sxvadasxva SefardebebisaTvis 21 EE , fenebis sxvadasxva 

sisqeebisaTvis da wriuli farTis diametrisaTvis, romlis saSualebiTac 

gadaicema datvirTva, Dh  puasonis sxvadasxva koeficientebisaTvis. 

 
 
 
 
 
 
 
 

 

nax. 2.3. orfeniani sistemis sqema sagzao samosebis 
gaangariSebisaTvis 

 
gamoyenebuli sagzao samosis konstruqciebi mravali saxeobisaa. maTi 

Tanabari simtkicis uzrunvelyofisa da sxvadasxva variantebis simtkicis 

mixedviT SedarebisaTvis. maT Sefasebas axdenen ekvivalenturi drekadobis 

moduliT (drekadobis saerTo moduliT) _ iseTi erTgvarovani 

naxevarsivrcis moduliT, romelic saangariSo datvirTvis qveS iZleva 

mravalfenian gzis samosis tol deformacias (nax. 2.4). 

 
 
 
 
 
 
 
 
 

 
nax. 2.4. sqema mravalfenian sistemaSi drekadobis  ekvivalenturi  

modulis gansazRvris sakiTxisaTvis: 
a – mravalfeniani sistema deformaciis Semdeg; wyvetiliT naCvenebia  

fenebis pirveladi mdgomareoba; b - ekvivalenturi erTgvarovani sivrce. 
 

orfeniani sistemisaTvis drekadobis ekvivalenturi moduli e. barberis 

miaxloebiTi meTodiT gamoixateba damokidebulebiT 
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sadac E1 – zeda fenis drekadobis modulia; E2 – qveda fenis drekadobis 

moduli; h – zeda fenis sisqe; D – wriuli farTis diametri. 

ekvivalenturi erTgvarovani naxevarsivrcis drekadobis moduli, 

romlis drosac saangariSo datvirTvisagan gamowveuli deformaciebi ar 

aRematebian mocemul sidideebs, SeiZleba ganisazRvros cnobili mecnieris 

busineskis formuliT. am formuliT ganisazRvreba drekadi _ izotropuli 

naxevarsivrcis zedapiris Cajdoma wriul farTze ganawilebuli 

datvirTvisagan. 

l

PD
E

)1( 2
ekv ,                             (2.3) 

sadac P – avtomobilis Tvlis wnevaa; D – wris diametri, romelic Tvalis 

anabeWdis tolia;  _ puasonis koeficienti; l – dasaSvebi drekadi 

deformacia, romelic miiReba angariSiT sagzao samosis konstruqciis da 

moZraobis intensiobis gaTvaliswinebiT. 

ekvivalenturi drekadobis modulis sididis daniSvnisas araxisti 

gzis samosis sisqis angariSisaTvis aucilebelia gaviTvaliswinoT, rom 

mravaljeradad miyenebuli datvirTvis zemoqmedebiT da sagzao samosSi 

temperaturis meryeobiT warmoiqmnebian daRlilobis movlenebi. mineraluri 

masalebis marcvlebi cvdebian da imsxvrevian, maT Soris SeWiduloba da 

xaxuni mcirdeba, xolo organuli Semkvreli masalebi ki, myifdebian. 

gzebze dakvirvebam da modelebis laboratoriulma gamocdebma gviCvenes, 

rom erTjerad datvirTvaze gaangariSebuli sakmaod mtkice sagzao 

samosebi, advilad iSlebian saangariSoze nakleb, magram mravaljerad 

miyenebul datvirTvebze. rac ufro metia mravalferadia datvirTva, miT 

ufro intensiurad mcirdeba gzis samosis winaaRmdegoba, rac gamoixateba 

Semdegi empiriuli damokidebulebiT. 

11 )lg(   NblaEKEE ekv.statinekv.stat.ekv ,                   (2.4) 

sadac Eekv – gzis samosis ekvivalenturi drekadobis modulia N avto/dReR. 

erT zolze zemoqmedebisas; Eekv.st. – ekvivalenturi moduli axali aSenebuli 

gzisa, gaangariSebuli statikur datvirTvisaTvis; Kin – koeficienti, romelic 

iTvaliswinebs moZraobis intensiurobas; a da b parametrebia, romlebic 

axasiaTeben samosis bunebriv daZvelebas da masSi deformaciebis 

dagrovebis intensiurobas. 
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a da b parametrebis mniSvneloba da agreTve drekadobis ekvivalenturi 

modulis saWiro sidide gansazRvrulia sxvadasxva qveynebSi Catarebuli 

mravaljeradi eqsperimentebis, gzis samosebis gamocdiT sacdeli 

datvirTvebis da eqspluataciis dros maTi rRvevis mizezebis analizis 

safuZvelze. agreTve sxva mowinave sazRvargareTuli qveynebis monacemebis 

maT Soris amerikis SeerTebuli Statebis sagzao organizaciebis 

TanamSromelTa asociaciis AASHO Catarebuli eqsperimentebis safuZvelze. 

modulebis saangariSo mniSvnelobis dadgenisaTvis profesori n. 

ivanovis mier SemoTavazebuli iqna nomograma (nax. 2.5) moZraobis intensiuroba, 

dayvanili saangariSo datvirTvebze A da B jgufis avtomobilebisaTvis 

miRebuli unda iqnas moZraobis erTi zolisaTvis. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 2.5. nomograma saWiro ekvivalenturi drekadobis modulis  

gansazRvrisaTvis drekadi deformaciebiT angariSisaTvis:  
1 – gaumjobesebuli kapitaluri fenilebi; 2 – gaumjobesebuli  

Semsubuqebuli fenilebi; 3 – gardamavali tipis fenilebi. 
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vinaidan gzaze moZraoben sxvadasxva saxis avtomobilebi, amitom 

angariSebis dros isini daiyvaneba ekvivalentur saangariSo avtomobilebis 

raodenobaze, romlebic samosze axdenen igive zemoqmedebas. 

davuSvaT saWiroa movZebnoT gadamyvani koeficienti erTi saxis 

avtomobilidan (wneviT P1 da anabeWdis diametriT D1) sxva saxis 

avtomobilebze Sesabamisi monacemebiT (P2 da D2), maSin 3.4. gantolebis 

Tanaxmad aseTi avtomobilebis moZraobis dros saWiroa gzis samoss 

hqondes drekadobis ekvivalenturi Semdegi modulebi: 

 
l

DP
EKE

2
11 1 

 in1saW1
 

 
l

DP
EKE

2
22 1 

 in1saW1
 

aqedan 

22

11

DP

DP

K

K


in2

in1 . 

meore mxriv, vixilavT ra mruds 1 (nax. 2.2) kapitaluri tipis 

safarebisaTvis is daaxloebiT SeiZleba gamovxatoT gantolebiT 

)1(lg5751150  NE
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am damokidebulebis gamoyeneba iZleva sxvadasxva RerZuli 

datvirTvebis mqone avtomobilebis saangariSo avtomobilze gadamyvani 

koeficientebis mniSvnelobebs  (cxr. 2.2). 

cxrili 2.2 

datvirTvebis tipebi  

dayvanis koeficientebi dasayvani avtomobilis 
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nomogramiT moZebnili drekadobis saWiro ekvivalenturi modulebis 

sidideebi,  ar unda iyvnen naklebi cxrilSi 2.3 moyvanil sidideebze.  

cxrili 2.3 

gzis 
kategoria  

saangariSo 
avtomobilebis 

raodenoba dReRameSi 
erT zolze  

drekadobis minimaluri moduli cxvadasxva 
tipis safarebisaTvis, Mпa  

Ajgufi jgufi kapitaluri 
gaumjobesebuli 
Semsubuqebuli  

gardamavali 

I a,b 

II a,b 

II c,d 

III a 

III b 

500 

150 

70 

- 

- 

- 

- 

700 

250 

100 

210 
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165 
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- 

150 
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90 
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- 

- 

86 

65 

 
sagzao samosis konstruqciis drekadobis modulis Teoriul sidides 

adgenen prof. koganis mier damuSavebuli amonaxsnebiT orfenovan sistemaSi 

Zabvebisa da deformaciebis Sesaxeb (nax. 2.6). is akavSirebs erTmaneTTan 

zeda da qveda fenebis drekadobis modulebis mniSvnelobas E1 da E2. zeda 

fenis fardobiT sisqes Dh  da orfeniani sistemis zedapirze drekadobis 

saerTo modulis sidides EsaerT. gvecodineba ra oTxi am sidideTagan 

SegviZlia movZebnoT mexuTe.  

ganvixiloT angariSis Tanamimdevroba samfenian sagzao samosis 

magaliTze (nax. 2.7). misi zeda fenis sisqe minimaluria. igi gakeTebulia 

ZviradRirebuli masalisagan da amitomaa konstruqciuli mosazrebiT 

miRebuli minimaluri sisqe. qveda fenis sisqe, romelic daniSnulia wylis 

arinebis uzrunvelyofisa da amoburcvis Tavidan acilebis pirobebidan, 

tolia hm. gaangariSebis amocanaa fuZis fenis sisqis h gansazRvra. Cveulebriv 

es amocana sruldeba kompiuterze, saTanado programis gamoyenebiT. magram 

meTodis Teoriuli safuZvlis ukeT aRqmis mizniT qvemoT detaluradaa 

aRwerili procesi, romelsac asrulebs kompiuteri. 

1. gruntis Egr da mesame fenis masalis Em cnobilad miRebuli 

drekadobis modulebis da mesame fenis sisqis hm mixedviT, vpoulobT 

sistemis „qvedafena-qvenafeni grunti“-s ekvivalentur moduls Eekv.m.gr. 

amisaTvis nomogramis ordinatTa RerZze (nax. 2.6) gadavzomavT fardobas 

g

m

E

E

E

E


1

2 , xolo abscisebis RerZze fardobas Dh  (D wris diametria, 
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romelic saangariSo avtomobilis saburavis fenilTan kontaqtis farTis 

ekvivalenturia). 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.6. nomograma orfeniani sistemis saerTo modulis gansazRvrisaTvis: 
mrudeebze cifrebiT aRniSnaven fardobas E2/Eekv – qveda fenis  

drekadobis modulis E1, orfeniani sistemis ekvivalentur  
modulTan Eekv. 

 

aRvmarTavT ra perpendikularebs koordinatTa RerZebze moZebnil 

wertilebidan, maTi gadakveTis wertilis saSualebiT nomogramis xazTa 

sistemaze davadgenT fardoba 
eqv.m.gr

m

E

E
, romlidanac vipoviT dasadgen 

ekvivalentur moduls. 

2. gamoviyenebT ra Eekv, EsaS da hsaS mniSvnelobebs, analogiurad 

vipoviT, fenilis qvemoT ganlagebuli, sagzao samosis konstruqciuli 

fenebis drekadobis ekvivalenturi modulis saWiro sidides Eekv.saS. m.gr. 
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3. viciT ra ekvivalenturi modulebis Eekv.m.gr,  Eekv.saf.m.gr da Eekv.m-gr  

sidideebi da gzis samosis meore fenis modulis sidide E0, agreTve 

vsargeblobT ra 12 EE  skaliT da 1EEekv  xazTa sistemiT nomogramiT 

vpoulobT saZiebel fardobas Dhf , romlidanac Semdeg vsazRvravT fenis 

sisqes hf. 

 

 
 
 
 
 
 
 
 
 

 
 
 

nax. 2.7. araxisti sagzao samosisaTvis gaangariSebis Tanmimdevroba:  
a – samosis sqema da saangariSo sidideebi; b - gaangariSebis Tanmimdevroba;  

1-3 - gaangariSebis etapebi 

 
gzis samosis konstruirebis dros xSirad gvxvdeba, roca erTi 

masalis fena unda Seicvalos meore masalis ekvivalenturi feniT samosis 

saerTo simtkicis ucvlelad SenarCunebiT. 

ekvivalentur fenaze warmodgena yvelaze martivad SeiZleba miviRoT 

Semdegi saangariSo sqemidan. 

davuSvaT, rom wrfivad deformirebad naxevarareze devs ori 

usasrulo fila sxvadasxva masalisagan drekadobis modulebiT E1 da E2. 

filebis simtkice Tu erTnairia, maTi CaRunvebi Tanabar datvirTvebisagan 

toli iqneba. amisaTvis ki saWiroa, rom erTnairi unda iyves maTi 

cilindruli sixisteebic 

const
hE ii 
 )1(12 2

,                             (2.6) 

sadac E – drekadobis modulia; h – filis sisqe;  _ puasonis koeficienti. 

gavutolebT ra am ori filis sixisteebs erTmaneTs da davuSvebT 21    

miviRebT fenis ekvivalentur sisqes  
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gaangariSebis Sedegebis eqsperimentebis monacemebTan Sesabamisobis 

mizniT m. korsunski gvTavazobs drekadi deformaciebis pirobebSi momuSave 

araxisti samosebisaTvis miviRoT Semdegi gamosaxuleba: 

3

1

2
21 1.1

E

E
hh  .                                (2.8) 

samosebisaTvis, romlebSic avtomobilebis gavlis dros xdeba 

plastikuri deformaciebis dagroveba, prof. n. ivanovis mixedviT miRebulia: 

5.2

1

2
21 1.1

E

E
hh  .                                 (2.9)   

 

2.5. sagzao samosis arabmuli masalisagan mowyobil fenebis 
Semowmeba Zvris mimarT medegobaze 

 

saangariSo datvirTvis moqmedebisas mcire bmuli masalisagan 

mowyobil sagzao samosis fenebSi, ar unda warmoiSvas Zvris deformaciebi. 

arabmuli masalis konstruqciuli fenis romelime wertilSi Zvrisadmi 

zedegobis pirobebi gamoisaxeba frangi mecnieris kulonis gantolebiT: 

  ctg   max   an   cctg   max                     (2.10) 

sadac max maqsimaluri mxebi Zabvaa; 

        _ Zabvebis normaluri mdgeneli gansaxilvel farTze; 

        _ masalis Sida xaxunis kuTxe; 

       C _ Siga SeWiduloba (bmis Zala). 

gamosaxulebis marcxena nawils ctgt max  prof. a. krivisskim _ 

sagzao samosebis fuZeebSi Zvrisadmi mdgradobis angariSis meTodis 

avtorma _ daarqva Zvris aqtiuri Zabva. Zvris aqtiur Zabvas maqsimaluri 

mniSvneloba, rogorc wesi, gvxvdeba daZabuli farTis centrSi, fenebs 

Soris kontaqtis farTze an ramdenadme dabla. 

frangi mecnieris moris mier SemuSavebuli simtkicis kriteriumis 

Tanaxmad, zRvruli wonasworobis piroba samosis safuZvlis gruntis metad 

daZabul wertilSi, Tvlis anabeWdis centris qveS gamoisaxeba 

damokidebulebiT 

aqtTc  


sin)()[(
cos2

1
3131 ,                 (2.11) 
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sadac 1  da 2  maqsimaluri da minimaluri mTavari normaluri Zabvebia 

mocemul wertilSi φ _ Sida xaxunis kuTxea; C – Siga SeWiduloba. 

Zvris aqtiuri Zabvis sidideze gavlenas axdens agreTve sagzao 

samosis zeda fenebis sakuTari wona, am mizniT saangariSo formulebSi 

aqtiur Zabvis sidides Seasworeben ab  sididiT (ix. nomograma, nax. 2.8). es 

Sesworeba SeiZleba iyves rogorc dadebiTi, aseve uaryofiTi da 

damokidebulia Sida xaxunis kuTxis sidideze da samosis sisqeze. amgvarad 

samosis Zvrisadmi mdgradobis kriteriumad sabolood miiReba piroba 

CKTTT  aqt.mxaqtaqt )(max ,                         (2.12) 

sadac Km maragis koeficientia.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

nax. 2.8. sagzao samosis sakuTari wonisagan Zvris aqtiuri  
Zabvis ganmsazRvreli nomograma 

 

(2.11) formulaSi maragis koeficientis Km warmoadgens rigi kerZo 

koeficientebis namravls: 

d

m
mnK

KK
K 21  

sadac m – iTvaliswinebs kontaqtze fenebis urTierTqmedebis pirobebs, m=0,65 

bmuli ConCxiani gruntebisaTvis, roca fenebi erTad muSaoben, da m=1,15 

sustadbmuli gruntebisaTvis, roca xdeba Sreebis Tavisufali urTierT-

gadanacvleba sakontaqto sibrtyeSi; n=1,15 _ iTvaliswinebs avtomobilis 

zemoqmedebis dinamiur efeqts; K1=0,6 iTvaliswinebs Zvrisadmi winaaRmdegobis 
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daqveiTebas xanmokle ganmeorebadi datvirTvisas qvegebul gruntSi 

tiqsotropuli procesebis gavlenis Sedegad da sxva. K2 – iTvaliswinebs 

avtomobilis gavlaTa gavlenas moZraobis erT zolze: 

N avt/dRe-Rame 100 500 900 3000 5000 

K2 0,95 0,80 0,75 0,65 0,62 

  
Kd _ dayvanis koeficienti, romelic iTvaliswinebs saeqspluatacio 

moTxovnebs samosis mdgomareobisadmi. kapitaluri tipis fenilebisaTvis 

igi udris 1, gaumjobesebuli SemsubuqebulisaTvis 0,95-0,85, Txevadi 

organuli Semkvrelebis gamoyenebiT mowyobil fenilebisaTvis – 0,85-0,7. 

xeliT angariSis pirobebSi, procesis gasamartiveblad SemuSavebulia 

damxmare nomogramebi, romlebic Sedgenili samosis CaRunvisas fenebis 

urTierTgadaadgilebis (mcired bmul qviSovan da ConCxiani gruntebSi) da 

aseTi gadaadgilebis SezRudvis (Sekrul gruntebSi) pirobebisaTvis. 

magaliTisaTvis nax. 2.9. moyvanilia nomograma pirvel SemTxvevisaTvis 

(P=1, puasonis koeficientebi zeda da qveda fenebisaTvis =0,25 da =0,35 – 

rac warmoadgens saSualo mniSvnelobebs farTod gavrcelebuli sagzao-

samSeneblo masalebisa da gruntebisaTvis). 

konstruqciuli fenis mdgradobis Semowmebas Zvrisadmi awarmoeben 

Semdegnairad: 

1) sazRvraven im fenebis saSualo saangariSo moduls, romlebic 

ganlagebulia Sesamowmebeli fenis Semdegi formuliT  










21

2211

hh

hEhE
EsaS                              (2.13) 

sadac E1, E2, E3 – konstruqciuli fenebis drekadobis saangariSo 

modulebia, romelTa sisqeebi Sesabamisad tolia h1, h2, h3. 

gaangariSebebma gviCvenes, rom daZabuli mdgomareoba, romelic 

Sefasebulia iseT winapirobebidan gamomdinare, Cveulebrivad uaxlovdeba 

zusti xerxebiT gamoTvlils. 

2) gamoiTvlian mZvreli Zabvis dasaSveb sidides: 

cKT  a  

3) nomogramebiT (nax. 2.9) Sesamowmebel fenaSi pouloben Zvris 

maqsimalur kuTr aqtiuri Zabvis sidides Taqt.maqs. cnobili fardobebidan 

gamomdinare: 
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nax. 2.9. nomograma orfeniani sagzao fenilis angariSisaTvis  
sakontaqto sibrtyeSi fenebis Tavisuflad urTierTgadaadgilebis  

SemTxvevisaTvis 
 

D

h
,  

saW

saS

E

E
 da . 

SevadarebT ra Zvrisadmi aqtiur winaRobas formuliT (2.11) 

gamoTvlil dasaSveb sididesTan, mis mixedviT msjeloben ramdenad sworad 

aris daniSnuli samosis konstruqcia. Tu angariSi migviTiTebs plastikuri 

Zvrebis warmoqmnis SesaZleblobaze, aucilebelia Seicvalos zeda fenebis 

sisqe an sixiste an gamoyenebuli iqnas Sesamowmebeli fenaSi Zvrisadmi meti 

winaaRmdegobis mqone masala. 

angariSisaTvis konstruqciuli fenebis simtkicis maxasiaTeblebi 

dadgenili unda iqnes laboratoriaSi, xolo did obieqtebze ki sacdeli 

ubnebis gamocdiT. winaswari daproeqtebisaTvis SeiZleba gamoyenebuli 

iqnas cxrilebSi 2.7 da 2.8 naCvenebi mniSvnelobebi. 
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2.6. bmuli masalisagan mowyobili sagzao samosis fenebis 
Semowmeba gamWimav Zabvebze 

 
sagzao samosis CaRunvisas mis calkeul SreebSi SeiZleba warmoiqmnan 

gamWimavi Zabvebi, romlebic aRematebian Wimvisadmi winaaRmdegobas. maTi 

gansazRvrisaTvis SeiZleba visargebloT prof. m. korsunskis formuliT: 

e

e

ekv h

D
arctg

D

h
arctg

nE

E

D

phK
r

211 2
1

4
















 ,                 (2.14) 

sadac P – wnevaa saangariSo avtomobilisagan, kgZ/sm2 dinamikurobis 

koeficientis 1,15 gaTvaliswinebiT; K1 _ maragis koeficientia, romelic 

iTvaliswinebs datvirTvis dinamikurobas da sagzao samosis muSaobis 

pirobebis araerTgvarovnebas _ tolia 1,3; h – fenilis sisqe; 3
11,1
ekv

e
E

E
hh  . 

eh fenilis ekvivalenturi sisqe; E1 – fenilis drekadobis moduli; Eekv – 

fenilis qvenafeni konstruqciuli fenebis ekvivalenturi drekadobis 

moduli; D _ avtomobilis Tvlis fenilTan kontaqtis farTis toldidi 

wris diametri. 

(2.14) formulis gaangariSebisaTvis warmodgenilia nomograma (nax. 

2.10), romelic akavSirebs fenilis farTobiT sisqes 
D

h
, fenilis masalis 

drekadobis da gzis samosis zedapirze ekvivalentur modulebis fardobas 

ekvE

E1 . fenilis masalaSi gamWimavi Zabvis maqsimalur sididesTan Runvisas r 

wriul farTze ganawilebul erTeul (1 kgZ/sm2) Zalisagan. 

simtkicis maragis mizniT nomograma iTvaliswinebs yvelaze ufro 

saxifaTo SemTxvevas, roca safarsa da fuZes Soris SeWiduloba ar 

arsebobs. 

Semowmebas awarmoeben Semdegnairad: 

1. pouloben fenilis qveS ganlagebuli samosis konstruqciuli 

fenebis saSualo drekadobis moduls gantolebiT (2.13). 
ekv

gr

E

E
 da 

D

h
 cnobili 

sidideebisaTvis nomogramis 2.6 saSualebiT pouloben mniSvnelobas 
ekvE

E1  

cnobili EsaS saSualebiT gaiangariSeben Eekv. 
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nax. 2.10. nomograma Runvaze momuSave fenilis qveda sibrtyeSi  
gamWimavi Zabvebis σz gansazRvrisaTvis fenilze Tvlebisagan  

gadacemuli erTeuli (P = 1 kgZ/sm2) datvirTvisaTvis 

 

2. 2.10 nomogramis gamoyenebiT mocemuli 
D

h
, 

ekvE

E1  da P-saTvis pouloben 

maqsimaluri gamWimav Zabvas r. am mniSvnelobas adareben dasaSvebi gamWimav 

Zabvas. 

Tu Zabvebi aRemateba dasaSvebs, maSin unda gavzardoT fenilis sisqe 

an gavadidoT fuZis sixiste. 

gamWimav Zabvebze Semowmebis dros Sualed fenisaTvis nomogramis 

saSualebiT winaswar gamoiTvlian drekadobis moduls zemoT mdebare 

fenebisaTvis, xolo qvemoT mdebare fenisa daiyvaneba ekvivalentur naxevar 

areze. 

mxedvelobaSi unda miviRoT, rom Tu aRniSnuli meTodebiT Semowmebis 

Sedegad saWiro gaxda romelime fenis sisqis Secvla aucilebelia samosis 

mTliani sakontrolo gadaangariSeba. 
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Tavi 3. xisti sagzao samosebis da fuZeebis gaangariSeba 

 
3.1. xisti sagzao samosebis muSaobis Taviseburebani 

 

xist sagzao samosebs miekuTvnebian cementbetonis da rkinabetonis 

fenilebi da fuZeebi, romlebic kargad ewinaaRmdegebian CaRunvisagan 

gamowveul gamWimav Zabvebs, betonis fenilebi avtomobilebis Tvlebis 

wnevas gadascemen did farTobze, da amitom gruntis safuZvelze wneva 

SedarebiT mcirea. miuxedavad amisa, gruntis winaaRmdegoba gare 

datvirTavis mainc mniSvnelovnad moqmedebs betonis fenilebis muSaobaze. 

betonis fenilebis simtkice bevradaa damokidebuli gruntis Tanabar 

winaaRmdegobaze filis fuZis yovel wertilSi. qviSis fenis an miwis 

vakisis gruntis araTanabari datkepnis da jdomis gamo betonis filis 

nawili, romelic naklebad eyrdnoba safuZvels, Runvaze muSaobs. aseT 

SemTxvevaSi gamWimavi Zabvebi mniSvnelovnad aWarbeben saangariSos. 

xisti sagzao fenilebis da fuZeebis gaangariSebisaTvis datvirTvis 

qveS iyeneben drekad fuZeze dayrdnobil koWebis da filebis Teorias. am 

Teoriis SeqmnaSi mniSvnelovani wvlili Seitanes akad. a.n. krilovma, g.i. 

gorbunov-posadovma, o. Sexterma da sxva mkvlevarebma. 

betonis filebis  sisqis gaangariSebis meTodebi gamodian saerTo 

diferencialur gantolebidan, romelic ukavSirebs filis CaRunvas 

datvirTvisagan fuZis zedapiris warmoqmnil wnevas. 

didi gavrceleba hpova fuss-vinkleris sagebis koeficientis 

hipoTezam, romlis Tanaxmadac fuZis reaqtiuli wneva filaze 

proporciulia misi jdomisa gansaxilav wertilSi YKP  . iyeneben agreTve 

drekadobis Teoriis wrfivad deformirebadi naxevararis hipoTezas, 

romelic Semdeg ganaviTares n. garsevaniSvilma (garsevanovma), o. Sexterma 

da sxvebma filis gaangariSebisaTvis drekad fuZeze. 

betonis filebis sisqes gansazRvraven mZime avtomobilebisgan 

datvirTvis pirobidan da erTdroulad amowmeben temperaturul Zabvebze. 

saangariSo datvirTvebi igivea, rac araxisti sagzao samosebis angariSis 

dros. 
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3.2. filebis gaangariSeba gare datvirTvis moqmedebaze 

 
betonis fenilis sisqis gaangariSebisas gamodian avtomobilis Tvlis 

betonis filaze dayenebis yvelaze metad saSiS pirobidan.  

sworkuTxovan filaze miRebulia Tvalis dayenebis sami saangariSo 

sqema: filis centrze, kuTxeze da napirze modebiT. 

filaSi Zabvebi maSinaa meti, rodesac datvirTva moqmedebs napirze da 

kuTxeze, magram es SemTxveva yvelaze metad rTulia Teoriuli analizisaTvis. 

amitom magaliTad aerodromis betonis safaris daproeqtebisas sisqes 

angariSoben filis centralur nawilze datvirTvis modebis SemTxvevisaTvis, 

mRunavi momentebis sidides datvirTvis kuTxuri an gverdiT modebis dros 

gansazRvraven Semasworebeli koeficientebis Seyvanis saSualebiT. 

drekad fuZeze dayrdnobili filebi, prof. m.n. gorbunov-posadovis 

mixedviT SeiZleba daiyos sixistis mixedviT sam kategoriad. dayofa xdeba 

Semdegi maCveneblis mixedviT: 

,
)1(

)1(3
23

3
0

2

bb

grgr










HE

rE
S                               (3.1) 

sadac Egr da gr gruntis fuZis drekadobis moduli da puasonis 

koeficientia; E daE E  igivea betonis filebisaTvis; H – filebis sisqe; r0 

– mrgvali filis radiusi an sworkuTxa filis yvelaze mcire gverdis naxevari. 

Tu filis qveS fuZe gansxvavebuli Tvisebebis mqone ramdenime 

fenisaganaa Semdgari, maSin Egr-s nacvlad iReben fuZis ekvivalentur 

deformaciis moduls. 

rodesac 5,0S  filas Tvlian absolutur xistad, anu Tvlian, rom 

misi yvela wertilebi datvirTvis qveS erTnairadaa dayrdnobili da fuZis 

reaqcia nawildeba ise, rogorc xisti Stampis qveS. 

rodesac 105,0  S  filebi sasruli sixistiT, rodesac 10S  gegmaSi 

usasrulo filebia. maT perimetrze datvirTvebi da napirebis damagrebis 

meTodebi ar moqmedeben CaRunvis momentebis sidideze, fuZis reaqciebze da 

Sua nawilSi CaRunvebze (nax. 3.1). 

sakmaod didi zomis filaze datvirTvis Sua nawilze modebisas, Tu 

CaRunvis talRa ar aRwevs napirebamde, SeiZleba usasrulo filebisaTvis 

miRebuli Teoriuli amonaxsnebis kerZod o. Sexteris amonaxsenis gamoyeneba. 
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nax. 3.1. grafiki sixistis mixedviT filis kategoriis gansazRvrisaTvis:  

Eb = 200000 kgZ/sm2; b – 0,16; Agr = 0,35; Egr – gruntis safuZvlis  drekadobis  
moduli: 1 – usasrulo (gegmaSi) filebi; II – sasrulo sixistis filebi;  

III – absoluturad xisti filebi. 
 

betonis filaze Seyursuli (TavSeyrili) Zalis an wriul farTze 

Tanabrad ganawilebuli Zalis moqmedebiT filaSi warmoiqmnebian 

radialuri da wriuli momentebi. am momentebis sidide damokidebulia 

datvirTvis sidideze da filis sixisteze. sixistis dasaxasiaTeblad 

gamoiyeneben parametrs: 

3
61

b

gr

E

E

H
a  .                                   (3.2) 

mRunavi momentebi, romlebic moqmedeben erTis tol siganis zolze, 

tolia: 

a) datvirTvidan, romelic Tanabradaa ganawilebuli wriul farTze 

radiusiT R radialuri momenti tolia: 

aR

CP
M





2

)1( b
rad


 ;                               (3.3) 

b) Seyursuli Zalebisagan radialuri momenti tolia 

PBAM )(  brad  ,                             (3.4) 

R 

H
 

r0 
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wriuli momenti 

PABCBM )(  bwr   

sadac P – Tavmoyrili datvirTvaa an Tanabrad ganawilebuli wnevis 

tolqmedi kgZ; b puasonis koeficientia betonisaTvis; C – koeficienti 

damokidebuli namravlze aR; A da B _ parametrebi, damokidebuli ra   

namravlze. r – manZili Tavmoyrili Zalebis modebis wertilidan im 

wertilebamde, romlebSic ganisazRvreba Zabva, sm. 

formulaSi (3.4) 3RpP  , sadac p – Tanabrad ganawilebuli 

datvirTvis intensiurobaa. 

A, B, C – parametrebis mniSvneloba moyvanilia 3.2 cxrilSi. 

cxrili 3.2 

A, B, C _ parametrebis mniSvneloba 

ar da aR A B C ar da aR A B C 

0,05 

0,1 

0,2 

0,3 

0,4 

0,6 

0,8 

1,0 

1,2 

_ 

0,232 

0,178 

0,147 

0,124 

0,093 

0,075 

0,058 

0,047 

_ 

0,153 

0,099 

0,068 

0,647 

0,021 

0,004 

-0,006 

-0,013 

0,091 

0,147 

0,230 

0,275 

0,313 

0,352 

0,367 

0,364 

0,353 

1,4 

1,6 

1,8 

2,0 

2,2 

2,4 

2,6 

2,8 

3,0 

0,038 

0,031 

0,025 

0,021 

0,017 

0,014 

0,012 

0,010 

0,008 

-0,017 

-0,019 

-0,019 

-0,020 

-0,019 

-0,108 

-0,017 

-0,016 

-0,014 

_ 

0,309 

_ 

0,263 

_ 

_ 

_ 

_ 

_ 

 

praqtikuli miznebisaTvis momentebis gansazRvrisaTvis sakmarisi 

sizustiT SeiZleba visargebloT miaxloebiT formulebiT: 

PaRM )lg31(06,0 rad ; 

ParM )lg2,005,0( wr . 

Tvalis datvirTvisagan momentebis gaangariSebisas iyeneben formulas, 

romelSic gaTvaliswinebulia wriul farTze ganawilebuli datvirTva. 

sagzao fenilebis da fuZeebis konstruirebisas zogjer saWiroa 

angariSi vawarmooT satkepnebisagan, mravalTvliani treilerebisagan an 

muxluxa satransporto saSualebidan gadacemul datvirTvaze. aseT 

SemTxvevebSi sargebloben ramodenime Tavmoyrili Zalebidan gamowveuli 

Zabvebis Sejamebis meTodiT. sakontaqto farTobze Tanabrad ganawilebul 

datvirTvas cvlian calkeuli Tavmoyrili ZalebiT, romlebic modebulia 
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danayofi farTobebis simZimis centrebSi (nax. 3.2). mRunavi moments 

Zabvebisagan, romlebic moqmedeben fenilis erTeuli siganis zolze, 

gamoTvlian rogorc yvela Tavmoyrili Zalebisagan gamowveuli radialuri 

da wriuli momentebisa geometriul jams. 

 

 

 

 

 

 

 

 

nax. 3.2. farTobze Tanabrad gadanawilebuli datvirTvis  
calkeuli Seyursul Zalebad ganawilebis sqema 

 

sxvadasxva Zalebidan Sedgenili momentebis gansazRvrisas mxedvelobaSi 

unda miviRoT ara marto TviT mRunavi momentis, aramed agreTve im fenilis 

zolebis proeqciebi, romlebzedac es momentebi moqmedeben (nax. 3.3). davuSvaT 

erTeuli siganis fenilis zolze AA1 moqmedebs mRunavi momenti M. am 

momentis proeqcia BB1 mimarTulebaze, romelic  kuTxiTaa ganlagebuli 

tolia cosM . amasTanave zolis sigane, romelzedacaa is modebuli, izrdeba 

sididemde 
cos

1
 amitom saangariSo momenti erTeuli siganis zolze, AA1-is 

mimarTulebiT, toli iqneba: 




 2cos
cos

1
:cos MM  . 

amasTan dakavSirebiT jamuri momentis dasadgeni formula Semdegi 

saxisaa 

 22 sincos wrradmR MMM  ,                        (3.5) 

sadac  kuTxea, Seqmnili RerZiT (romlis mimarTulebiTac ganixileba 

momentebi) da wrfiT, romelic aerTebs Zalis modebis wertils wertilTan, 

romelSic ganisazRvreba Zabvebi. rodesac kuTxe  ar aRemateba 20, didi 

Secdomis gareSe SeiZleba SemovifargloT mxolod radialuri mRunavi 

momentebis SejamebiT maTi proeqciis sididis mxedvelobaSi miRebis gareSe. 

9 

Mwr 

Mrad 

8 

9 5 

1 

3 

7 

9 

r1 
2 

4 6 

9 

9 

r3 

r2 

r6 

r9 
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nax. 3.3. sqema ramodenime Zalisagan filaSi warmoqmnili  
jamuri momentis gansazRvrisaTvis. 

 

im SemTxvevaSi, rodesac datvirTvebi modebulia filis kuTxeSi da 

napirze Zabvebi ufro metia, vidre Zalis centrSi modebisas. am momentebis 

sidide SeiZleba ganisazRvros sxvadasxva avtorebis mier SemuSavebuli 

formulebiT. magram, praqtikaSi gaangariSebas awarmoeben datvirTvis 

centralur modebaze, iTvaliswineben ra filebis konstruqciul armirebas 

kuTxeebSi da napirebSi, da agreTve mxedvelobaSi iReben manWvalebis 

gavlenas, romlebic aerTianebs filebs. 

sasruli xist filebis gaangariSebis meTodebs iyeneben anakrebi 

betonis fenilis mcire filebisaTvis, romelTac eqvswaxnaga an 

sworkuTxovani forma aqvT. angariSs awarmoeben farTis toldidi farTobis 

mqone centrSi datvirTuli mrgvali filis saangariSo sqemiT. 

erTeuli siganis mqone betonis filis zolSi Zabvebs gamowveuls 

mRunavi momentisgan, gansazRvraven saamSeneblo meqanikis Cveulebrivi 

formuliT: 

2

6

H

M
 .                                (3.6) 

filis sisqe ise unda iyos SerCeuli, rom Zabvebma masSi ar 

gadaaWarbos betonis normatiul simtkices gaWimvaze Runvisas, Semcirebuls 

simtkicis maragis gaTvaliswinebiT: 

drpirbmR KKKKR  0
 , 

A 

1 

1 

A1 

 
 

M 

B1 
Mcos 

 

B 
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sadac 
mRR betonis normatiuli simtkicea Wimvaze Runvisas; 

bK koeficienti, romelic mxedvelobaSi iRebs betonis daRlilobis 

gavlenas ganmeorebiTi datvirTvis dros, damokidebulia datvirTvebis 

modebis ciklTa raodenobaze fenilis muSaobis periodSi da maqsimaluri 

da minimaluri Zabvebis Sefardebaze;  

pirK sagzao samosis betonis muSaobis pirobebis gamTvaliswinebeli 

koeficienti, icvleba 0,65-dan 0,84-mde, damokidebuli klimatur pirobebze 

da filebis zomebze; 

0K koeficienti betonis araerTgvarovnebaze simtkicis mixedviT, 

tolia 0,8; 

drK koeficienti, romelic mxedvelobaSi iRebs droSi betonis 

simtkicis zrdas. normaluri gamyarebis vadebis dacvisas 25,1drK . 

drK koeficientis Seyvana dakavSirebulia betonis safarebisa da 

fuZeebis eqspluataciaSi Seyvanis vadebTan. betonis simtkice izrdeba 

droTa ganmavlobaSi. amitom aucilebelia, rom gaangariSebisas miRebuli 

betonis winaRoba da misi drekadobis moduli Seesabamebodnen gzaze 

saangariSo datvirTvebis gavlis faqtiur vadebs. 

betonis simtkicis matebis saorientacio SefasebisaTvis SeiZleba 

gamoyenebul iqnes formula: 

28lg

)1lg(
29




t
RRt                                  (3.7) 

sadac Rt da R28 simtkicis zRvrebi kumSvisas t da 28 dRis 

xangrZlivobisaTvis. 

 

3.3. gamagrebul safuZvliani betonis safarebis gaangariSeba 
 

betonis filebis da qviSovani an gruntovani fuZeebis deformaciuli 

da drekadi Tvisebebis mniSvnelovani gansxvaveba iwvevs betonis filebis 

qveS Rrmulebis warmoSobas, filebSi bzarebis warmoqmnasa da fenilebis 

dangrevas, amitom axal, intensiuri moZraobis gzebze betonis fenilebs 

ageben mtkice fuZeebze RorRisagan an gamagrebuli gruntisagan. 

gamagrebuli fuZeebi adideben betonis fenilis simtkices anawileben ra 



 71

filis wnevas miwis vakisis gruntis met farTobze da icaven grunts 

wylisagan, romelic SeiZleba CaiJonos fenilis nakerebsa da bzarebSi. 

filebis CaRunvebis Semcireba SesaZlebelia fuZis drekadobis 

modulis gazrdiT. 

gamagrebul fuZeebze betonis fenilis sisqis gaangariSebisas 

gaTvaliswinebuli unda iqnas qvegebuli fenovani sistemis ekvivalenturi 

moduli. misi gansazRvra SeiZleba miaxlovebiTi xerxiT. Runvadi betonis 

fila, warmoqmnis ra CaRunvis jams, anawilebs fenilis wnevas fuZis did 

farTze (nax. 3.4). 

 
 
 
 
 
 
 
 
 

 
nax. 3.4. sqema betonis fenilis gamagrebuli safuZvlis  

sisqis gansazRvrisaTvis:  
1 – betonis fenili; 2 – gamagrebuli safuZveli; 3 – miwis vakisis grunti 

 

vinaidan wneva fuZeze nawildeba araTanabrad, faqtiur epiuras 

vcvliT toldidi cilindruli epiuriT. simtkicis maragisaTvis 

gaangariSebisas viRebT, rom wneva gamagrebul fuZeze Seesabameba D 

diametris mqone wriT farTze Tanabrad ganawilebul wnevis maqsimalur 

sidides filis qveS . igi drekad fuZeze myofi filebisaTvis tolia: 

212,0 Pa ,                              (3.8) 

sadac P – jamuri datvirTvaa filaze; 

              a – filis sixistis parametri (ix. gantoleba 3.2). 

vinaidan 

4

2nD
P  ,  34,1

ekv

b

E

E
D  . 

betonis filebis sisqis gaangariSeba mimdinareobs Tanamimdevruli 

miaxloebiT. dasawyisSi, davisaxavT ra fenovani fuZis drekadobis 

ekvivalentur moduls Eekv Semdeg ganvsazRvravT betonis filis sisqes H da 

wriuli farTis diametrs D, romelic gadascems wnevas fuZeze. Semdeg 

safaris CaRunva 

Egr 

Eekv 

d 

H
 

Egam 

3 

2 

1 


 

D 

H
g
am
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angariSoben fuZis zeda fenis sisqes (3.2 gantolebis mixedviT). Tu 

fenilisa da fuZis miRebuli konstruqcia ar gamodga mas gaaumjobeseben 

fenebis sisqis TandaTanobiTi cvlilebiT, raTa igi misaRebi iqnas agreTve 

konstruqciuli da teqnologiuri mosazrebebiT betonis filisa da fuZis 

zeda gamagrebuli fenisaTvis. angariSi, rogorc wesi warmoebs 

kompiuterebiT, Sesabamisi programebis gamoyenebiT. 

 
3.4. betonis arsebuli fenilebis gaZliereba 

 

arsebuli gzebis rekonstruqciis dros da agreTve betonis fuZeebze 

asfalt-betonebis fenilebis mowyobisas aucilebelia ganisazRvros 

betonis damatebiT fenis sisqe an fuZis sisqis an angariSebSi 

gaTvaliswinebuli iqnas konstruqciulad daniSnuli asfaltbetonis 

fenilis simtkice. 

davuSvaT H monoliTuri betonis fenilis sisqea, rac aucilebelia 

saangariSo datvirTvebis gasatareblad; h1 da E1 arsebuli SedarebiT 

susti betonis fenilis drekadobis moduli da sisqea, h2 – gasaZlierebeli 

fenis aucilebeli sisqea gzis eqspluataciaSi Cabarebis dros E2 – 

moduliT. 

Tu davuSvebT, rom zeda fena muSaobs qvedasTan erTad, maSin 

Tanabarsimtkicis pirobidan damatebiTi fenis sixiste toli unda iyos mis 

mier Secvlili monoliTuri safaris zeda fenis sixistisa (nax. 3.5) anu 

constEI   aqedan gantolebis (3.5) mixedviT betonis gasaZlierebeli fenis 

saWiro sisqe 

3

2

1
12 )(

E

E
hHh                                 (3.7) 

an betonis fuZis sisqe asfaltbetonis fenilis qveS sisqiT hasf 

3
1

b

asf

asf
E

E
hHh  .                             (3.8) 

(3.7 da 3.8) formulebis gamoyvana iTvaliswinebs orfeniani samosis 

monoliTur erTobliv muSaobas. vinaidan mSeneblobis dros amis 

uzrunvelyofa yovelTvis ar xerxdeba, xandaxan betonis fuZeebis 

gaangariSebis dros Semoifarglebian asfaltobetonis fenis mier wnevis 

gadacemis Taviseburebebis gaTvaliswinebiT. 
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nax. 3.5. sqema gasamagrebeli betonis fenilze betonis dasatani  
fenis sisqis gansazRvrisaTvis 

 

asfaltobetonis fena betonis fuZeze wnevas gadascems ufro met 

farTze, vidre Tvalis saangariSo anabeWdia, wneva asfaltbetonis wreSi 

nawildeba daaxloebiT 38 kuTxiT. maSin wnevis gadamcemi wriuli farTis 

saangariSo radiusi 

asfsaang HRR  8,0                          (3.9) 

da saangariSo wneva 

2
















saang

saang
R

R
pP .                          (3.10) 

 

3.5. xisti sagzao samosebis gaangariSeba  
temperaturul Zabvebze 

 
temperaturuli Zabvebi warmoiqmnebian xist sagzao samosebSi filis 

gruntze xaxunisagan gaxurebis an gaciebis Sedegad sigrZis Secvlis gamo, 

agreTve filis sisqis mixedviT araTanabari gaxurebis Sedegad, roca 

filebis TviTgaRunva SezRudulia urTierTCaWedvisa da maTi sakuTari 

wonis gavlenis gamo. 

temperaturuli Zabvebis SemcirebisaTvis tardeba konstruqciuli 

RonisZiebani, rac gamoixateba filebis zomebis SezRudvaSi sididemde, 

rodesac temperaturuli Zabvebi da filebis fuZeze xaxunis Zalebi sakmaod 

mcirea. 

betonis narevis dagebisas gamkvrivebis Sedegad RorRis marcvlebi 

Caiwnexebian fuZeSi da betonis samosis qveda zedapirze qmnian xorklianobas. 

filis temperaturuli SekumSvis an gafarToebis dros filis centri 

E1 

E2 

E1 

H
 

h
1 

h
2
 

H
 –

 h
1 
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adgilze rCeba, xolo napirebi ki gadaadgildebian. deformaciis sidide 

TandaTanobiT matulobs filis Suagulidan napirebisaken. gadaadgileba 

rom SeZlos filam unda gadalaxos gruntis winaaRmdegoba filis 

gruntTan kontaqtis zedapirze. gruntis winaaRmdegoba damokidebulia 

Zvris deformaciis sidideze da izrdeba paraboluri kanoniT garkveul 

zRvramde (nax. 3.6).  

nax. 3.6. sqema filis sisqis gansazRvrisaTvis: 
a – filis fuZis sibrtyeSi xaxunis Zalebis warmoqmna; b – filis  

sigrZis mixedviT gruntis Zvrisadmi winaRobis epiura; g – deformaciebis 
zrdis mixedviT Zvris winaRobis cvalebadoba. 

 

SeiZleba CaiTvalos, rom filebis boloebSi gruntis Zvrisadmi 

winaaRmdegoba aRwevs zRvrul mniSvnelobas. 

cptgS  max ,                                  (3.11) 

sadac P – filebisagan gadacemuli wnevaa gruntze, tolia H; 

              _ filis simkvrive kg/sm3; 

            H – filis sisqe; 

       _ Sida xaxunis kuTxe; 

            C – gruntis Siga SeWiduloba, kgZ/sm2. 

vinaidan betonSi maqsimaluri Zabvebi warmoiqmnebian fenilis filebis 

Zlieri gaxurebis an gaciebis periodSi, amitom C-s mniSvnelobebi aRebulia 

gruntis mciretenian an gayinul mdgomareobisaTvis. 

parabolis Tvisebebis mixedviT winaRobis saSualo sidide gruntTan 

Sexebis sibrtyeze iqneba: 

)(7,07,0 max ctgHSS  saS .                     (3.12) 

gruntis filis Zvrisadmi jamuri winaRoba 

)(7,0 ctgHBLBLSS  saS .                    (3.13) 

vinaidan es winaaRmdegoba iqmneba filis qveda zedapirze, amitom 

filebis ganiv kveTebSi warmoiqmneba eqscentruli kumSvis Zabvebi 

l 

L L=L7 

C
 


tg


 

S 
S 

H
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









H

e

BH

s 6
1 .                               (3.14) 

Tu gaviTvaliswinebT, rom manZili Zalis midebis wertilidan filis 

RerZamde 
2

H
e   miviRebT, rom gamWimavi Zabvis udidesi mniSvneloba 

Seadgens: 

BH

s2
 ,                                 (3.15) 

saidanac 

)(4,1 ctgH

H
L







.                            (3.16) 

Zvrisadmi winaaRmdegobis sidideebi agreTve C da  mniSvnelobebi 

betonis fuZeebis sxvadasxva tipebisaTvis gansazRvrulia mkvlevarebis mier. 

betonis filas aqvs garkveuli sisqe. amis gamo xdeba temperaturis 

araTanabari ganawileba misi zedapiris mzis sxivebiT gaTbobisa da RamiT 

gaciebisas. filis zeda da qveda zedapiris temperaturis gansxvavebam 

SeiZleba miaRwios 20-30C. ufro metad gaxurebuli zedapiri metad grZeldeba, 

ris Sedegadac fila ibriceba da warmoiqmneba mrudxazovani zedapiri. 

zedapiris gaxurebisas fila miiswrafvis amoiburcos Sua nawiliT zeviT, 

xolo gaciebis dros warmoqmnis CaRunul zedapirs napirebis aweviT. 

Tavisufal dabrecvas ewinaaRmdegeba filis sakuTari wona da 

filebis urTierTgaWedva. gaxurebisas gafarToebis gamo da nakerebis 

SemWidrovebisas CaRunvis dros, agreTve filebSi SemaerTebeli manWvalebis 

arsebobis gamo warmoiqmnebian damatebiTi temperaturuli Zabvebi. 

betonis filebSi aRZruli temperaturuli Zabvebi maTi dabrecisadmi 

winaaRmdegobis gamo iangariSeba uestergardis formulebiT. filebis 

napirebze: 

2
t

t

cE 



 b .                             (3.17) 

filis SuaSi: 
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am formulebSi:  betonis xazovani gafarTovebis koeficientia; 

 Ht  temperaturis saangariSo sxvaoba, grad.; 

H – filis sisqe, sm; 

 _ temperaturuli gradienti, gradus/sm, romelic SeiZleba miviRoT 

0,5-tolad II, III klimaturi zonisaTvis IV da V klimaturi zonisaTvis – 1. 

bE  da   _ drekadobis moduli da puasonis koeficienti betonisaTvis; 

Cx da Cy – parametrebi, damokidebuli gegmaSi filebis zomebze da 

misi sixistis maxasiaTeblebze. 

Cx da Cy-is mniSvnelobebi mocemulia nax. 3.7. 
l

Lx  da 
l

Ly
 fardobebis 

wilobriv gamoxatulebaSi, sadac Lx da Ly – filis sixistis 

maxasiaTeblebia (fardobiTi sixistis radiusi), romelic ganisazRvreba 

formuliT 

 

4

0

6,0
E

E
Hl b . 

 

 
 
 
 
 
 
 
 
 

 
 
 

                           
l

L
 an 

l

B
 

nax. 3.7. cx da cy  koeficientebis mniSvnelobebi gansazRvruli Zabvebis 
gansazRvrisaTvis filebSi TviTgaRunvis (dabrecvis)  

SezRudvis pirobebSi. 
 

uestergradis formulis mixedviT gaangariSebebi gviCveneben, rom 

temperaturuli daZabulobani mxedvelobaSi unda iqnes miRebuli gegmaSi 

betonis filebis 4X4 m-ze meti zomebis dros. filebi 10 m-ze meti gverdiT 

SeiZleba daiSalos mxolod temperaturuli Zabvebis moqmedebiT droebiTi 

datvirTvis gareSec.  

0,4 

0 

0,6 

1,0 

0,8 

0,2 

12 8 10 4 6 2 

Cx, Cy 
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swored daproeqtebul filaSi gare datvirTvisa da temperaturisagan 

gamowveul ZabvebiT are unda aRematebodes betonis normatiul simtkices 

gaWimvaze CaRunvis dros. 

uestergardis meTodika yvelaze ubraloa, romelic uzrunvelyofs 

sakmaris sizustes. praqtikuli miznebisaTvis filebis gaangariSebis ufro 

zusti, magram rTuli meTodebi temperaturul daZabulobaze damuSavebulia 

rigi avtorebis mier inglisSi j. tomlinsonis, ruseTSi v. Cernigovis mier. 

angariSi warmoebs Sesabamisi kompiuteruli programebis gamoyenebiT. 
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Tavi 4. naxevradxisti kompoziciuri sagzao fenilebi 

 
4.1. daniSnuleba da teqnikuri moTxovnebi 

 

naxevradxisti kompoziciuri sagzao fenili aris gzaze dagebuli da 

datkepnili konstruqciuli fena, Sedgenili xisti da araxisti komponentebis 

kombinaciisagan. igi miiReba organuli (bitumi) da mineraluri (cementi) 

Semkvreli masalebisagan, romelTa Soris gayofis sazRvari aSkaradaa 

gamoxatuli.  

naxevrad sixti kompoziciuri fenili aris araxisti (plastikuri) 

garemoc da xisti armirebuli ConCxis (faza) elementebis erToblioba. 

araxisti garemo (safuZveli) SeiZleba iyos asfaltbetoni, Savi RorRi da 

sxva, xolo xisti elementebi SeiZleba iyos rogorc matrica, granulebi, 

armirebuli bade, calkeuli Reroebi, perforirebuli Suafena, sivrculi 

gisosi, agreTve sxva saxis nebismieri diskretuli faza, damzadebuli 

qviSacementis xsnariT.  

naxevradxisti fenilebi, badeebisa da calkeuli Reroebis gamoyenebiT 

warmoadgenen asfaltbetonis armirebul fenils qviSacementis xsnariT.  

naxevradxisti kompoziciuri fenilebi aris araxisti (asfaltbetoni) 

da xisti (cementbetoni) fenilebis Serwyma, romlebsac gaaCniaT dadebiTi 

satransporto-saeqspluatacio Tvisebebi, maT Soris umTavresia Zvrisadmi 

winaaRmdegobis gazrdili unari.  

aseTi fenili saburavis vertikaluri datvirTvis dros muSaobs 

rogorc araxisti fenili, xolo saburavis horizontaluri datvirTvis 

dros ki rogorc xisti. es garemoeba gvaZlevs safuZvels, rom fenilis 

aRniSnuli saxeoba mivakuTvnoT araxist kompoziciur fenils.  

naxevradxisti kompoziciuri fenilebi ZiriTadad gamoiyeneba 

saavtomobilo gzebis savali nawilis, qalaqis quCebis, aerodromebis 

dasajdom-asafreni zolebis, samrewvelo obieqtebis moednebis mosawyobad.  

naxevradxisti kompoziciuri fenilebis efeqturoba maqsimalurad 

mJRavndeba maTi gamoyenebisas cxeli klimatisa da mTiani reliefis 

pirobebSi.  

naxevradxisti fenili gansakuTrebiT gamosadegia maSin, roca sxva, 

Zvrisadmi mdgradi fenilebi naklebad efeqturia.  
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fenilis xisti faza, armirebuli xisti elementiT, gazrdili 

mzidunarianobis gamo Tavis Tavze iRebs gare datvirTvebs, rac saSualebas 

iZleva ramdenadme Semcirdes moTxovnebi RorRis simtkicis zeda 

zRvarisadmi, bitumis odenobaze da qva masalis granulometriul 

Semadgenlobaze. es saSualebas iZleva farTod gamoviyenoT adgilobrivi 

qva masala, xolo calkeul SemTxvevaSi arakondicirebuli qva-RorRic, 

rasac ekonomikuri efeqti aqvs.  

mTavari teqnikuri moTxovna, romelic wayenebulia naxevradxisti 

fenilisadmi, aris fenilis zedapiris sisworis uzrunvelyofa misi 

xangrZlivi eqspluataciis periodSi.  

 

4.2. naxevradxisti kompoziciuri fenilebis Seqmnis  
Teoriuli safuZvlebi 

 
naxevradxisti kompoziciuri fenilebis winamdebare Teoria Seqmnilia 

cnobili qarTveli megzeve mecnieris prof. v. gogliZis (1927-2007ww.) mier 

saqarTvelos teqnikuri universitetis saavtomobilo gzebis kaTedraze. 

naxevradxisti kompoziciuri fenilebis Zvrisadmi mdgradobis amaRlebis 

ZiriTadi mizezia fenilis sixistis amaRleba horizontaluri mimarTulebiT, 

rac emTxveva saburavis horizontaluri datvirTvis mimarTulebas.  

fenilis sixiste SeiZleba amaRlebuli iqnas sxvadasxva meTodebiT: 

damatebiTi xisti (myari) diskretuli fazis mowyobiT qviSa-cementis 

xsnariT bitummineralur sistemaSi da araxisti fenilis armirebiT 

(ZiriTadad asfaltbetoni) Txeli grZivi elementebisagan damzadebuli 

qviSa cementis xsnariT.  

damatebiTi myari faza SeiZleba Seiqmnas Savi RorRis fenilis qviSa 

cementis xsnariT gaJRenTvis gziT. amasTan kompoziciuri masalis 

struqtura warmoadgens erTmaneTTan mWidrod Sexebul or myar fazas: 

bunebrivi qva (RorRi) da xelovnuri qva (gaqvavebuli qviSa-cementis xsnari), 

romlebic erTmaneTTan SekavSirebuli arian bitumiT.  

xisti mikroelementebi – Ggaqvavebuli qviSa-cementis xsnarisgan qmnian 

xist karkass (matricas) araxisti fenilis tanSi da mkveTrad zRudaven 

RorRis fardobiT Zvras, romelic damaxasiaTebelia deformaciuli 

ZvrebisaTvis. amas garda xelovnuri qva qviSa-cementis xsnariT Sedis Sav 
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RorRSi arsebul sicarieleebSi da amcirebs konstruqciis daZabulobas da 

qmnis daZabulobis gawonasworebul vels (nax. 4.1 kontaqturi Zabvebis 

epiura).  

 
 
 
 
 
 
 
 
 

nax. 4.1. araxisti da naxevradxisti kompoziciuri fenilebis  
struqturuli masalebis fragmenti 

A _ arasixti fenili; B _ naxevrarxisti fenili 
1 – Savi RorRi; 2 _ bitumi (bitumis mastika); 3 – qviSa bitumis  

narevi; 4 _ qviSa-cementis xsnari; 5 da 6 _ kontaqturi Zabvis epiurebi 

 

naxevradxist fenilebSi ar xdeba kontaqturi Zabvebis koncentracia, 

amitom sakontaqto adgilebSi RorRis msxvrevadoba mniSvnelovnad 

mcirdeba. es saSualebas iZleva gamoyenebul iqnas SedarebiT dabali 

simtkicis (markis) qvis masala.  

kompoziciuri masalisa da fenilebis struqturuli Taviseburebani 

gansazRvraven misi angariSis sqemas da meTodikas. yvela SemTxvevaSi 

kompoziciuri fenilebi Seicaven or an met sxvadasxva simtkicis 

konstruqciul fenebs.  

kompoziciuri fenilebisaTvis, romlebic Sedgeba qviSa cementis 

xsnariT gaJRenTili xisti Savi RorRis fenisagan, gamosadegia saangariSo 

sqema, romlis ZiriTad principad miRebulia Txeli filis (firfitis) 

winaaRmdegoba grZiv Runvaze.  

Sualeduri xisti fenis an calkeuli Reroebis grZiv Runvaze simtkicis 

gansazRvrisa da Zvramdgradobis Sefasebisas simtkicis ZiriTad kriteriumad 

miiReba grZivi wonasworobis darRveva avtomobilis Tvlis horizontaluri 

(damuxruWebis) datvirTvis Sedegad kontaqtismiRma zonaSi. saangariSo 

sqema naCvenebia nax. 4.2-ze. hipoTezis realoba emyareba kontaqtismiRma 

zonaSi normalur da mxebze Zabvebis saSiS Tanxvedras da am zonaSi 

SeiZleba dadges zRvruli mdgomareoba. eqsperimentebma es yovelive 

daadastura.  

A B 
1 2 1 2 

3 
5 4 6 
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saangariSo datvirTvad unda miviRoT Tvlis mier gadacemuli 

horizontaluri datvirTva Tp, romelic ZiriTadad warmoiSveba satvirTo 

avtomanqanebisagan: Tp-s maqsimaluri mniSvneloba avtomanqanis damuxruWebisas 

gamoiTvleba formuliT:  









 i

gS

v
PTp

2

2

,                              (4.1) 

sadac: P _ vertikaluri datvirTva Tvalze;  

  V _ avtomobilis siCqare, m/wm;  

     g _ simZimis Zalis aCqareba, m/wm2;  

    S _ samuxruWe manZili, m;  

    i _ qanobi erTeulis nawilebSi.   

rogorc eqsperimentebma aCvenes avtomobilis Tvlis horizontaluri 

da vertikaluri datvirTvebis zemoqmedebiT da zRvruli mdgomareobis 

dadgomisas araxist fenilSi warmoiSveba samkuTxa kveTis mqone Zvris ori 

prizma, romelic nax. 4.2-ze punqtiriTaa aRniSnuli.  

 

 
 
 
 
 
 
 
 
 

 
nax. 4.2. naxevradxisti kompoziciuri fenilis Zvris  

deformaciis sqema 
1 _ avtomobilis Tvali (wona); 2 _ a/betonis fenili; 3 _ xisti  
fena; 4 _ kontaqtis qveda zona (StampqveS); 5 _ kontaqtis zeda  
fena (StampmiRma); 6 – Tvlis vertikaluri datvirTva, Tp-Tvlis  

horizontaluri datvirTva. 
 
punqtiriT aRniSnulia horizontaluri Zvris zona, roca ar gvaqvs 

xisti firfita. Zvris dros, radgan ar arsebobs Sua xisti fena, StampqveSa 

samkuTxa prizma Zirs eSveba, xolo StampmiRma samkuTxa prizma ki maRla 

adis. am dros mxareTa Soris xisti firfitis arseboba mniSvnelovnad 

cvlis daZabul-deformaciuli mdgomareobis suraTs. prizmebis gadaadgileba 

izRudeba, horizontaluri datvirTva ZiriTadad gadaecema xist fenas, 

romelic zRvruli mdgomareobis dadgomisas (mor-kulonis mixedviT) maRla 

P 

4 5 

2 
3 

1 

Tp 
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amoiburceba. am dros naxevradxisti kompoziciuri fenilis Zvrisadmi 

medegoba gamoixateba Semdegi saxiT:   

n

p

p
KK

RK
T






3

,                                 (4.2) 

sadac: Tp _ horizontaluri datvirTva avtomobilis Tvlisagan, aqtiuri 

dawneva fenilze, Pa; 

        R _ kontaqtismiRma zonis reaqtiuli winaaRmdegoba fenilis 

Zvrisadmi, romelic ZiriTadad damokidebulia xisti fenis 

grZiv mdgomareobaze, Pa; 

                 Kp _ kontaqtqveSa da kontaqtismiRma zonebis urTierTqmedebebis 

gamo deformaciebis gamaTvaliswinebeli koeficienti 

(ganisazRvreba eqsperimentiT);  

                     k _ maragis saerTo koeficienti;  

                   K _ ganmeorebis gamaTvaliswinebeli koeficienti.  

garkveul siRrmeze xisti fenis ganlageba gamoricxavs qveda fenebis 

Zvras, magram SedarebiT nakleb gavlenas axdens zeda fenebze. zeda fenis 

Zvra mainc umniSvneloa, radgan horizontaluri Zala Tp moqmedebs mxolod 

mcire siRrmeze, zeda fenis Zvra SezRudulia agreTve sazRvrispira fenis 

gamagrebiT, a/betonisa da cementbetonis xsnaris erTmaneTSi meqanikuri 

Serevis (difuzia) xarjze gasqelebis gamo.  

kompoziciuri masalebisagan Sedgenili xisti fenebis gaangariSebisaTvis 

(ixileT nax. 4.1) SeiZleba mxedvelobaSi iqnes miRebuli maTi muSaoba 

drekadobis zRvars miRma.  

praqtikulma gaangariSebebma gviCvena, rom gzaze normatiuli 

datvirTvisaTvis yvela SemTxvevaSi uzrunvelyofilia xisti fenis grZivi 

mdgradoba, Tu is damzadebulia qviSacementis xsnariT gaJRenTili Savi 

RorRisagan (E = 2000÷6000 MPa) da Tu misi sisqe ≥ 3sm. teqnikuri 

mosazrebebiT es sisqe unda iyos aranakleb 5-6 sm.  

Sesabamisad aseTi xisti fenebi rekomendebulia gaangariSebis gareSe, 

vinaidan yovelTvis uzrunvelyofen naxevradxisti kompoziciuri fenilebis 

Zvrmisadmi medegobas.  

badisebri da perforirebuli xisti fenis gaangariSebisas (nax. 4.3) 

saWiroa mxedvelobaSi iqnes miRebuli kveTis Sesusteba da daZabuli velis 
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cvlileba perforirebuli adgilebisagan. am dros SeiZleba gamoviyenoT 

dayvanis wesi, romlis mixedviT perforirebuli fenis sixistis maCveneblebi 

SeiZleba ganvsazRvroT rogorc sixistiT misi ekvivalenturi mTliani fenis 

Tanabari. amisaTvis yvelaze gamosadegia hipoTeza mTliani da perforirebuli 

Txeli filebis zedapirebis Runvis msgavsebis Sesaxeb, rodesac yvela sxva 

parametri igivea. es piroba mTliani da perforirebuli kveTebis mqone 

Txeli filebis winaRobis momentisaTvis SeiZleba gamovsaxoT Semdegnairad:  

WmT = γn · Wpr          (4.3) 

sadac γn  _ msgavsebis koeficienti, romelic mxedvelobaSi iRebs filis 

perforacias sixistis mixedviT. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

nax. 4.3. xisti elementebiT armirebuli naxevradxisti 
kompoziciuri fenilebis struqtura: 

           a – gofrirebuli febiT; - grZivi elementebiT; g – badisebri feniT; 
           1 – mkvrivi asfaltbetoni; 2 – qviSacementis xsnari; 3 – safuZveli 
           fena; 4 – qveda fena forovani asfaltobetonisagan 

1 4 3 2 

1 

1 2 

3 

2 
3 

1 

2,5-3,5 sm 

g) 
2 

1 

4 

3 

2 

1 

3 
2 

a) 

b) 

2,5-3,5 sm 

2,5-3,5 sm 

3-4 sm 

3-4 sm 

3-4 sm 

3 
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analogiurad perforirebuli fenis dayvanili sixiste gaiangariSeba 

gamosaxulebiT  

    Dpr = γn · DmT            (4.4) 

msgavsebis koeficienti γn aris filis grZivi da ganivi mimarTulebiT 

ganlagebuli perforirebuli adgilebis zomis da maT centrebs Soris 

manZilebis funqcia.  

garkveuli miaxloebiT γn SegviZlia ganvsazRvroT qvemoT moyvanili 

formuliT  

    

3/7

01















F

F
n          (4.5) 

sadac F _ geometriuli farTobia perforaciis gareSe;  

     F0 _ faqtiuri farTobi perforaciis mxedvelobaSi miRebiT.  

kumSvisas Zabvebis Sesustebis koeficienti SeiZleba ganvsazRvroT 

formuliT:  

    3/1
n        (5.6) 

maSin dayvanili sixistis gansazRvra SegviZlia formuliT:  

       Dpr=
)1(12 2

3







Eh
           (5.7) 

gaangariSebebma gviCvena, rom perforirebuli xisti fenis grZivi 

mdgradoba horizontaluri saborble datvirTvis zemoqmedebis qveS yovelTvis 

uzrunvelyofilia, Tu xisti fenis sisqea aranakleb 3 sm, perforirebuli 

adgilebis (badis Tvlebis) zomaa araumetes 20 sm, perforirebuli 

adgilebis centrebs Soris manZili ki araumetes 23 sm (nax. 4.3).  

perforirebuli adgilebis Sevseba asfaltbetoniT uzrunvelyofs 

xisti fenis saimedo muSaobas.  

gofrirebuli fenilis Semcveli kompoziciuri fenilebis simtkice da 

mdgradoba grZiv Runvaze damokidebulia asfaltbetonisa da qviSa-cementis 

xsnaris ganivi kveTebis farTobis Sefardebaze. rac metia cementiani 

xsnaris wili, miT ufro mdgradia sistema. amave dros konstruqciis sixiste 

SezRudulia optimaluri sididiT, romlis gadaWarbeba naxevrad xisti 

konstruqciis magier mogvcems drekad xist betonis filas drekad fuZeze.  

eqsperimentebma aCvena, rom mdgradobis miRwevis TvalsazrisiT qviSa-

cementis xsnarisa da asfaltbetonis ganivi kveTebis farTobebis 
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optimaluri fardoba 5,025,0 
a.b

q.c

F

F
 farglebSia, magram teqnologiuri 

TvalsazrisiT mizanSewonilia miviRoT erTTan axlo myofi sidide.  

qviSa-cementis xsnaris mier miRebuli wili horizontaluri saborble 

datvirTvebisagan P1, rodesac xdeba prizmuli nimuSebis kumSva (nax. 4.3) 

wagrZelebuli xisti elementebis gaswvriv damokidebulia farTobebis 

Sefardebaze 
a.b

q.c

F

F
K 1 , fenilis siganis erTeulze da agreTve Sesabamisi 

masalebis drekadobis modulebis fardobaze 
a.b

q.c

E

E
K 2 . aqedan gamomdinare,  

21

21
01
1 KK

KK
PP




        (4.8)  

sadac P0 _ saerTo horizontaluri datvirTva, modebuli naxevradxisti 

kompoziciuri, kombinirebuli nimuSis wiboze.  

kompoziciur fenilebSi CarTuli xisti elementebis winaaRmdegobis 

fardobiTi SefasebisaTvis prof. v. gogliZis mier damzadebuli iqna 

prizmuli nimuSebi gofrirebuli zedapiriT (nax. 4.3) qviSa-cementis xsnarisa 

da asfaltbetonis ganivi kveTebis Sefardebis sxvadasxva mniSvnelobebisaTvis 

K1 = 0,2÷1,0. prizmuli nimuSebis zoma iyo: kveTi 104 sm, simaRle 10 sm. cdebi 

Catarda hidravlikur wnexze dguSis gadaadgilebis siCqariT 5 mm/wT 20°C 

temperaturaze. gamocdebis Sedegebi naCvenebia qvemoT cxrilSi.  

kompoziciuri masalis 
Semadgenloba 

xisti da araxisti prizmuli nimuSebis 
simtkicis zRvari kumSvaze, MPa 

qviSacementebis 
xsnarisTvis 

asfalbetonisTvis 

qviSacementis xsnari 1:1    

qviSovan asfaltbetonSi 11,9 0,69 

wvrilmarcvlovan asfaltbetonSi 10,6 0,52 

qviSacementis xsnari 1:2   

qviSovan asfaltbetonSi 7,7 0,49 

wvrmilmarcvlovan 

asfaltbetonSi 
4,45 0,35 

 
rogorc cxrilidan Cans, ZiriTadi damangreveli Zala saerTo 

datvirTvisgan gadaecema xist elementebs qviSacementis xsnaridan 

asfaltbetonze ki modis mxolod 5-10%.  
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eqsperimentuli monacemebis analizi gviCvenebs, rom qviSa-cementis 

xsnarisagan damzadebuli prizmuli nimuSebis simtkice naklebia kubis 

formis nimuSebis simtkiceze. amave dros realuri horizontaluri 

datvirTvebi sagzao samosebSi ramdenjerme naklebia, vidre qviSa-cementis 

xsnaris prizmuli nimuSebis simtkicis zRvari kumSvaze. amave dros 

sixistis dadgenisaTvis mxedvelobaSia misaRebi naxevradxisti 

kompoziciuri fenilebis araizotropuloba gofrirebuli xisti feniT an 

calkeuli grZivi ReroebiT qviSacementis xsnarisagan (nax. 4.4).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.4. kompoziciuri  masalis prizmuli nimuSis kumSvis Zalovani  
diagrama (fardobiTi deformaciis ε damokidebuleba Zabvaze R) 

 

formula 4.8 saSualebas iZleva Tu cnobilia saborble horizontaluri 

datvirTvis saerTo sidide P0, dasaSvebi mkumSavi Zabvebi xist elementebze 

σdas da drekadobis modulebi Eq.c da Ea.b. movaxdinoT 
a.b

q.c

F

F
K 1  sididis 

optimizacia ara marto simtkicis, aramed konstruqciis ekonomiurobis 

mixedviTac.  

kombinirebuli ganivi kveTis saerTo drekadobis moduli gzis RerZis  

gaswvriv Runvisas E0grZ gansxvavdeba analogiuri drekadobis modulisagan 

ganivi mimarTulebiT E0gan. SeiZleba E0grZ viangariSoT formuliT  

8 
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10-3 
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E0grZ.
21

2211

FF

EFEF




 ,            (4.9)  

sadac 1F  da E1 _ xisti elementebis ganivi kveTis farTi da drekadobis 

moduli siganis erTeulze;  

F2 da E2 _ igive araxisti elementebisaTvis.  

aseTi kompoziciuri fenilis ganivi mimarTulebiT Runvisas angariSSi 

misaRebia asfaltbetonis drekadobis moduli. realur pirobebSi talRa 

warmoiSveba gzis RerZis gaswvriv, amitom es mimarTuleba misaRebia 

saangariSod da angariSSi unda CavrToT xisti fenis drekadobis moduli.  

kompoziciuri  masalis simtkicis fardobiTi SefasebisaTvis nimuSebi 

daitvirTa 7 sm diametris StampiT. filebi 20х20х3 sm eyrdnoboda 6 sm 

sisqis asfaltbetons. gamocdebma aCvena, rom kompoziciuri  masalis 

winaaRmdegoba 1,5-jer aWarbebs asfaltbetonis winaaRmdegobas.  

Catarebulma Teoriulma da eqsperimentulma kvlevebma aCvena, rom 

naxevraxisti kompoziciuri fenilebi xisti elementebiT yvela SemTxvevaSi 

uzrunvelyofen sagzao fenilebis Zvramedegobas.  

praqtikaSi SeiZleba gamoviyenoT xisti da araxisti elementebis 

Sexamebis mravali varianti, magram sxvadasxva konstruqciuli 

gadawyvetilebani SezRudulia Sesabamisi sagzao meqanizmebisa da 

teqnologiuri xerxebis simciriT. maTi diapazonis gafarToeba samomavlo 

kvlevis metad saintereso mimarTulebaa.  

 
4.3. naxevradxisti fenilebis klasifikacia da  

konstruqciebi 
 
naxevradxisti kompoziciebi fenilebis konstruirebisas unda 

gaviTvaliswinoT Semdegi garemoebebi.  

xisti fena, romelic CarTulia araxisti fenilis konstruqciaSi, 

SeiZleba iyos warmodgenili rogorc damoukidebeli konstruqciuli fena 

an Sexamebuli sxva romelime fenasTan: asfaltbetonis zeda an qveda 

fenasTan an safuZvel fenasTan. momatebuli sixistis fena SeiZleba agreTve 

gamoviyenoT rogorc damoukidebeli konstruqciuli fena da miT 

SevcvaloT orfeniani asfaltbetonis fenili. xisti fenis konstruqciuli 

Semotana damokidebulia gzis kategoriaze da eqspluataciis pirobebze.  
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Tu mometebuli sixistis fenas gamoviyenebT fenilis zeda fenad, 

Zvrisadmi medegobis garda man unda daakmayofillos moTxovnebi 

cveTamedegobaze, wyalgaumtarobaze, yinvamedegobaze, bzarmedegobaze da 

SeewinaaRmdegos avtomobilis borblisagan gadacemul dinamiur dartymebs.  

rac ufro Rrmadaa ganlagebuli xisti fena sagzao samosSi, miT 

ufro SesaZlebelia gamoviyenoT naklebad xarisxovani masalebi da miT 

meti unda iyos misi sixiste. mag., Tu aseT fenas movawyobT safuZveli fenis 

zeda nawilSi, igi SeiZleba Sedgebodes qviSa-cementis xsnariT gaJRenTili 

datkepnili RorRisagan Savi RorRis magier.  

praqtikam aCvena, rom xisti fena agebuli qviSa-cementis xsnariT 

gaJRenTili Savi RorRisasagan garda imisa, rom warmatebiT gamoiyeneba 

orfeniani fenilis qveda fenad, SeiZleba gamoviyenoT zeda fenadac. 

SeiZleba sagzao samosis konstruqciaSi CavrToT ramdenime xisti fena, 

romlebic ganlagdebian firficris (faneris) principiT monacvleobiT 

araxist fenebs Soris. igive mizniT SeiZleba gamoviyenoT xisti fenebi 

formirebuli badisebri, perforirebuli, gofrirebuli, agreTve qviSa-

cementis xsnaris calkeuli Reroebis saxiT. umjobesia movaTavsoT isini 

ZiriTadad asfaltbetonis qveda fenaSi, zogjer ki zeda fenaSic.  

naxevradxisti kompoziciuri fenilebi gamoyenebuli masalebis, 

konstruqciisa da teqnologiis mixedviT SeiZleba klasificirebuli iyos 

Semdegnairad:  

_ gamoyenebuli bitumqvis masalis (Savi RorRi, asfaltbetoni) 

mixedviT;  

_ asfaltbetonis saxeobis (qviSovani  <5 mm  an wvrilmarcvlovani) 

10-15 mm mixedviT;  

_ qvabitumis masalis dagebis temperaturiT (cxeli, Tbili an civi 

qvabitumis masalebi) mixedviT;  

_ qviSacementis xsnaris konstruqciis saxeobiT (uwyveti, badisebri, 

perforirebuli, gofrirebuli, calkeuli Reroebi).  

naxevradxisti kompoziciuri fenilebis saxeobani mocemulia nax. 4.6, 

a-ze. isini ar amowuraven yvela SesaZlo variants, ramdenadac xisti 

elementebi SeiZleba sxva formiT (konfiguraciiT) iyos warmodgenili. mag., 

Wadrakulad ganlagebuli asfaltbetonSi, mis qveda fenaze dayrdnobili 
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konusuri an piramidis formis qviSacementis elementebi fuZiTa da 

simaRliT 3,5-4,5 sm.  

didi mniSvneloba aqvs qvabitumis masalaSi marcvlis zomisa da xisti 

fenis sisqis optimalur Sexamebas. xisti gofrirebuli fenisaTvis nax. 4.6.V 

umjobesia qviSovani asfaltbetoni Tumca SesaZlebelia wvrilmarcvlovanis 

gamoyenebac, Tu maTi dagebis procesSi SenarCunebuli iqneba qviSacementis 

elementebis forma. winaaRmdeg SemTxvevaSi SeiZleba gamoyenebuli iqnas 

asfaltbetoni RorRis zomiT araumetes 10-15 mm.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.6. naxevradxisti kompoziciuri  fenilebis konstruqciebi  

qviSacementis xsnarisa da qvabitumis masalebis gamoyenebiT: 

1 – xisti fena Savi RorRisagan, romelic mTel an nakleb siRrmeze  

gaJRenTilia qviSacementis xsnariT; 2 – msxvilmarcvlovani forovani  

asfaltbetonis fena; 3 _ RorRis an damsxvreuli xreSis safuZveli  

stabilizirebuli cementiT an bitumiT; 4 – qviSovani an wvrilmarcvlovani  

asfaltbetonis fena; 5 _ zedapiruli damuSaveba bitumis mastikis  

gamoyenebiT; 6 _ qviSovani (wvrilmarcvlovani) asfaltbetonis fena Sig  

CarTuli qviSacementis xsnaris xisti gofrirebuli feniT; 7 – msxvil- 

marcvlovani forovani asfaltbetonis fena Sig CarTuli qviSacementis  

xsnaris calkeuli wagrZelebuli ReroebiT; 8 _ qviSovani (wvril- 

marcvlovani) asfaltbetonis fena Sig CarTuli qviSacementis xisti  

feniT badis an perforirebuli saxiT; 9 _ qviSovani asfaltbetonis  

fena granulirebuli qviSacementis xsnariT; 10 _ gruntis safuZveli an  

             madrenirebeli fena marcvlovani masalisagan.  
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Tavi 5. saproeqto – saZiebo samuSaoebi 

5.1. saproeqto – saZiebo samuSaoTa saxeobani 

 
dasaproeqtebeli gzis da aerodromis xarisxi da misi mSeneblobis 

Rirebuleba damokidebulia proeqtirebis perspeqtiul periodSi 

satransporto saSualebaTa raodenobisa da Taviseburebebis gulmodgine 

Sefasebaze, adgilobriv bunebriv pirobebze, satransporto momsaxurebis 

ganviTarebis gegmebsa da mSenebel organizaciaTa teqnikur 

SesaZleblobebze. 

daproeqteba unda ganxorcieldes mecnierebisa da teqnikis uaxlesi 

miRwevebis safuZvelze, im angariSiT, rom gza an asafren dasafreni zolebi 

misi eqspluataciaSi Sesvlis dRidan perspeqtiuli periodis bolomde 

akmayofilebdes tvirTebisa da mgzavrebis gadaadgilebis usafrTxoebis, 

ekonomiurobis da mgzavrobis komfortulobis yvela moTxovnas. amisaTvis 

saproeqto organizaciebis muSakebi sistematiurad unda adevnebdnen dargSi 

Tvalyurs samecniero – teqnikur progress da iTvaliswinebdnen misi 

ganviTarebis tendenciebs. 

satransporto mSenebloba iTxovs fuladi saxsrebis, materialuri da 

SromiTi rusursebis mniSvnelovan danaxarjebs. agebuli gzis da 

aerodromebis maRali satransporto-saeqspluatacio Tvisebebis uzrunvelyofa 

Sexamebuli unda iyos kargad mofiqrebul da ekonomiurad dasabuTebul 

gadawyvetilebebidan miwis gamoyofis Sesaxeb, agreTve miwis samuSaoebis 

moculobebis, Semotanili ZviradRirebuli an deficituri, masalebis 

gamoyenebaze. yoveli saproeqto gadawyvetis mofiqrebisas damproeqtebelma 

naTlad unda warmoadginos, Tu rogor SesZleben mis ganxorcielebas 

mSeneblebi, rogor asaxvas hpovebs es gadawyveta sxvadasxva tipis 

satransporto saSualebaTa eqspluataciis pirobebze. amasTanave unda iyos 

gaTvaliswinebuli mSeneblobis progresuli Tanamedrove meTodebi 

eleqtronuli, avtomatizebuli sistemebis da mowyobilobebis gamoyenebiT.  

samSeneblo samuSaoebi bevradaa damokidebuli garemo pirobebze. 

yvela saproeqto gadawyveta unda iyos damyarebuli adgilobrivi 

ekonomikuri da bunebrivi pirobebis Rrma Seswavlaze.  

didi xnis ganmavlobaSi amis ganxorcielebis mTavar saSualebas 

warmoedgenda damproeqtebelTa gasvla velze yvela saWiro gadaReba 
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gamokvlevaTa SesrulebisaTvis. satelituri sistemebisa da eleqtronuli 

teqnikis ganviTarebis Tanamedrove done saSualebas gvaZlevs kamerul 

pirobebSi SevasruloT geodeziur samuSaoTa didi nawili, romelic adre 

sruldeboda velze. es aiolebs mTagorian da tyiT dafarul raionebSi 

trasis saukeTeso variantis SerCevas, mniSvnelovnad mcirdeba sainJinro – 

geologiur samuSaoTa moculoba. 

miuxedavad amisa, daproeqtebisaTvis metad saWiro bevri monacemi 

SeiZleba miRebul iqnas mxolod savele saZiebo samuSaoebis Sedegad. 

amitomac es samuSaoebi rCeba proeqtis Sedgenis aucilebel etapad. 

proeqtebis damuSaveba xdeba or etapad (orstadiuri damuSaveba): teqnikuri 

proeqti, romelic dgeba winaswari sainJinro Ziebis (teqnikuri Ziebis) 

safuZvelze: muSa naxazebi, romlebic muSavdeba saboloo sainJinro Ziebis 

(agebamdeli Ziebis) safuZvelze.  

teqnikuri TvalsazrisiT SedarebiT martivi obieqtebis daproeqteba, 

romlebisTvisac farTod iyeneben tipobriv da meoradi gamoyenebis 

eqspluataciaSi gamocdil individualur proeqtebs, xorcieldeba erT 

stadiaSi, muSa da teqnikuri proeqtis erToblivi damuSavebiT aseTebia.  

saavtomobilo gzebi da asafren-dasafren zolebi, romlebsac aSeneben 

kargad Seswavlil bunebriv pirobebSi agreTve dabali kategoriis gzebis 

mokle ubnebi amitomac, sagzao – saproeqto organizaciebis muSaobis 

mTavari saxea teqnikuri proeqtebis damuSaveba gafarToebuli teqnikuri 

Ziebis safuZvelze. 

saproeqto organizaciebs saTanado kvlevebisa da Ziebis Catarebaze 

davalebani eZlevaT sakonkurso, e.w. satendero safuZvelze, regionebSi 

erovnuli ekonomikis ganviTarebis moTxovnebis mixedviT. 

am moTxovnebis mixedviT SemuSavebuli unda iyos sagzao qselis an 

aeroportebis ganviTarebis sqemebi 20 – 25 wlamde perspeqtivaSi, romlebsac 

adgenen ekonomikur ZiebaTa monacemebis safuZvelze. isini asabuTeben 

satransporto mSeneblobis dasaxuli obieqtebis aSenebis sameurneo 

saWiroebas da ekonomikur mizanSewonilobas. 

konkretuli obieqtebis teqnikuri proeqtebis damuSavebas Cveulebriv 

win uswrebs wina saproeqto stadiis samuSaoebi: teqnikur-ekonomiur 

moxsenebebs (tem), romlebSiac asabuTeben ekonomiuri da administraciuli 

raionebis saavtomobilo gzebis qselis ganviTarebisa da aerodromebis 
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ganlagebis sqemebs; teqnikur-ekonomiur dasabuTebebi (ted) calkeuli 

saavtomobilo gzebis an msxvili satransporto sainJinro nagebobebis 

mSeneblobisaTvis an rekonstruqciisaTvis. 

 

5.2. sagzao mSeneblobis teqnikur-ekonomikuri 
dasabuTeba (ted) 

 

teqnikur-ekonomikuri dasabuTeba (ted) mTavari dokumentia, romelic 

amtkicebs saavtomobilo gzebis an msxvil tvirTwarmomqmnel punqtebs 

Soris gzaTa calkeul ubnebis mSeneblobis ekonomiur mizanSewonilobas 

da teqnikur SesaZleblobas.  

(ted)-i asabuTebs dasaproeqtebel mimarTulebaze tvirTebis gadazidvisa 

da mgzavrTa gadayvanis moculobebs, saangariSo vadebSi moZraobis 

intensiobas, gzis kategorias, normativebs gegmis elementebze da grZiv 

profilze, saxavs trasebis SesaZlo variantebs da yovel maTganze mTavar 

teqnikur gadawyvetebs, awarmoebs variantebis teqnikur-ekonomiur Sedarebas. 

yvelaze optimaluri variantisaTvis saxavs mTavar saproeqto gadawyvetas 

miwis vakisze, sagzao samosze, xelovnur nagebobebze da samsaxuris 

Senobebze. erTdroulad adgens mSeneblobis umniSvnelovanes teqnikur-

ekonomiur maCveneblebs da afasebs kapitaluri dabandebis ekonomikur 

efeqturobas, aseve gansazRvravs samSeneblo samuSaoebis saxeobebs da maT 

Rirebulebas ganmsxvilebuli maCveneblebis safuZvelze. es ukanaskneli, 

metad mniSvnelovania, radganac ted-Si dadgenili saangariSo Rirebulebis 

mniSvnelovani gadameteba arasasurvelia teqnikuri proeqtis Semdgomi 

damuSavebisas. 

teqnikur-ekonomiur dasabuTebebSi unda iyos gadmocemuli samSeneblo 

samuSaoTa organizaciis sakiTxebi, Segrovili unda iyos cnobebi sagzao 

samSeneblo masalaTa karierebze, gzis asagebad gamosadegi adgilobrivi 

mrewvelobis narCenebis arsebobaze. dasaxuli unda iyos xis masaliT, 

metalisa da rkinabetonis konstruqciebiT, eleqtroenergiisa da wyliT 

mSeneblobis sawarmiT bazis organizaciis pirobebi. ted-is Sedgenis 

stadiaSi, miwis mflobelebTan mosargebleebTan da sxva dainteresebul 

organizaciebTan saxaven da aTanxmeben gzis gayvanas, rkinigzebTan, 

gazsadenebTan, eleqtrogadacemis xazTan misi kveTis adgilebs da sxva. 
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axdenen garemoze zemoqmedebis Sefasebas gzis mSeneblobisas da Semdgom, 

misi eqspluataciis procesSi.  

trasis rekomendebuli varianti unda iyos optimaluri mocemuli 

xarjebis minimumis pirobebSi, akmayofilebdes kanonmdeblobis moTxovnebs 

bunebis dacvis, mineraluri, wylisa da tyis resursebis gamoyenebis mimarT. 

gzis gayvana msxvil dasaxlebul punqtebTan axlos moiTxovs mis SeTanxmebas 

qalaqTan dagegmarebis centralur sqemasTan da unda Seesabamebodes 

qalaqis satransporto sqemis ganviTarebis gegmas. ted-ma unda daasabuTos 

gzebis mSeneblobis Tanmimdevroba da savaraudo vadebi, waradginos 

mSeneblobis organizaciis saerTo sqema, gansazRvros moTxovnileba 

samSeneblo manqanebis mTavari saxeobebis, mowyobilobebis da satransporto 

saSualebebis mimarT. 

amrigad, teqnikur-ekonomikuri dasabuTebani metad sapasuxismgeblo 

dokumentia, romelSic Rebuloben da asabuTeben sagzao mSeneblobis 

principul gadawyvetilebebs, proeqtirebis Semdgom stadiebSi mxolod 

azusteben da detalizacias ukeTeben teqnikur-ekonomiur dasabuTebebSi 

dadgenil gadawyvetilebebs. amitom ted-is Sedgena moiTxovs metad did 

yuradRebasa da gulmodginebas. mas avaleben rogorc wesi, yvelaze didi 

gamocdilebis mqone saproeqto organizaciebs. 

ted-is masalaTa moculoba da maTi struqtura ar aris mkacrad 

standartizebuli. igi damokidebulia obieqtis sirTulesa da mniSvnelobaze. 

ted-s aformeben ganmartebiTi baraTis saxiT saWiro sqemebis, ruqebis, 

naxazebisa da cxrilebis darTviT. kargad SemuSavebuli ted-is 

damaxasiaTebelia masSi moyvanil mosazrebaTa lakonuroba da damajerebloba. 

mravalkilometriani didi ekonomikuri mniSvnelobis gzis aSenebis 

teqnikur-ekonomikuri dasabuTebis Sedgenas sWirdeba aranakleb erTi weli. 

mizanSewonilia igi iyos damTavrebuli ramdenime TviT adre teqnikur 

proeqtze muSaobis dawyebamde an 1-2 wliT adre savaraudo mSeneblobis 

dawyebamde. ted-is SemuSaveba xdeba brigadis mier proeqtis mTavari 

inJinrisa da mTavari ekonomistis meTaurobiT. 

samwuxarod saqarTveloSi XXI s-is sawyisi wlebidan damkvidrda 

mniSvnelovani aeroportebis da avtosagzao infrastruqturuli proeqtebis 

SemuSavebis praqtika Zalzed mokle vadaSi, ekonomikurad saTanadod 

dasabuTebuli teqnikuri gadawyvetilebebis gareSe. es ZiriTadad qveynis 
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Sida ekonomikuri sakiTxebis mogvarebaSi ucxoeli investorebis aqtiuri 

Carevis Sedegia rac dauSvebelia. maTi uflebebi unda vrceldebodes 

mxolod investirebuli Tanxebis miznobrivi gamoyenebis kontrolze.  

  

5.3. moTxovnebi teqnikuri proeqtis mimarT 
 

teqnikuri proeqti, romlis damuSaveba xdeba winaswari sainJinro 

Ziebis masalaTa safuZvelze, unda amomwuravad amtkicebdes gzis agebis 

teqnikur SesaZleblobebs ted-Si dasaxuli mimarTulebis mixedviT. man 

unda gansazRvros obieqtis zusti mdebareoba adgilze da miiRos 

gadawyvetileba misi yvela elementis konstruqciis daniSnulebaze maTi 

zomebis dasabuTebiT, samSeneblo samuSaoebis moculobebis gansazRvriTa 

da maTi Sesrulebis Rirebulebis SefasebiT. teqnikur proeqtSi sabolood 

adgenen ZiriTadi masalebiT, eleqtroenergiaTa da wyliT mSeneblobis 

uzrunvelyofis wyaroebs. niSnaven calkeuli ubnebis mSeneblobis damTavrebis 

vadebs da gansazRvraven sagzao mSeneblobis savaraudo saxarjTaRricxvo 

Rirebulebas misi Sesrulebis calkeuli etapebis mixedviT. yvela es 

sakiTxi unda iyos damuSavebuli sakmaod detalurad, vinaidan mSeneblobis 

finansireba da samSeneblo organizaciebis saxarjTaRricxvo gaangariSebani 

xorcieldeba teqnikuri proeqtis monacemebis mixedviT. 

teqnikur proeqtSi Semavali gadawyvetani adgilze trasis gayvanaze, 

miwis vakisis konstruqciaze, wylis acilebis uzrunvelyofaze miiReba 

savele-saZiebo samuSaoebis Sesrulebis procesSi, magram ar gamoricxavs 

damuSavebis kameralur stadiaSi teqnikuri proeqtSi Sesworebis Setanas, 

rodesac damproeqtebels SeuZlia Caataros Segrovili masalis 

kompleqsuri analizi. 

teqnikur proeqtSi SesaZlebelia farTod iyos gamoyenebuli 

tipobrivi saproeqto gadawyvetani da arsebuli gzebis da aerodromebis 

individualuri proeqtebi, romlebmac gaamarTles eqspluataciis procesSi, 

amasTan, Tu gaviTvaliswinebT sagzao mSeneblobis teqnikurad swraf 

ganviTarebas, saWiroa saproeqto organizaciebis mier tipobriv proeqtebSi 

cvlilebebis Setana axali masalebis gamoyenebasTan da mSeneblobis 

progresuli meTodebisa da gaumjobesebuli konstruqciuli gadawyvetebis 

danergvasTan dakavSirebiT. 
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teqnikurma proeqtma unda gaiTvaliswinos samSeneblo organizaciebis 

realuri SesaZleblobani, mowyobilobebis arsebobisa da masalebis 

uzrunvelyofis mxriv, amave dros saproeqto gadawyvetani xels unda 

uwyobdes muSaobis organizaciis mowinave meTodebis, kompleqsuri 

meqanizaciis da mSeneblobis Tanamedrove teqnologiebis gamoyenebas. 

gzisa da aerodromis daproeqteba SemoqmedebiTi procesia. misi mizani 

sahaero da saavtomobilo transportisaTvis optimaluri pirobebis Seqmna 

da mgzavrTa usafrTxo da moxerxebuli gadayvanis uzrunvelyofa. gzis 

nebismieri ubnis daproeqtebisas saWiroa warmovidginoT Cveni Tavi am gzaze 

mimavali mZRolis adgilze da SevafasoT moZraobis pirobebi, miT umetes, 

rom Tanamedrove egm programebi saSualebas iZlevian SevafasoT 

daproeqtebuli monakveTi mZRolis mier gzis mxedvelobiTi aRqmis mixedviT.  

saavtomobilo gzebis teqnikuri proeqtis Sedgenisas sruldeba 

Semdegi samuSaoebi: trasis gegmebis gaformeba Ziebis dros dasaxuli 

variantebis mixedviT;  

arkveven im adgilebs, romlebsac saproeqtebis dros SeiZleba 

dafiqsirdes Semdgomi dazustebani; 

atareben saWiro hidravlikur gaangariSebebs, arCeven da adgilobriv 

pirobebs ukavSireben xelovnur nagebobaTa tipiur proeqtebs, adgenen 

wyalsarin, sadrenaJo, napirsamagr da maregulirebel nagebobaTa proeqtebs. 

grZiv profilze avleben saboloo saproeqto xazs geologiuri da 

hidravlikuri pirobebis, moZraobis usafrTxoebis moTxovnebis 

gaTvaliswinebiT. gzebisaTvis, romlebic gahyavT cicabo ferdobebze, 

pouloben trasis racionalur mdebareobas gegmasa da grZiv profilSi, 

Ziebis procesSi geodezistebis mier gadaRebuli detaluri gegmebis 

gamoyenebiT. angariSoben miwis vakisis mdgradobas, amuSaveben mis 

konstruqcias ferdobebze, mewyerian, zvavsaSiS, Waobian da sxva ubnebSi, 

romlebic saWiroeben individualur daproeqtebas. 

tipobrivi proeqtebis albomebisa da damatebiTi gaangariSebebis 

safuZvelze amuSaveben sagzao samoselis konstruqciaTa variantebs, 

romlebic mobmulia gzis konkretul ubnebTan;  

amuSaveben sagzao da avtosatransporto samsaxuris Senobebisa da 

moZraobis momsaxurebisaTvis nagebobebis gzaze ganlagebis sqemebs. 
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adgenen saSen masalaTa miRebis wyaroebs, azusteben monacemebs maT 

raodenobaze, adgenen karierebis damuSavebis sqemebs. 

saxaven RonisZiebebs im miwebis rekultivaciisaTvis, romlebic 

droebiT gamoiyeneba karierebis, rezervebis, droebiTi Senobebisa da 

nagebobebis ganlagebisaTvis, raTa mSeneblobis damTavrebis Semdeg 

daubrunon maT soflis meurneobisaTvis gamosadegi saxe. 

saxaven RonisZiebebs gzis SenaxvisaTvis zamTris pirobebSi; 

lipyinulianobis sawinaaRmdego masalaTa bazebis ganlagebas; Tovldamcavi 

nargavebis mowyobas; farebis dayenebas da a.S.  

adgenen sagzao-samSeneblo qvedenayofebis ganlagebis sqemebs, 

awarmoeben gaangariSebebs masalebis, xelsawyoebis, sagzao-samSeneblo 

manqanebisa da SromiTi resursebis moTxovnilebeze. ageben samuSaoTa 

Sesrulebis xazovan kalendarul grafiks, aanalizeben saproeqto 

gadawyvetebs ZviradRirebuli da importuli masalebis momWirneobiTi 

xarjvis TvalsazrisiT. 

teqnikuri proeqtis mTavar nawils Seadgens krebsiTi xarjTaRricxva, 

mSeneblobis dagegmvisa da samSeneblo organizaciebsa da SemkveTebs Soris 

angariSworebis mTavari dokumenti. 

teqnikur proeqtSi moyvanili masalebi unda iZleodes samuSaoTa 

moculobisa da gzis mTavari konstruqciuli elementebis sakmaod zust 

daxasiaTebas umniSvnelo da araprincipuli sakiTxebis gamotovebiT. 

yvela saproeqto gadawyveta, romelic xdeba sxva organizaciebis 

interesebs unda iyos maTTan SeTanxmebuli. 

am SeTanxmebas awarmoeben Ziebis dawyebamde, mosamzadebel periodSi, 

maTi Catarebis dros da aseve teqnikuri proeqtis damuSavebis periodSi. 

saWiro SeTanxmebaTa sia metad didia, ted-Si dasabuTebuli mTavari 

da sakonkurencio variantebis mimarTulebis SeTanxmeba xdeba adgilobriv 

xelisuflebasTan, yvela iuridiul da kerZo pirTan vis mflobelobaSi an 

zedamxedvelobis qveSaa ganTvisebis zoliT dakavebuli teritoria. 

rkinigzebis, wylis mimosvlis gzebis, eleqtrogadacemis xazisa da 

sxva sahaero, miwiszeda da miwisqveSa komunikaciebis gadakveTis adgilebs. 

Sesabamisad uTanxmeben saavtomobilo gzebisa da rkinigzis sammarTveloebs, 

yvela sxva saxis transportis organoebsa da Sesabamisi xazebis mflobelebs. 
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SeTanxmebas saWiroeben ara marto mudmivi sagzao obieqtebi, aramed 

droebiTi nagebobebis ganlagebac – gadmosatvirTi baqnebi, sagzao 

samSeneblo masalaTa sawyobebi, asfaltbetonis qarxnebi da aseve, 

adgilobriv saSen masalaTa qviSis, xreSis damuSavebis karierebi. 

moZraobis usafrTxoebisa da misi organizaciis uzrunvelyofis 

mizniT yvela saproeqto gadawyveta usaTuod unda iyos SeTanxmebuli 

Sinagan saqmeTa saministros Sesabamis uwyebasTan. 

romelime organizaciis mier principul gadawyvetaze uaris Tqmis 

SemTxvevaSi aucilebelia sakamaTo sakiTxis zemdgom organizaciebSi 

gadacema da Tu saWiro gaxda proeqtis xelmeored Sedgena  

 
5.4. teqnikuri proeqtis Sedgeniloba da gaformeba 

 

saavtomobilo gzebis teqnikuri proeqti Sedgeba rigi dokumentebisagan, 

romlebsac warmoadgenen gansaxilvelad dasamtkicebel instanciaSi da 

damxmare masalebisagan, romlebic gadaecema saproeqto organizaciaTa 

arqivs Sesanaxad da SemdgomSi, nawilobriv gamoiyeneba muSa daproeqtebis 

dros. damxmare masalebi Sedgeba savele samuSaoebis Sesrulebis pirveladi 

dokumentebisagan, daproeqtebaze da SeTanxmebebze davalebaTa dednebisagan, 

samuSaoTa moculobis gamoTvlebis uwyisebisagan, nagebobaTa teqnikur- 

ekonomiuri, hidravlikuri da statikuri gaangariSebebisagan. teqnikuri 

proeqtis dokumentebis aseT dayofas or jgufad mizanSewonilia proeqtis 

mosaxerxebeli gamoyenebis TvalsazrisiT raTa igi ar gadatvirTos 

dokumentebiT, romlebic ar saWiroebs ganxilvas, damtkicebasa da Semdgom 

gamoyenebas mSeneblobaSi. 

sxvadasxva saproeqto organizaciebSi proeqtis erTsaxovnebisaTvis 

mizanSewonilia maTi gaformeba teqnikuri proeqtis etalonis mixedviT. 

romelic SemuSavebulia an rekomendebulia sagzao departamentis an misi 

analogiuri organizaciis mier. teqnikuri proeqtis dedanTan erTad 

aucilebelia misi eleqtronuli versiis warmodgena. yvela masalis 

kopireba (piris gadaReba) xdeba samravlebeli aparatis saSualebiT, ris 

Semdeg maT gamoscemen calkeul tomebad, 5–6 egzemplarad. naxazebs 

proeqtebSi aformeben nimuSebis mixedviT, romlebic darTulia „proeqtis 

etalonTan“. isini unda iyos jeradi furclis standartuli A4 zomis 

mimarT; didi zomis naxazebs kecaven standartuli formatebis saxiT. 
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yvela dokumenti unda iyos xelmowerili saproeqto organizaciisa 

da saproeqto samuSaoebis Semsruleblebis da xelmZRvanelebis mier.  

proeqtis masalebis dayofa warmoebs tomebis mixedviT Semdegnairad: 

I – saerTo nawili 

1.1. saerTo ganmartebiTi baraTi, romelic Seicavs  trasebis sqematur 

gegmebsa da sainJinro geologiur rukas. 

1.2. trasis gegma grZivi da ganivi profilebi. 

2 samSeneblo nawili. 

2.1. mSeneblobis momzadeba. miwis vakisi da gzis samosi. 

2.2. xelovnuri nagebobani. 

2.3. saavtomobilo gzebTan da rkinigzasTan gadakveTebi. gzis mowyoba 

da gaformeba (avtobusis gaCerebebi, dasvenebis baqnebi, gadasasvlelebi, 

qveiTa gadasasvlelebi, trotuarebi da velogzebi) moZraobis organizacia 

(sagzao niSnebis dislokacia vertikaluri da horizontaluri moniSvnis 

sqemebi, Roburebis da regulirebis teqnikuri saSualebebis ganlageba da 

maTi muSaobis reJimebi) moZraobis usafrTxoeba. (moZraobis usafrTxoebis 

Sefaseba avariulobis da usafrTxoebis koeficientebis meTodebiT, 

samuxruWe manZilTa epiuris meTodiT). 

2.4. sagzao avtosatransporto samsaxuris SemTxvevebi da nagebobebi. 

2.5. misasvleli saavtomobilo gzebi. 

2.6. masalebi miwebis gamoyofaze, miwebis rekultivaciis proeqti. 

nawili 3 – 3.1. saSeni masalebi. 

nawili 4 – 4.1. mSeneblobis organizacia. 

nawili 5 – mSeneblobis saxarjTaRricxvo Rirebuleba. 

5.1. krebsiTi xarjTaRricxva. 

5.2. xarjTaRricxvebi calkeul obieqtebze. 

yoveli tomi Seicavs sagzao nagebobaTa miRebuli konstruqciebis 

naxazebs da Sesasrulebel samuSaoTa moculobebis uwyisebs. 

eqspertizisa da damamtkicebeli instanciis gadawyvetilebiT proeqtSi 

Setanili yvela cvlileba da damateba erTiandeba calke damatebiT tomSi. 

proeqtis mTavari naxazebis gaformebisas icaven Semdeg moTxovnebs. 

trasis gegmas 1:10 000 masStabSi gamoxazaven piketaJis monacemebis mixedviT 

arsebuli satelituri suraTebisa da topografiuli rukebis gaTvaliswinebiT 

1:10000 – 1:25000, masze trasebis yvela variantis kolometraJis, sagzao 
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samSeneblo masalebis sabadoebis, mSeneblobis dasagegmi bazis dadgeniT. 

situacias azusteben ZiebaTa Sedegebis mixedviT (nax. 11.1). mTagorian 

adgilebSi gzebisaTvis trasis gegmis masStabi mizanSewonilia gadiddes 

1:5000 – 1:10000-mde. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 5.1 

 

satelituri gamosaxulebebis gamoyenebis SemTxvevaSi trasis gegmis 

magivrad adgenen foto sqemas masStabSi 1:50000 – 1:25000. 

warwerebs, romlebic ekuTvnis trasas, aTavseben mis paralelurad, 

xolo warwerebs, romlebic ekuTvnis situacias, horizontalurad. moxvevis 

kuTxeebis didi raodenobis dros, monacemebi maTi elementebis Sesaxeb 

SeaqvT cxrilSi. 

miwaze kerZo sakuTrebis aRdgenis Semdeg mkacr moTxovnebs uyeneben 

miwebis gamoyofis dasabuTebas. amitom didi mniSvneloba eniWeba 

dakavebuli miwebis grafiks (nax. 5.2). masze miTiTebulia miwis vakisi da 

xelovnur nagebobaTa sazRvrebi, romlebic asabuTeben gamoyofis zolis 

saWiro siganes. gansakuTrebiT gamoxatulia is teritoriebi, romlebic 

droebiT arian gankuTvnili samSeneblo ubnebisaTvis, droebiTi gzebisaTvis 

da aseve gruntis rezervebisaTvis yrilebis asagebad. miwis vakisis grZivi 

profilebis naxazebi mocmulia samSeneblo obieqtebisaTvis rogorc 

tipiuri, ise calkeuli ubnebisaTvis individualurad damuSavebuli saxiT. 
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nax. 5.2 
 

calkeuli rTuli adgilebisaTvis, samSeneblo moednebisaTvis da 

saSen masalaTa karierebisaTvis adgenen gegmebs 1:500 – 1:2000 masStabSi 0,25-

dan 1 m-mde horizontaluri kveTiT.  

proeqtis mniSvnelovani elementia samSeneblo samuSaoTa kalendaruli 

grafiki (nax. 5.3), romelic unda iTvaliswinebdes axali teqnikis danergvas, 

Sromis mowinave meTodebis gamoyenebas, sawarmo procesebis kompleqsur 

meqanizacias. amasTan erTad, samuSaoTa organizaciis proeqtma mxedvelobaSi 

unda iqonios samSeneblo organizaciebis warmoebiTi SesaZleblobani, 

mSeneblobis raionis klimaturi pirobebi, saSen masalaTa Setanis pirobebi, 

energomomarageba da sxva. 

samSeneblo samuSaoebis kalendarul grafiks amuSaveben samuSaoTa 

moculobisa da saSen masalaTa moTxovnebis krebiTi uwyisis safuZvelze, 

meqanizaciis saSualebaTa da samuSao ZaliT mSeneblobis uzrunvelyofis 

wyaroebis monacemebis mixedviT.  

sagzao - samSeneblo samuSaoebis organizaciis sakiTxebi detalurad 

Seiswavleba kursSi „saavtomobilo gzebis mSenebloba“ da sagzao 

mSeneblobis organizacia da teqnologia. 
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nax. 5.3. 

x
az
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en
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u
l
i
 
g
r
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i
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s
ag

z
ao

 s
am
o
s
i
s
 

mo
w
yo

b
, 
m3
 

dekemberi 

noemberi 

oqtomberi 

seqtemberi 

agvisto 

ivlisi 

ivnisi 

maisi 

aprili 

marti 

Tebervali 

ianvari 
dekemberi 

noemberi 

oqtomberi 

seqtemberi 

agvisto 

ivlisi 

ivnisi 

maisi 

aprili 

marti 

Tebervali 

ianvari 

20
09
 
w
. 

20
08
 
w
. 

ZiriTadi trasa 

mSeneblobis organizaciis 
sqematuri gen. gegma 

173300 m2 (11500 grZ.m) 

112900 m2 (16500 grZ.m) 

20200 m2 (3400 grZ.m) 

6000 m2 (1000 grZ.m) 

20800 m2 (1400 grZ.m) 

kvanZebis gaxsna 

gzebis kveTa 

ssu-Tan misasvleli 

arsebul xidTan misasvlelebis 
rekonstruqciis ubani 

ZiriTadi trasa 

kvanZebis gaxsna 

gzebis kveTa 

ssu-Tan misasv- 
leli 

xidTan misasv. 
rekonstruq. ubani 

mi
w
i
s
 
va
ki
s
i
s
 

mo
w
yo

b
, 
aT

as
i
 m

3  

arakldovani 
grunti 

arakld. grunti 

arakldovani 
grunti 

arakldovani 
grunti 
kldovani 
grunti 

kldov. grunti 

xelovnuri 
nagebobis 
mSenebloba 

xidebi da gzis ga-
damkveTi 

mcire xelovnuri nage-
bobebi, c/grZ.m 

sagzao da avtosatransporto samsa-
xurebis kompleqsebi 

38/133,8 65,5 112,6 94,3 58,9/3,6 74,3 69,5 

62,3 89,7 60,7 

milebi d _1,25_53/2076; milebi d _1,25_10/362 

milebi d _1,52,0 _ 3/16  

i=77,8; i=71,5;i=11,8;i=66,4; i=66,4;i=66,4; 
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nax. 5.3. gagrZeleba. mSeneblobis xazovan kalendaruli grafiki 
1 – samosis mowyoba; 2 – safuZvlis mowyoba; 3 – vakisis ageba; 4 – milebis 

ageba; 5 – xidebis ageba; 6 – gzagamtarebis ageba; 7 – ssu-s kompleqsis 
mSenebloba; 8 – ssu-s kompleqsi; miwis samuSaoTa moculobaSi  
mricxvelSi – yrilebis moculobaa, Wrilebis – mniSvnelSi 

173300 

112900 

20200 

6000 

20800 

pirobiTi aRniSvnebi 

_1 _5 

_2 _6 

_3 _7 

_4 _8 

rgoli 1 

rgoli 2 

4 eqsk. 

4 eqsk. 

rgoli 3, 9 eqsk. 

rgoli 4, 3 eqsk. 

1026,4 

sul 

1115,6 

269,4 

59,1 

304,8 

i=73,2; i=68,4; i=13,0; i=14,2;  i=11,8; i=11,8;  
i=38,3; i=71,8 

54,1 66,4/2,9 76,6/3,3 77,8 93,2 

242,6/11,6 90,2/3,1 

133,7 278,4/5,2 

55,3 

59,1 

242,12,4 

arsebul xid-
Tan misasv-
lelebis re-
konstruqciis 
 ubani 

Rarebi r/b xv. 0,81,0_8/266; akvaduki d _0,7_1/60 

liTonis diukeri d _1,02 _ 3/165  
milebi 68 c.; akveduki – 1 c. 
Rarebi 8 c., diukeri – 1 c.  

xidebi _ 7 c.;  
gza gamtarebi _ 7 c.  

ssu-s kompleqsi – 1 c. 
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5.5. samuSao naxazebi 

 
teqnikuri proeqtis damuSavebis dros xdeba gzis konstruqciis yvela 

sakiTxis principuli gadawyveta satelituri suraTebis damuSavebis an 

adgilze Ziebis dros dasaxuli variantebidan yvelaze optimaluris 

SerCeva. adgilmdebareobis rTul pirobebSi detaluri gamokvlevebis 

miuxedavad, mTel rig sakiTxebs dazusteba sWirdeba. amas axorcieleben 

damatebiTi sainJinro Ziebebis bazaze. maT ricxvSi Sedis detaluri 

sainJinro-geologiuri gamokvlevebi, romlebic saWiroa xelovnuri 

nagebobis tipiuri proeqtebis mibmisaTvis da miwis vakisi daproeqtebisaTvis 

araxelsayrel grunto-geologiur pirobebSi.  

muSa naxazebs adgenen adgilze dakvaluli trasis mixedviT. amitom 

winasamSeneblo Ziebebs, romlebic win uswrebs muSa naxazebis damuSavebas, 

iwyeben trasis aRdgeniT an misi gamotaniT adgilze, im ubnebze sadac misi 

daproeqteba warmoebda satelituri suraTebis masalebis mixedviT. am 

samuSaoTa Sesruleba aucilebelia. adgilobrivi probebis detaluri 

Seswavlis safuZvelze unda gamoyenebul iqnas gzis profilisa da gegmis 

gaumjobesebis yvela SesaZlebloba, mcire ubnebze xelmeored trasirebiT, 

gzis sivrculi simdovris gaumjobesebiT gegmaSi da profilSi mrudebis 

radiusebis gadidebiT, grZivi qanobebis SemcirebiT, landSaftTan gzis 

ufro kargi SexamebiT da araxelsayreli grunti - geologiuri adgilebis 

gverdis avliT.  

muSa naxazebis damuSavebis stadiaSi awarmoeben klotoiduri an 

splain funqciebiT gayvanili trasis elementebis saboloo SeTanxmebas 

koordinatebis gansazRvriT saTanado kompiuteruli programebis 

gamoyenebiT. trasis adgilze dakvalvisa da maTi adgilobriv sagnebTan 

mibmis mizniT. 

trasis dazustebis Semdeg aucilebeli xdeba moxvevis kuTxeebis, 

wrfeebisa da mrudebis uwyisebis gadamuSaveba, trasis da saproeqto 

kilometraJis damagreba. saproeqto xazis Sesworebani iwvevs miwis 

samuSaoTa moculobebis Secvlas. saWiro xdeba dakavebuli miwebis 

uwyisebSi Sesworebebis Setana. muSa naxazebis Sedgenis dros sabolood 

aformeben gzispira zols, romelic Seicavs mSeneblobis periodSi 

droebiT dakavebul teritorias agreTve maRali yrilebisaTvis, Rrma 
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WrilebisaTvis, gadakveTebisa da xelovnuri nagebobebisaTvis, 

avtosatransporto samsaxuris saWiro SenobebisaTvis farTobs. 

muSa naxazebis Sedgenis dros azusteben sawyis monacemebs xelovnur 

nagebobaTa hidravliuri gaangariSebisaTvis. saWiroebis SemTxvevaSi maT 

xvretebs axlad angariSoben. muSa naxazebs amuSaveben principul saproeqto 

gadawyvetebis safuZvelze, romelic miRebulia damtkicebul teqnikur 

proeqtSi. maT azusteben adgilobrivi pirobebis Rrma Seswavlis 

safuZvelze saboloo winasamSeneblo Ziebis dros.  

muSa naxazebis mixedviT axorcieleben yvela samSeneblo samontaJo 

samuSaos da amitom maTSi unda iyos damuSavebuli Sesabamisi nagebobebisa 

da maTi nawilebis konstruqciebis yvela detali. nagebobaTa muSaobis 

saimedobisaTvis, muSa naxazebis damuSavebas win unda uswrebdes saSeneblo 

adgilisa da sainJinro-geologiuri pirobebis detaluri gamokvleva. 

muSa naxazebis Sedgenisas saproeqto organizacia unda iswrafvodes 

nagebobaTa muSaobis simtkicisa da saimedobis amaRlebisaken maTi 

gaZvirebisa da kapitalurobis Semcirebis gareSe. muSa naxazebi ar unda 

amcirebdes nagebobaTa teqnikur kategoriasa da kapitalurobas teqnikur 

proeqtSi miRebul normebTan SedarebiT. muSa naxazebs amtkiceben 

organizacia – damkveTis xelmZRvanelebi.  

kargad Seswavlil raionebSi martivi bunebrivi pirobebiT, sadac ukve 

dagrovilia gzebis mSeneblobisa da eqspluataciis gamocdileba iZleva 

tipiuri proeqtebis gamoyenebis farTo saSualebas. aseT pirobebSi 

saavtomobilo gzebis daproeqteba mizanSewonilia Catardes erT stadiaSi 

teqnikur-muSa proeqtebis damuSavebiT anu teqnikuri proeqtis SedgeniT, 

romelic uzrunvelyofilia samuSao naxazebiT. 

 

5.6. saproeqto gadawyvetilebaTa saimedoobis  
uzrunvelyofa 

 

saproeqto gadawyvetaTa kompleqsma unda uzrunvelyos gzis rogorc 

sainJinro nagebobis normaluri muSaoba, mocemuli saangariSo vadis 

ganmavlobaSi. gzis unars SeinarCunebs saeqspluatacio maxasiaTeblebi 

saproeqto gadawyvetis mixedviT gaTvaliswinebul muSaobis pirobebSi, 

ewodeba misi saimedooba. 
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gzis yvela elementis zomebis daniSvnisas damproeqtebelma unda 

gaiTvaliswinos garemoebebi, romlebic arTuleben mis mier Cafiqrebuli 

nagebobebis muSaobas. magaliTad, eqspluataciis procesSi SeiZleba 

Seicvalos miwis vakisze da xidebze gare datvirTvis zemoqmedebis xasiaTi, 

vinaidan SesaZlebelia, SemTxveviTi SedarebiT ufro mZime avtomobilebis 

gavla, moZraobis Semadgenlobis Secvla, samosze dinamikuri zemoqmedebis 

gazrda safaris uswormasworobisa da deformaciis gamo. 

gzis muSaobaze moqmedi bunebrivi faqtorebi (temperatura, naleqebi, 

wyalmovardna, gruntis wylebis donis meryeoba) zogjer Rebuloben 

mniSvneblobebs, romlebic Seesatyviseba ganmeorebadobis ufro iSviaT 

sixSires, vidre miRebulia gaangariSebisas. 

gzis agebisas gardauvalia gadaxrebi konstruqciebis saproeqto 

zomebidan, samSeneblo samuSaoebis miRebis teqnikuri wesebis mier 

daSvebul farglebSi. gzis samsaxuris procesSi bevri masala Zveldeba da 

cvdeba, rac aqveiTebs sagzao samosis simtkices. RorRi sagzao samoseli 

konstruqciul SreebSi mrgvaldeba da imsxvreva avtomobilebisagan, samosis 

mravalgzisi drekadi CaRunvebis Sedegad. sadrenaJo da yinvadamcavi 

Sreebis qviSebi TandaTan ilameba. organuli Semkvreli masalebi xdeba 

myife da kargavs Tavis Semkvrel Tvisebas.  

yvela am process aqvs albaTuri xasiaTi. daproeqtebisas mas 

iTvaliswineben muSaobis ganusazRvrelobisa da datvirTvebis dinamikurobis 

koeficientebis SetaniT. magra am SemTxvevaSi ganixilaven gzis calkeul 

elementebs da ara gzis muSaobis kompleqsur pirobebs. gaTvaliswinebuli 

faqtorebidan TiToeuls ar aqvs zustad gansazRvruli mniSvneloba, mis 

sidides Rebuloben gaangariSebis dros uzrunvelyofis xarisxiT, romelic 

sakmaod maRalia, magram mainc naklebia 100%, vinaidan yvela, ukiduresad 

iSviaT zemoqmedebebis TanxvdenaTa aRricxva gamoiwvevda gacilebiT 

mZlavri konstruqciebis ganxorcielebis aucileblobas, SedarebiT imasTan, 

romlebic amJamad warmatebiT gamoiyeneba eqspluataciaSi da gaaZvirebda 

mSeneblobas. 

gzaze sxvadasxva sididis datvirTvebisa da bunebrivi faqtorebis 

zemoqmedebis sixSiris Secvla eqvemdebareba statistikuri ganawilebis 

sxvadasxva kanonebs. ase magaliTad, miwis vakisis simtkicis meryeoba gzis 
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sigrZeze, yvelaze kargad aris aRwerili  _ ganawilebiT, mZime datvirTvebis 

gamoCenis albaToba _  ganawilebiT, safarze uswormasworobaTa warmoSoba 

– normaluri ganawilebiT da ase Semdeg. 

yvela faqtoris Sejamebuli zemoqmedeba gzaze mravalfaqtoriani 

albaTuri procesia da gzis saimedobis xarisxi misi samsaxuris periodSi 

mudam ganicdis cvlilebas. 

zemoqmedi faqtorebis maqsimaluri mniSvnelobebis araxelsayreli 

Sexamebisas, SesaZlebelia gzis normaluri funqcionirebis darRveva - misi 

mtyuneba, anu moSla sistemisa, romelic uzrunvelyofs saavtomobilo 

gadazidvebs. mtyunebaTa seriozuloba da safrTxis xarisxi SeiZleba iyos 

sxvadasxva da icvlebodes imis gamo, rom avtomobils ar SeuZlia imoZraos 

saangariSo siCqariT. moZraobis intensiurobis moulodneli gazrdisas, 

safaris sisworis dakargvisas naburcebis gamo an moZraobis srul 

Sewyvetamde zemZime datvirTvisagan sagzao samosis dangrevis gamo. 

aseT mtyunebaTa arsebobis garantireba SeuZlebelia da amitom gzis 

daproeqtebis dros saWiroa mudam vecadoT vipovoT gadawyveta, romlebic 

akmayofilebs jamuri dayvanili danaxarjebis minimums gzis samsaxuri 

saangariSo periodSi mocemuli gamosaxulebis umciresi mniSvnelobis 

miRweviT 





m

i
i CCnCCCC

1

)( e.e.tr.rem.ssSmSj.d.x. ,                   (5.1) 

sadac mSC gzis mSeneblobis Rirebulebaa ssSC sagzao satransporto 

SemTxvevebiT gamowveuli danakargebi, rem.C gzis elementis remontis saSualo 

Rirebuleba dazianebis Semdeg, gamowveuli gaangariSebebisas ama Tu im 

gauTvaliswinebeli faqtoris zemoqmedebiT, m _ gzis elementebis ricxvia, 

romelTa dazianeba iwvevs moZraobis Seferxebas, in SesaZlebel mtyunebaTa 

ricxvia saangariSo periodis ganmavlobaSi, tr.C avtosatransporto 

sawarmoebebis danaxarjebia gadazidvebze, e.e.C erovnuli ekonomikis 

arapirdapiri danakargebia gzaze moZraobis SesaZlebeli Sewyvetisa da 

pirobebis gauaresebis gamo. damaxasiaTebelia, rom gamosaxulebis marjvena 

nawilSi Semavali TiToeuli wveris sidide (5.1) damokidebulia gzaze 

satransporto nakadis moZraobis uzrunvelmyofel siCqareze. magram am 



 107

gamosaxulebaTa bevri funqcionaluri damokidebulebani dasazustebelia. 

aseve dasazustebelia erovnuli ekonomikis arapirdapiri danakargebis 

Sefasebis meTodika, miuxedavad maTi maqsimaluri sididisa. ufro 

detaluradaa gamokvleuli sagzao samosis saimedobis uzrunvelyofis 

sakiTxi. 

bevr SemTxvevaSi damproeqtebels aqvs saSualeba Secvalos nagebobaTa 

zomebi farTo farglebSi. magaliTad, miiRos ra yrilis minimaluri 

amaRlebis niSnuls araxelsayreli hidrologiuri pirobebisaTvis da 

angariSobs ra sagzao samoss gruntis drekadobis modulis Semcirebul 

sidideze igi formalurad icavs normativebs moTxovnebs, magram es qmnis 

gzis safaris sisworis dakargvis safrTxes wlis araxelsayrel periodSi 

zedmeti tenianobis an naburcebis warmoSobis dros.  

amJamad damuSavebulia kompiuterebisaTvis kompleqsuri programebis 

sistemebi, romlebic uzrunvelyofen (5.1) gantolebis amoxsnas 

damproeqteblis amocanaa: orientireba aRniSnuli damokidebulebis ideis 

dakmayofilebaze; swrafva miRebuli gadawyvetilebis harmoniulobisaken; 

calkeul elementTa SesaZlo gauaresebis acileba sxva elementebis 

moCvenebiTi ekonomiis xarjze. 

 

5.7. kompiuteruli teqnikisa da programuli uzrunvelyofis 
gamoyeneba saavtomobilo gzebisa da aerodromebis 

daproeqtebis dros 
 

saavtomobilo gzebis da aerodromebis daproeqteba variantuli 

procesia. TiToeuli samuSaos Sesrulebisas, damproeqtebeli winaswar 

adgens ramdenime SesaZlo variantis naxazs. adre igi gonebaSi an qaRaldze 

axdenda ramdenime SesaZlo gadawyvetis Sedarebas. ramdenadac ufro 

gamocdili iyo damproeqtebeli, miT ufro advili iyo misTvis optimaluri 

gadawyvetis povna da miT ufro maRali iyo misi miRebis SesaZlebloba. 

magram umravles SemTxvevaSi, SedarebisaTvis saWiro gaangariSebani Zalian 

Sromatevadi iyo, gaangariSebis ramdenime variantis Sedegebis Sedarebac ki 

ar iZleoda saukeTeso pasuxis miRebis garantias. saWiro iyo damxmare 

personali da didi dro. damaxasiaTebel magaliTia ferdoebis mdgradobis 

koeficientis gansazRvra cilindruli zedapiris meTodis gamoyenebiT, 

rodesac srialis simrudis centrebisa da maTi radiusebis ganlagebis 
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mravalricxovani SesaZlo variantebi arsebobs da kompiuteruli 

programebis gamoyenebis gareSe ar SeiZleba viyoT darwmunebuli, rom 

mdgradobis koeficientebis napovni mniSvneloba namdvilad saukeTesoa. 

sainJinro nagebobaTa gaangariSeba zusti meTodebiT xSirad Zalian 

rTulia. bevri procesi, romelic gzis daproeqtebis dros ganixileba 

gamartivebulia, magaliTad Tbogadacema mravalSrian sagzao samoselSi da 

miwis vakisze, avtomobilis an TviTmfrinavis moZraoba araswor safarze. 

sinamdvileSi eseni gamoixateba diferenciuli gantolebebiT, romlebic ar 

amoixsneba saerTo wesiT, magram advilad amoixsneba kompiuterebiT safinalo 

programaTa gamoyenebiT. rTul gaangariSebaTa garda, saavtomobilo gzebis da 

aerodromebis proeqtebis damuSavebis dros sruldeba erTnairi, tipiuri 

gamoTvliTi samuSaoebis didi ricxvi. mag. miwis vakisis moculobaTa, 

kalapotebisa da ferdoebis gamagrebis farTobis gansazRvra da ase Semdeg. 

yvela es gaangariSeba metad Sromatevadia, mogiTxovs did dros da 

naklebad kvalificiuri personalis did raodenobas. adre Secdomebisagan 

Tavis dazRvevis mizniT maT asrulebdnen faqtiurad orjer, avalebdnen ra 

TiToeuli Sesrulebuli gaangariSebis Semowmebas sxva TanamSromels. 

amJamad saavtomobilo gzebis da aerodromebis daproeqtebis yvela es 

Taviseburi problema warmatebiTaa gadaWrili kompiuteruli programebis 

farTo gamoyenebiT.  

sabazro ekonomikaze gadasvlamde saTavo saproeqto organizaciaTa 

mier damuSavebuli iyo programebi, romelTagan TiToeuls dasWirda 

maRalkvalificiur specialistTa  mniSvnelovani Sromis daxarjva. am 

programebs iyenebdnen mcire saproeqto organizaciebic, romlebic 

gamoTvliT centrebSi ijariT iReben samanqano dros. sabazro ekonomikaze 

gadasvlis Semdeg xelmisawvdomi gaxda maRalmwarmoebluri kompiuteruli 

teqnika da programuli uzrunvelyofis saerTaSoriso bazari sadac 

SesaZlebelia saukeTeso Tanamedrove programebis Sesyidva da mis Sedegad 

daproeqtebis xarisxis mkveTri amaRleba, misi vadebis adre warmoudgeneli 

Semcireba. 

kompiuterebis gamoyenebiT proeqtirebisas milionobiT ariTmetikul 

moqmedebaTa erT wamSi Sesrulebis gamo SesaZlebeli xdeba amoixsnas 

sxvadasxva saxis amocanebi maTSi Setanili kodirebuli marTvis 

programebis Sesabamisad. isini gansazRvraven Casatarebel operaciaTa 
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mimdevrobas. amasTan erTad imaxsovreben aucilebel sawyis moculobaTa 

Zalian did raodenobas, mexsierebaSi inaxaven Sualedur gamoTvlebs da 

iyeneben maT saWiroebisda mixedviT. 

kompiuterebze gamoTvliTi programebis garda bolo wlebSi farTod 

gavrcelda kompiuteruli grafikis specialuri programebi, romlebic 

gamoiyeneba naxazebis gamosaxazavad, erTnair, magram didi raodenobis 

gaangariSebaTa Casatareblad da a.S. isini daproeqtebis procesis TiTqmis 

sruli avtomatizaciis saSualebas iZleva. 

eleqtronul-gamomTvleli manqanebis es Taviseburebani iZleva 

daproeqtebis variantulobisa da optimalur gadawyvetaTa moZebnis 

SesaZleblobas. zog SemTxvevaSi optimaluri variantis Zebna, romelic 

akmayofilebs programiT gaTvaliswinebul SedarebaTa kriteriums, 

xorcieldeba TviT kompiuteriT. 

sxva SemTxvevaSi, miRebuli gadawyvetis Sefasebis gziT damproeqtebeli 

cvlis sawyis monacemebs, cdilobs ra miaRwios gadawyvetilebis 

gaumjobesebas im mosazrebaTa gaTvaliswinebiT, romlebic programaSi 

Setanili optimalurobis kriteriumis damatebas warmoadgens.  

magram kompiuterebis rolis maRali Sefasebisas ar unda daviviwyoT, 

rom isini asruleben mxolod da mxolod maTTvis Sedgenil programas-

algoriTms, romelic miuTiTebs zustad dadgenil moqmedebaTa rigze. 

kompiuterebis gamoyenebis Sedegad bolo wlebSi mniSvnelovnad 

Semcirda proeqtze momuSave specialistTa da damxmare personalis ricxvi, 

daCqarda gaangariSebaTa Sesruleba, magram kompiuteri ver Secvlis 

maRalkvalificiur specialists proeqtis xarisxis gaumjobesebis 

saSualebaTa ZebnaSi. manqanas ar SeuZlia iazrovnos inJinris nacvlad. misi 

SesaZleblobis farglebSia mxolod mravali variantis ganxilviT garkveulad 

aamaRlos proeqtebis xarisxi, Tumca imavdroulad mniSvnelovnad amcirebs 

Sesrulebis vadebsa da Rirebulebas. gamomTvleli manqanis daxmarebiT 

Sesrulebuli amocanaTa areebis gafarToeba da gaangariSebis sizustis 

amaRleba pirvel rigSi damokidebulia gzebis da aerodromebis daproeqtebis 

Teoriis ganviTarebaze, maTi mSenebeli specialistebis teqnikuri donis 

amaRlebaze da maT mier maTi proeqtis mixedviT agebuli obieqtebis 

eqspluataciis pirobebis gaanalizebaze.  
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amJamad, saproeqto organizaciebi TavianT praqtikaSi yvela 

gaangariSebebs asruleben eleqtronul-gamomTvlel manqanebze. 

damuSavebuli programebis didi ricxvidan yvelaze didi gamoyeneba 

aqvs trasis gegmis elementebis (swori, wriuli da gardamavali mrudebis), 

urTierTSexamebis programebs, damproeqteblis mier dasmuli sakontrolo 

wertilebis mixedviT; saproeqto xazis gavlebas, romelic akmayofilebs 

variantebis Sefasebis mocemul kriteriums trasis fiqsirebuli 

mdebareobis dros, ferdobian ubnebSi grZivi da ganivi profilebis, muSa 

niSnulebis gamoTvlas. viraJisa da gardamavali mrudebis dakvalvisaTvis 

koordinatebis gamoTvlas, samuSaoTa moculobis gansazRvras; sagzao 

samosis konstruqciuli Sreebis sisqis gaangariSebas yvelaze ekonomiuri 

variantis SerCeviT; susti fuZeebis mqone miwis vakisis mdgradobis 

Semowmebas; xelovnur nagebobaTa xvretebis gaangariSebas da a.S. 

saavtomobilo gzis trasis simdovrisadmi da misi gremomcvel 

landSaftTan harmoniul Sexamebisadmi maRali moTxovnebis wayenebis gamo 

specialuri programebiT iqmneba gavrcelebulia gzis ubnebis perspeqtiuli 

gamosaxulebis filmebi, romlebic mZRolis, an mgzavris TvalTaxedvidan an 

Citis frenis simaRlidan gviCvenebs momavali gzis xeds gaformebis 

detalebis CaTvliT. 

saavtomobilo gzebis da aerodromebis avtomatizirebuli daproeqtebis 

erTiani sistemis Semdegi gaumjobesebisa da urTierTSeTanxmebuli 

programebis kompleqsis SeqmnisaTvis mowinave qveynebSi mudmiv da 

intensiuri muSaoba warmoebs. igi moicavs saproeqto samuSaoebis yvela 

saxes dawyebuli _ trasis gayvanidan eleqtronul topografiul fuZeze 

xarjTaRricxvisa da samuSaoTa organizaciis proeqtis Sedgenamde. 
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Tavi 6. saavtomobilo gzebisa da aerodromebis Zieba 

6.1. saZiebo partiis muSaobis organizacia 

 
saproeqto-saZiebo samuSaoebis Sesasruleblad saproeqto organizaciebi 

SemkveTebisagan Rebuloben davalebebs, romlebSic miTiTebulia aeroportis 

adgilmdebareoba, an miTiTebulia punqtebi, sadac unda gaiaros 

dasaproeqtebelma gzam, misi miaxloebiTi sigrZe da kategoria, proeqtiis 

wardgenis vadebi. saproeqto da saZiebo samuSaoTa Rirebulebas adgenen 

saproeqto davalebis safuZvelze saxelmwifos mier ekonomikur urTierTobaTa 

mkacrad regulirebis pirobebSi samuSaoTa Rirebulebas gansazRvravdnen 

„saproeqto da saZiebo samuSaoTa Rirebulebis“ damtkicebuli krebulis 

mixedviT. Tavisufali ekonomikuri urTierTobis, e.w. sabazro ekonomikis 

pirobebSi Rirebulebis gansazRvra xdeba samuSaoTa Sesrulebis 

Rirebulebis SesaZlo minimumidan gamomdinare, obieqtis aSenebis savaraudo 

fasidan aRebuli procentis (Cveulebriv 1–5%) da tenderSi monawile 

konkurenti firmebis SesaZlo gadawyvetilebaTa gaTvaliswinebiT. rac 

ufro rTulia dasaproeqtebeli obieqtis bunebrivi pirobebi miT metia 

daproeqtebis Rirebuleba, rac ufro didi moculobisaa miT ufro mcirea 

misi proeqtis Sesrulebis 1km-ze dayvanili Rirebuleba. 

saavtomobilo gzebze didi sigrZis marSrutebis Ziebisas trasas 

yofen 25–100 km sigrZis ubnebad reliefis sirTulisa da geologiuri 

aRnagobis mixedviT, mTeli marSrutis ZiebaSi partiebis SekavSirebis 

adgilebs, niSnaven iq, sadac trasas variantebi ara aqvs dasaxlebul 

punqtebTan axlos an saxido gadasasvlelebTan. 

TiToeuli ubnis Ziebas avaleben erT saZiebo partias, xolo did 

mdinareebze gadasasvlelebs specialur partias. 

erT marSrutze muSaobisas ramdenime partiis, aerTianeben eqspediciad, 

romelsac xelmZRvanelobs eqspediciis ufrosi, igi axorcielebs saerTo 

xelmZRvanelobas da maTi saqmianobis koondinacias, amtkicebs amorCeul 

trasas, kontrols uwevs gadasaReb amuSaoTa xarisxs da adgilze wyvets 

saZiebo partiebis ufrosebis winaSe wamoWril sakiTxebs. 

eqspediciis StatSi Cveulebriv Sedian agreTve mTavari inJineri 

(eqspediciis ufrosis moadgile), romelic aris gzis kompleqsuri proeqtis 

avtori, xelovnur nagebobaTa inJineri da geologi. isini arian eqspediciis 
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ufrosis TanaSemweebi rigi sakiTxebis gadawyvetaSi, maT garda, arian 

saZiebo partiis ufrosis TanaSemwe sameurneo nawilSi, buRalteri, 

mekuWnave, laborantebi da a.S. eqspediciis xelmZRvanelebi regularulad 

naxuloben saZiebo partiebs, amowmeben muSaobis xarisxs da exmarebian maT 

rTuli sakiTxebis gadawyvetaSi. 

sacxovrebeli adgilebidan didi manZiliT daSorebul ubnebSi 

muSaobisas, savele qvedanayofebis xelmZRvanelebisaTvis SeiZleba portatuli 

mimReb-gadamcemi radiosadgurebis gamoyeneba radiosatelefono molaparakebas 

awarmoeben gansazRvrul saaTebSi, kavSirgabmulobis saministros Sesabamis 

qvedanayofebTan SeTanxmebiT. Tu aRniSnul teritoriaze moqmedebs fiWuri 

satelefono kavSiri radiosadgurebis gamoyeneba saWiro aRaraa. 

saZiebo partiebis Semadgenloba damokidebulia trasis gayvanis 

raionis bunebrivi da klimaturi pirobebis sirTuleze. zogjer partia 

iyofa ramdenime jgufad _ sagzao an geologiur razmebad. 

saZiebo partias, romelic muSaobs daserili an ufro rTuli samTo 

reliefis pirobebSi, Sedgeba Semdegi saStato erTeulisagan: partiis 

ufrosi da misi  TanaSemwe (proeqtis mTavari inJineri); inJiner-geologi da 

megzeve inJineri; ufrosi teqnikos-mepiketaJe; topografiul da hidroligur 

gadaRebaTa menivelire; burRvis ostati, mZRoli, samneo nawilis gamge, 

aTisTavi da muSebi. adre optikur-meqanikuri geodezuri sazomi xelsawyoebis 

gamoyenebis periodSi saWiro iyo muSebis didi raodenoba 25–30 kaci. dRes 

gamomTvleli xelsawyoebiT aRWurvili da satelitur sistemasTan 

pirdapiri kavSiris mqone geodeziuri instrumentebis gamoyenebis pirobebSi 

muSaTa ricxvi ar aRemateba 5–6 kacs. 

muSaTa damatebiTi ricxvia saWiro tyian adgilebSi zolebis 

gasakafavad, didi Waobebis gamosakvlevad da aseve specialuri saxis 

samuSaoebis Sesasruleblad, rogoric aris saxido gadasasvlelebis 

gadaReba, geofizikuri meTodebiT dazverva, mewyeriani ubnebis gamokvleva 

da a.S. saZiebo partiis adgilze samuSaod gasvlamde saWiroa Sedgenil 

iqnas gegma da samuSaoTa kalendaruli grafiki. TanamSromlebs Soris 

zustad unda gadawydes saZiebo partiis uzrunvelyofis sakiTxi samuSao 

ZaliTa da satransporto saSualebebiT. 

yvela geodeziuri da hidrometriuli xelsawyo geologiuri 

mowyobiloba, kavSirgabmulobis saSualebebi da fotomowyobilobani unda 

iyos gulmodgined daTvalierebuli da Semowmebuli.  
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partia unda iyos momaragebuli xelsawyoebiTa da samgzavro inventariT, 

portatuli kompiuterebiT, e.w. „noutbukebiT“ da misi aqsesuarebiT, 

uzrunvelyofili unda iyos internetkavSiriT, agreTve saxazavi da 

sakancelario nivTebiT, qaRaldiT, uwyisebiTa da blankebiT. savele 

davTrebiT (JurnalebiT) instruqciaTa kompleqtebiT, cxrilebiTa da 

cnobarebiT. saZiebo partiis ufross unda hqondes geodeziur da sainJinro-

geologiur  gadaRebaTa samuSaoebis warmoebis, tyeSi gasayvani zolis 

gakafvis da arsebuli xidebis gamokvlevis uflebis momcemi sabuTebi. aseve 

sabuTebi romlebic uzrunvelyofen adgilobrivi organizaciebis mxridan 

xelis Sewyobas. partiis ufross eZleva zusti davaleba Ziebis warmoebisaTvis. 

savele samuSaoebze gasvlamde partiis Semadgenlobam unda Seiswavlos 

teqnikur-ekonomikuri dasabuTebaTa masalebi. Segrovili da Seswavlil 

unda iqnas kartografiuli, literaturuli da sacnobaro masalebi saZiebo 

raionis farglebSi. amave periodSi reliefis, satelituri gamosaxulebebis 

da rukebis mixedviT arsebuli situaciis gaTvaliswinebiT saWiroa 

dazustdes trasis mimarTuleba, romelic principSi adre iyo dasaxuli 

teqnikur-ekonomikur dasabuTebaSi. 

adgenen gzis mdebareobis ganmsazRvrel sakontrolo wertilebs – 

didi wyalsadinarebis, umaRlesi kategoriis saavtomobilo gzebisa da 

rkinigzebis gadakveTis adgilebs, dasaxlebul punqtebTan miaxloebis an 

maTze gavlis ubnebs, moxvevis mTavari kuTxeebis ganlagebas. amasTan ar 

iTvaliswineben reliefis umniSvnelo wvrilmanebs. 

zogadad SerCeuli trasis mimarTulebas detalurad swavloben 

adgilis satelituri gamosaxulebis an msxvili masStabis topografiuli 

rukebis daxmarebiT horizontalebiT da adgilis amsaxveli dawvrilebiTi 

situaciiT. 

rukebis gamoyenebisas saWiroa yuradReba mivaqcioT maTi gadaRebis 

wels, vinaidan ramdenime aTwleulSi SeiZleba moxdes adgilis mkveTri 

cvlileba _ dasaxelebuli punqtebi izrdeba, Cndeba axali samrewvelo 

sawarmoebi, ageben rkinigzebs, gahyavT gazsadenebi da eleqtrogadacemis 

xazebi. misi argaTvaliswineba ki SemdgomSi iwvevs SerCeuli trasis 

mimarTulebis Secvlas kamerul probebSi. 

rukaze trasirebis sawyis etapze procesSi aRniSnaven adgilebs 

romelTa gansakuTrebuli detaluri gamokvleva aucilebelia adgilze. 
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trasirebis procesSi gegmaSi gzis mdebareobis gansazRvrisas saWiroa 

imavdroulad moxdes grZivi profilis gaanalizeba, romelic Seesabameba 

gegmis yvela ubans, gegmaSi radiusebisa da grZivi qanobebis kargi 

Sexamebisa da trasis sivrciTi simdovris uzrunvelyofis TvalsazrisiT. 

saZiebo raionis winaswari gulmodgine Seswavla saSualebas iZleva 

sworad Sefasdes momavali savele samuSaoebis moculoba da maTi sirTule, 

dasaxuli iqnas Ziebis Catarebis wesi da gansazRvruli iqnas saZiebo 

partiis saWiro Semadgenloba da aRWurviloba.  

Tanamedrove saZiebo partiis muSaobisaTvis aucilebel aRWurvilobaTa 

sia metad didia. masSi Sedis geodeziuri xelsawyoebi, hidrometriuli 

aRWurviloba, sainJinro-geologiuri samuSaoebisaTvis saWiro xelsawyoebi 

da meqanizmebi (saburRi dazgebi) satransporto saSualebebi da aRWurviloba, 

banakisa da sameurneo aRWurviloba (karvebi, savele sawolebi, saZile 

tomrebi, gadasatani rkinis Rumelebi wlis civ periodSi muSaobis dros) 

samzareulo da sasadilo WurWeli, spectansacmeli, portatuli, personaluri 

kompiuterebi, video da fotoaparatura, mobiluri kavSirgabmulobis 

saSualebani, saxazavi da sakancelario kuTvnilebani, medikamentebi da 

kultiventari. mcire dasaxlebul da Soreul raionebSi muSaobisas 

partias amarageben portatuli eleqtrogeneratorebiT, sawvavis maragiT, 

sanadiro iaraRiTa da mimReb gadamcemi sadgurebiT radiosatelefono 

laparakebisaTvis. Soreul raionebSi momuSave partiis sursaTiTa da 

samarago qonebis Senaxvis uzrunvelyofisaTvis awyoben eqspediciis bazebs, 

saZiebo eqspediciis moTxovnilebaTa uzrunvelyofisaTvis mTeli samuSao 

periodis ganmavlobaSi. 

satransporto saSualebebs (gadidebuli gamavlobis avtomobilebs, 

muxluxa yvelganmavlebs, Zravian katarRebsa da navebs, vertmfrenebs, 

sapalne pirutyvs) Cveulebriv winaswar ijariT iReben saZiebo raionis 

specializirebul adgilobriv organizaciebSi. mcire satransporto 

samuSaoebisaTvis _ xelsawyoebis, masalebis sursaTis gadasazidad, xolo 

TanamSromlebis gadasayvanad iyeneben sazidarebs an sapalne pirutyvs 

(cxenebs, aqlemebs, saxedrebs). 

savele Ziebebs aqvT Zalian didi mniSvneloba, maSinac ki rodesac 

daproeqteba xdeba Tanamgzavruli suraTebis masalaTa safuZvelze. 

adgilis detaluri daTvaliereba saSualebas iZleva arsebiTad Seivsos 
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saproeqto gadawyvetaTa dasabuTebuloba miwis vakisis hidrologiuri 

pirobebis Sefasebisa da wyalsarinis sistemis daproeqtebis nawilSi. 

Tanamgzavruli da eleqtronuli sistemebis farTo SesaZleblobani 

arsebiTad aadvileben maZiebelTa muSaobas da xels uwyoben trasis 

saukeTeso variantis SerCevaSi, miuxedavad amisa savele Ziebebis saWiroeba 

savsebiT mainc araa gamoricxuli. 

adgilis gamokvlevisas miRebuli damatebiT monacemTa safuZvelze 

saproeqto gadawyvetaTa nebismieri gaumjobeseba mniSvnelovnad amcirebs 

gzis asaSeneblad saWiro xarjebs. 

proeqtebis maRalxarisxovani damuSavebisaTvis aucilebel pirobaa 

savele masalebis sisrule da saimedooba, amitom yvela savele gadaRebaTa 

geodeziur, niadagis, gruntis da sxva masalebi unda damuSavdes manam, sanam 

saZiebo partiebi imyofebian samuSao adgilTan axlos. es saSualebas 

gvaZlevs Secdomis gamomJRavnebis SemTxvevaSi CavataroT Sesamowmebeli 

gazomvebi. 

geodeziur gazomvaTa tradiciuli xerxiT Catarebisas yvela davTari 

(kuTxsazomi, piketaJuri, nivelirebis, taxometruli da sxva) unda 

damuSavdes gadaRebis dRes, saRamos. geodeziur samuSaoTa eleqtronuli, 

kompiuteruli xelsawyoebiT Catarebisas Sedegebis damuSaveba SesaZlebelia 

mogvianebiT, magram gazomvaTa paralelurad Catarebuli video 

fotogadaRebis masalebis gamoyeneba, romlebic specialur davTarSia 

dafiqsirebuli mibmuli unda iyos piketaJTan aRniSnuli Taviseburebebis 

axsniT. monitoris ekranze gamoxazaven trasis gegmas, grZiv da ganiv 

profilebs calkeuli rTuli adgilebis gegmas, arsebul xelovnur 

nagebobaTa sqemebs. Semdeg adgenen mrudeebs, sworeebis, moxvevis kuTxeebis, 

reperebis uwyisebs. grZiv profilze Savad avleben saproeqto xazs da 

amowmeben, xom ar aris gadametebuli dasaSvebi grZivi qanobebi da 

uzrunvelyofilia Tu ara moTxovnebi wyalsarinis mimarT. 

saZiebo partiam unda Seagrovos agreTve masalebi, romlebic saWiroa 

proeqtSi „mSeneblobis organizaciis“ nawilis damuSavebisaTvis. amasTan 

unda iyos gamorkveuli Semdegi sakiTxebi: 

dasaxlebuli punqtebis raionSi samSeneblo organizaciis 

qvedanayofebis ganlagebis SesaZleblobani, eleqtroenergiis miRebis 

SesaZlebloba da eleqtroqselTan SeerTebis pirobebi; 
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saTbobi da sapoxi-sazeTi masalebis sawyobebis ganlageba; 

axlomdebare rkinigzis sadgurebTan masobrivi samSeneblo tvirTis 

miRebis punqtebis mowyobis SesaZleblobani. 

moednis arseboba droebiTi aerodromis an avtobazebis mowyobisaTvis, 

asfaltbetonis, cementbetonis, rkinabetonis konstruqciebis qarxnebis 

ganlagebisaTvis. maTi wyliT uzrunvelyofis SesaZlebloba, samSeneblo 

sezonis Taviseburebani da ase Semdeg. 

saZiebo partiis nayofieri muSaoba bevrad ganisazRvreba misi 

koleqtivis erTsulovnebiT da masSi jansaRi fsiqologiuri klimatiT. 

partiis xelmZRvanelma dro unda dauTmos teqnikur swavlebas, 

moawesrigos teqnikuri personalisa da muSebis yofiTi pirobebi. 

Soreul adgilebSi yofnisas saZiebo partias unda hqondes kavSiri 

adgilobriv xelisuflebis warmomadgenlebTan. 

partiis saZiebo raionebidan gasvla mizanSewonilia mxolod Segrovili 

masalebis damuSavebisaTvis yvela kameruli samuSaos Sesrulebis Semdeg. maT 

sizusteSi, sisworeSi da sakmarisobaSi sruli darwmunebis Semdeg. 

savele samuSaoebis damTavrebis Semdeg trasas da Ziebis dros 

Segrovil masalebs Rebulobs proeqtis SemkveTi organizaciis 

warmomadgenelebisgan Semdgari komisia. 

komisias aqvs  ufleba moiTxovos trasis calkeuli ubnebis Secvla 

da damatebiTi masalebis Segroveba. 

Ziebidan dabrunebis Semdeg partia waradgens masalebs, romlebic 

iZleva gzis gayvanis daxasiaTebas: 

topografiul rukas trasis variantebisa da karierebis 

adgilmdebareobis miTiTebiT; 

trasis detalur gegmas masStabSi 1:10000 (mTagoriani adgilebisaTvis 

1:5000) da calkeuli rTuli adgilebis gegmas masStabSi 1:5000 – 1:2000; 

adgilis grZiv profils da ganiv profilebis damaxasiaTebel adgilebSi, 

xelovnur nagebobaTa xvretebis gaangariSebebs da arsebuli xidebisa da 

milebis sqemebs, sagzao-samSeneblo masalaTa sabadoebis Zebnis monacemebs, 

trasis SerCeuli mimarTulebis SeTanxmebaTa ruqas, savele Jurnalebs da 

ganmartebiT baraTs. paralelurad unda iyos warmodgenili yvela am 

masalebis eleqtronuli versiebic. 
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6.2. trasis gayvana adgilze 
 

amJamad, kartografiuli masalebiT uzrunvelyofa da satelituri 

suraTebis gamoyenebis SesaZlebloba saSualebas gvaZlevs msoflios 

nebismier raionSi sakmaod dawvrilebiT davsaxoT gzis trasa 

msxvilmasStabian rukaze daproeqtebis kameralur etapze. SevarCioT gzis 

yvelaze mizanSewonili varianti, romelic Ziebis dros gadaitaneba 

adgilze, masSi SedarebiT mcire cvlilebebis SetaniT. 

kamerul pirobebSi dasaxuli variantebi SeiZleba, winaswar velze 

gadasvlamde SeTanxmebul iqnas dainteresebul organizaciebTan. 

bevr SemTxvevaSi, msxvilmasStabiani rukebis magier Tanamgzavruli 

suraTebis an internetidan Tanamgzavruli sistemebiT ganxorcielebuli 

uSualo dakvirvebis safuZvelze SeiZleba sakmaod zustad Sefasdes 

reliefis pirobebi da daisaxos trasis gayvanis variantebi, romelTa 

adgilze SerCeva zogjer praqtikulad SeuZlebelia. vinaidan xilvadoba 

SezRudulia reliefis elementebiT, mcenareulobiTa da SenobebiT. 

trasis gayvana adgilze saboloo Ziebis aucilebel elementia samuSao 

naxazis Sedgenisa da trasis aRdgenisaTvis mSeneblobis dawyebamde. trasis 

gayvanas adgilze iwyeben savele gamokvlevebiT-rekogniscirebiT (dazverviT), 

romelsac asrulebs partiis ufrosi, an misi moadgile da inJiner-geologi. 

isini rukaze an Tanamgzavruli suraTebis mixedviT SerCeuli mimarTulebiT 

gadian adgilze da afaseben kamerul pirobebSi dasaxul gadawyvetebs.  

gansakuTrebiT yuradReba eTmoba momavali gzis SeerTebebs 

dasaxlebul punqtebTan an arsebul gzebTan, dasaxlebul punqtebSi gavlis 

mizanSewonilobas; saxaven xramebze da wyalsadinarebze gadasvlis zust 

mdebareobas, afaseben adgilis hidrologiur pirobebs da ferdobebis 

mdgradobas, SurfebiT adgenen gruntebis tips. inJineri, romelic atarebs 

rekongoscirebas, erTdroulad saxavs Semdgom geologiur da sainJinro-

geologiur gadaRebaTa adgilebsa da saxeebs. saWiroebis SemTxvevaSi, 

rekongroscirebasTan erTad atareben umartives instrumentul gadaRebebs. 

Cveulebriv es saWiro xdeba mokle, meorexarisxovani misasvleli gzebis 

Ziebis dros, saZiebo samuSaoebis Sesrulebisas raionebSi, rodesac ar 

gaaCniaT sakmaod msxvili masStabis topografiuli rukebi, Waobze 

gadasvlis an Zvirfasi sarwyavi miwebis gadakveTis xelsayreli adgilis 
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SerCevisaTvis, trasis ganviTarebiT cicabo ferdobebz da sxva analogiur 

SemTxvevebSi, rodesac sasurvelia ufro zustad daisaxos trasis 

mdebareoba Semdegi zusti geodeziuri gadaRebebisaTvis. 

trasis gayvanas iwyeben rukaze dasaxuli sakontrolo wertilebis 

(kuTxeebis wveroebis, swor ubnebze Sualeduri wertilebiT) moZebniT, 

romlebic afiqsireben trasis mdebareobas da cnobili manZiliT arian 

daSorebuli adgilze kargad gamoyofili orientirebidan: gzebis 

gadakveTebidan, wyalsadenebis saTaveebidan, velebze xeebis jgufidan, qvis 

nagebobebidan, tyis sazRvrebidan, tyiani velebidan, mdinareebisa da tbebis 

damaxasiaTebeli mosaxvevebidan da sxva (nax. 6.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 6.1. trasis adgilze gadatanis gegma. 
       a – gamosacnobi wertili trasis maxloblad; b, g – amosacnobi wertilebi 
       geodeziuri instrumentebiT trasis dasamagreblad, d – amosacnobi  
       wertilebis SemaerTebeli xazis kveTa trasiT; e – amosacnobi wertilebi 

ganlagebulia trasiT gadakveTil konturebze. 
       1 – wertili trasaze; 2 – amosacnobi wertili; 3 – trasa; 4 – trasis 

dasadgeni damxmare xazi. 
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sasurvelia, rom gamotanis sigrZe ar aRematebodes ramdenime aTeul 

metrs. sakontrolo wertilebs Soris avleben wrfeebs, sargebloben ra 

daxurul adgilebze maTi rumbebiT (romlebic aRebulia rukidan an 

Tanamgzavruli suraTebidan) da moxvevis kuTxeebiT. amasTan Sesworeba 

SeaqvT mocemuli adgilisaTvis magnituri isris daxrilobaze. trasis 

zusti saboloo mdebareobis miReba adgilze pirveli cdiT SesaZlebelia 

mxolod gaSlil velze, sustad gamosaxuli reliefiT. 

borcviani da miT umetes mTagoriani reliefis SemTxvevaSi, 

saavtomobilo gzas trasis umniSvnelo gadanacvlebac ki gverdze iwvevs 

saproeqto gadawyvetaTa Zlier Secvlas – yrilis nacvlad SeiZleba 

saWiro iyos ferdobze Wrilis mowyoba. amitom, adgilze Tavdapirvelad 

gahyavT magistraluri savali xazi, romelic gzas daaxloebiT emTxveva da 

masze dayrdnobiT iReben gzispira zolis gegmas horizontalebSi, romlis 

mixedviT pouloben trasis saboloo mdebareobas. magistraluri svla 

Cveulebriv kveTs Sverilebsa da Rartafebs ferdobebze. magistralur 

svlaze miwis vakisis daproeqtebisas gardauvalia didi yrilebisa da 

Wrilebis mowyoba, magram gegmaSi mcire klaknilebis Seyvana da misi Cawera 

reliefSi landSafturi daproeqtebis principebis Sesabamisad (nax. 6.2) 

Tavidan agvacilebs did muSa niSnulebs. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 6.2. trasis gayvana ferdobze. 
       a – gzispira zolis gegma horizontalebSi; b – grZivi profili  

magistraluri svlis gaswvriv; g – grZivi profili reliefSi 
Cawerili trasis gaswvriv. 
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garda amisa, miwis samuSaoTa didi moculoba SeiZleba iyos saWiro 

magistralis moxvevis kuTxeebSi mrudebis Caweris ubnebSi da trasis 

sigrZis Semcirebisas magistralur svlasTan SedarebiT. amitom moxvevis 

kuTxeebSi Semowmebuli unda iyos mrudis ganlageba adgilze tangensebisa 

da biseqtrisis gamotaniT, zogierT SemTxvevaSi ki, mrudze Sualeduri 

wertilebis gamotaniT. 

didi radiusis mrudebis gegmaSi Cawerisas (xramebis wveroebis 

Senobebis, mdinareebis mosaxvevebis) raime dabrkolebebis arsebobis dros, 

saWiroa trasis Sesabamisi Secvlis SesaZleblobis gaanalizeba, raTa 

uzrunvelyofil iqnas didi radiusis mqone mrudis ganlageba. 

minimaluri radiusis mrudebis gamoyenebis TiToeuli SemTxveva, 

rodesac amis Tavidan acileba SeiZleba didi, gaumarTlebeli xarjebis 

gareSe iTvleba rogorc trasis gayvanis didi nakli. 

rogorc zemoT iyo moxsenebuli, xelsawyoebis daxmarebiT adgilze 

trasis mimarTulebis Zebna iSviaTad aris aucilebeli. am mizniT, 

magistraluri svlis gayvanisaTvis mimarTaven qvemoT CamoTvlili 

xerxebidan erT-erTs: 

1. sasinji svlebis gayvana. 

adgilze rekognoscirebis Semdeg, rukaze gadaRebuli rumbis 

daxmarebiT gadian pirvel sasinj svlas tyiT dafarul adgilebSi viwro 

ganakafi zolis gadaWriT, siganiT ara umetes 1 m. calkeul adgilebSi, 

SesaZleblobis mixedviT, kmayofildebian xeebis waTliTa da totebis 

moWriT. Tu pirveli svla ar moxvdeba sakontrolo wertilSi an gadis 

iseT adgilze, romelic hidrogeologiuri TvalsazrisiT ar aris 

damakmayofilebeli, rumbis sidideSi SeaqvT gaangariSebis mixedviT 

Sesworebani da kafaven meore svlas; 

2. trasis gegmis gayvanis savaraudo zolis taxometriuli gadaReba 

ganakafi zolebis, moSiSvlebuli adgilebisa da arsebuli gzebis gamoyenebiT. 

horizontalebSi agebuli gegmis mixedviT, romelic Sevsebulia 

TvalzomiTi gadaRebiT, saxaven trasis mdebareobas misi rumbisa da 

moxvevis kuTxeebis koordinatebis gaangariSebiT. 

3. gzis savaraudo adgilis zolis trasireba winaswar gadaRebul 

horizontalebian gegmaze, romelic agebulia gamokvlevebis mixedviT da 

gadaRebulia sasinji svlis, rogorc bazisis gamoyenebiT. 
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didi da saSualo wyalsadinarebis gadakveTebze Tavdapirvelad 

saWiroa moinaxos saxido gadasasvlelis adgili da mxolod amis Semdeg 

SeiZleba gayvanil iqnas trasa mis misasvlelebTan. 

mTagorian adgilebSi, ferdobebze trasis ganviTarebis ubnebSi, 

romelTa reliefi xSirad icvleba, magistraluri svla gahyavT mocemuli 

qanobis mixedviT. am mizniT, Teodolitis mils ayeneben daxrilobiT, 

romelic Seesabameba saproeqto xazis daxrilobas. 

vinaidan, mrudebis Caweris Sedegad trasis sigrZe mcirdeba, 

magistraluri svlis gayvanisaTvis grZivi qanobis sidides Rebuloben 

proeqtSi daSvebul sididesTan SedarebiT 10–20%-iT naklebs. 

 
6.3. geodeziuri samuSaoebi Ziebis procesSi 

 

Ziebis procesSi asruleben mTel rig geodeziur gadaRebebs. 

gadaRebaTa Catarebis teqnika dawvrilebiT aris gaSuqebuli geodeziis 

kursSi. qvemoT mocemulia mxolod saZiebo partiebis samuSaoTa moculobisa 

da Sedgenilobis daxasiaTeba. magistraluri svlis gayvanisas an adgilze 

trasis saboloo dakvalvis dros zomaven trasis moxvevis kuTxeebs da maT 

Soris manZils, sxvaoba kuTxis or Tanmimdevrul gazomvas Soris ar unda 

aRematebodes 2. xazis mimarTulebas niSnavs partiis ufrosis TanaSemwe, 

xolo misi fiqsireba adgilze xdeba TeodolitiT saryeebis dayenebiT. maT 

ayeneben ise axlos, rom TiToeul sworze iyos ara nakleb sami saryisa, 

xolo Sualeduri wartilebisagan Sedgenil grZiv wrfeebze orive mxares 

Candes ara nakleb ori saryisa. 

dabrkolebebTan Sexvedrisas, romlebic xels uSlian trasis 

dasaryvas, awarmoeben gamotanas (nax. 6.3), kuTxeebis zusti dakvalvisaTvis 

iyeneben Teodolits.  

 

 

 

 

 

nax. 6.3. winaRobis gverdis avla dasaryvisas xazis 
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mdinareebis siganes da miudgomel manZilebs gansazRvraven gamoTvliT, 

kuTxeebis mixedviT, romlebic izomeba trasisadmi perpendikularulad 

dakvaluli bazisidan. 

gadaRebis periodSi trasis droebiTi fiqsirebisaTvis amoRebuli 

sarebis nacvlad asoben 1,5–2 m. xis sarebs. moxvevis kuTxeebis wveroebSi 

asoben 4–5 sm sisqisa da 20–25 sm sigrZis palos, romlis Tavze axdenen 

instrumentis centrirebas. 

trasis gamyvan jgufs mihyveba mepiketeJeTa jgufi, romelic Sedgeba 

teqnikosisa da ori sami  muSisagan. maT amocanas Seadgens trasis sigrZis 

gazomva, misi dakvalva asmetrian ubnebad. piketebSi, Sualeduri wertilebis 

gamorkveva, romelTa niSnulebi, reliefis SecvlasTan dakavSirebiT unda 

iyos gansazRvruli nivelirebis dros, xdeba gzispira zolis situaciuri 

gegmis gadaReba (nax. 6.4). Sualedur wertilTa ricxvs miekuTvneba aseve 

wylis kalapotis kideebi, romlebic mdebareobs trasasTan axlos 

ganlagebul an mis gadamkveT wyalsadinarebze da Waobebze. mepiketaJeTa 

jgufi kvalavs aseve ganivebs da akeTebs arsebuli wyalgamtari nagebobebis 

sqemebis Canaxatebs. 

trasis sigrZes zomaven 20 m sigZis foladis lentiT an lazeruli 

manZilmzomiT. meored (mTavar da sakontrolo) gazomvaTa Semdeg gansxvaveba 

ar unda aRematebodes 1/500. piketebisa da pliusebis wertilebs aRniSnaven 

gruntis zedapiris doneze patara paloebis „wertilebis“ CasobiT da maTi 

aRmniSvneli ufro maRali paloebiT, romlebzedac iwyeba piketis nomeri 

da manZili misgan pliusamde metris sizustiT. 

im adgilebSi, sadac adgilis reliefi ganivi mimarTulebiT icvleba, 

mepiketaJe iRebs ganiv profilebs. aseT adgilTa ricxvs miekuTvneba ubnebi, 

sadac trasa gadis arsebul gzaze da kaSxalebze; ferdobebi, romelTa 

ganivi qanobi 1:5 ufro daxrilia, wyalsadinarebTan da rkinigzebTan 

uSualod axlomdebare adgilebSi. zolis sigane, romelsac moicavs 

gadaReba,  damokidebulia  gadaRebis  daniSnulebaze.  amrigad, aucilebel 

miwis samuSaoTa moculobebis zusti daxasiaTebisaTvis gadaRebuli unda 

iyos momavali gzis miwis vakisis sigane. gadaRebuli ganivi profilebis 

mixedviT horizontalebSi gegmis asagebad da SemdegSi zusti 

trasirebisaTvis saWiroa agegmvis ufro didi sigane. 
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nax. 6.4. sapiketaJo JurnalSi Caweris magaliTi 
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mepiketaJe awarmoebs yvela Canawers specialur JurnalSi (nax. 6.4) 

milimetrul qaRaldze. masSi miTiTebulia moxvevis kuTxeebi, piketebi da 

yvela Sualeduri wertili, reperebi sqematuri gamosaxulebiT, ganlagebis 

gegmiTa da damagrebis sqemiT. 

mizanSewonilia situaciis yvela elementis dafiqsireba adgilis 

zolze 50 m. TiToeul mxares. trasis RerZiden 25 m. farglebSi situaciis 

elementebamde manZils zomaven ruletiT, lazeruli an eleqtronuli 

manZilmzomiT. piketur JurnalSi an eleqtronuli taxeometris mexsierebaSi 

gansakuTrebuli sizustiT afiqsireben nagebobaTa adgilmdebareobas. did 

calkeul xeebsa da kldeebis Sverilebs, romlebic SeiZleba gamoyenebul 

iqnas trasis, aseve xramebis wveroebis, mdinaris gamorecxili napirebis, 

CamonaSalis sazRvrebis da aramdgradi ubnebis dasafiqsireblad, romlebic 

saxifaToa Semdeg gzis eqspluataciis dros.  

Ziebebsa da samSeneblo samuSaoebis dawyebas Soris SeiZleba gavides 

ramdenime Tve an weli am xnis ganmavlobaSi patara paloebi ikargeba. amitom 

aucilebelia, rom trasa saimedod iyos gamagrebuli gegmaSi da simaRleSi 

mtkice sacnobi boZebiT, faruli wertilebiTa da reperebiT (nax. 6.5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 6.5. trasis damagreba 

a – moduli wertilebiT; b – boZebi; 
1 – miwis beqobi an qvis minayari; 2 – CamonaTali warwerisaTvis 

 

boZebi, romlebsac ayeneben swor ubnebze, saWiroa ganlagdes iseT 

adgilebSi, sadac ar tardeba sasoflo-sameurneo samuSaoebi: mindvrebze, 

buCqnarebSi, savargulebis mijnaze. 
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saZiebo partiis mier dayenebul yvela dasamagrebel niSans abareben 

aqtis mixedviT adgilobrivi organoebis dacvis qveS. kuTxeebis wveroebs 

amagreben 50 sm sigrZisa da 7–10 sm sisqis patara paloebze, romlebsac 

amagreben miwis zedapirTan erT doneze. wertilSi miWedebuli lursmanis 

Tavis miuTiTebs kuTxis wveroze. palos zemodan ayrian miwis an qvis 

konuss. trasis kuTxis mxareebis ganlagebaze (nax. 6.5) miwis SesaZlo 

samuSaoebis farglebs gareT ayeneben dasamagrebel boZebs. CamoTlil 

boZze saRebaviT aweren saproeqto organizaciis dasaxelebas, Ziebis wels 

da moxvevis kuTxis nomers. 

sapiketaJo JurnalSi afiqsireben aseve kuTxis mibmas uaxloes mudmiv 

sagnebTan, mimarTulebis rumbisa da manZilis aRniSvniT. 

simaRleSi trasas amagreben reperebiT. maTi niSnulebi miwis 

samuSaoebis dakvalvisa da miwis vakisis agebisas SeiZleba zustad 

dadgindes gzis zedapiris swori mdebareoba. mudmivi reperebis saxiT 

SeiZleba iyeneben iseT sagnebs, romlebic gruntebis Cayinvisa da gadnobis 

dros ar ganicdian Zvras an vertikalur gadanacvlebas (kapitalur 

nagebobaTa saZirkvlebs da kldeebis Sverilebs) an specialur rkinis 

Reroebs, romlebic Camagrebulia moyinvis doneze ufro dabla moTavsebul 

betonis baliSSi. 

Ziebisa da mSeneblobis periodSi gamosayenebel droebiT reperebs 

ageben xis an rkinabetonis boZebisagan, romlebic Caflulia miwaSi 

erTimeorisagan 1-3 km daSorebiT reliefis sirTulis mixedviT. 

saqarTveloSi trasis gayvanis yvela raionSi arsebobs saxelmwifo 

sayrdeni geodeziuri qselis punqtebi. saWiroa maTze trasis mobma rac 

sruldeba kartografiisa da geodeziis sammarTvelos Sesabamisi 

instruqciis mixedviT. 

trasis grZivi profilisa da miwis samuSaoebis moculebebis Semdgomi 

gaangariSebisaTvis, aseve xelovnur nagebobaTa xvretebis gansazRvrisaTvis, 

niveliriT iReben yvela pikets da plusebs, reperebs, wylis kideebs, 

talvegis kalapotebs. 

nivelirebas awarmoebs ori menivelire. pirveli anivelirebs xazis 

yvela wertils da abams reperebTan, meore asrulebs trasis sakontrolo 

novelirebas, makavSirebeli wertilebis, reperebis, ganivkveTebis, 

wyalsadinarebis cocxali kveTebisa da talvegebis gadamkveT kalapotebze 
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svliT, maTi grZivi qanobebis gansazRvrisaTvis. orive menivelire muSaobs 

erTmaneTisagan damoukideblad da miRebul niSnulebs amowmebs mxolod 

savele kameralur samuSaoebis Sesrulebis dros. Secdomebis aRmoCenisa da 

dauSvebeli sxvaobis dros meore menivelire meore dResve awarmoebs 

ganmeorebiT gadaRebas. 

nivelirebas, rogorc wesi, asruleben Sua adgilidan, xelsawyoebidan 

lartyamde 50-75 m manZilze. dablob adgilebSi kargi xelsayreli amindis 

dros es manZili SeiZleba iyos 150 m-mde. mdinareebze niSnulebi gaaqvT 

ormagi nivelirebiT, mdinaris orive mxares ganlagebul dgomis 

wertilebidan. 

mTagorian an mkveTrad daseril adgilebSi, sadac geometriuli 

novelireba xSirad SeuZlebelia iyeneben maRali sizustis optikur 

manZilsazoms. daxrilobis kuTxeebs, makavSirebel wertilebs Soris 

gadametebis gansazRvrisas zomaven pirdapiri da uku mimarTulebiT, 

lartyaze gadaTvlebis damrgvalebiT 1 sm-mde. 

yvela rTul adgilze, sadac saWiro trasis mdebareobis dazusteba 

an ama Tu im sainJinro nagebobebis ganlageba iReben msxvilmasStabian gegmas 

horizontalebSi (saxido gadasasvlelebi, satransporto kvanZis gaxsna, 

trasis rTuli ubnebi ferdobebze svlebiT, mewyerebi, xramis wveroebTan 

axlomdebare gadasasvlelebi, sagzao samSeneblo masalaTa karierebis an 

gruntis damuSavebis adgilebi yrilebis dazvinvisaTvis da ase Semdeg). 

gadaRebis xerxis SerCeva ganisazRvreba adgilobrivi pirobebis, 

muSaobis organizaciaTa da moxerxebulobiT. saZiebo samuSaoebis 

praqtikaSi gamoyenebas poulobs: 

1. nivelireba kvadratebis mixedviT, romelic mizanSewonilia dablob 

adgilebSi Senobebis asagebad moednebze an sxvadasxva doneze 

gadakveTebis mowyobisas; 

2. Teodolituri svlebi ganivkveTebiT, es meTodi gamoiyeneba gadasaRebi 

zolis mcire siganis dros, dablob, tyiTa da buCqnarebiT dafarul 

adgilebSi. 

magistrali gahyavT SesaZleblobis mixedviT gadasaRebi zolis Sua 

adgilas. ganivkveTebis ganlageba magistraluri svlis mimarT 

ganisazRvreba reliefis formebiT da gadaRebis moxerxebulobiT, ganakafi 

zolis gawmendisaTvis saWiro zedmeti samuSaoebis gareSe. 
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am meTodis saxesxvaobas warmoadgens moednebis gadaReba kvadratebis 

mixedviT novelirebis gziT. 

3. taxometriuli gadaReba ufro moxerxebulia Ria, daseril adgilebSi, am 

meTods sWirdeba naklebi savele samuSaoebi, vidre es saWiroa 

ganivkveTebis gadaRebisas. manZili xelsawyodan wertilamde, romlebSiac 

dayenebulia dartyebi, ar unda aRematebodes 150 m-s 1:2000 masStabSi 

gadaRebis dros da 250 m-s 1:5000 masStabSi gadaRebis dros. 

4. menzuluri gadaReba saSualebas gaZlevs miviRoT reliefis yvelaze 

zusti gegma, magram igi metad Sromatevadia da saWiroebs mTeli 

samuSaoebis Sesrulebas velze.  

5. miwiszeda eleqtronuli da fotoTeodolituri gadaReba, mizanSewonilia 

mcire sigrZis, motitvlebul, Znelmisadgom da didi reliefis mqone 

saxifaTo ubnebze, rogoricaa cicabo kldovani xramebi, viwro da Rrma 

xeobebi, yrilebi, ferdobebi, saidanac SesaZlebelia Camoqcevebi da sxva. 

wertilebis koordinatebis gansazRvra adgilze da gegmis Sedgena xdeba 

TeodolitSi CamontaJebuli eleqtronuli procesoriT saSualebiT, 

romelic gansazRvravs reliefis damaxasiaTebel wertilebisa da 

situaciis elementebis koordinatebs.  

horizontalebSi gegmis Sedgenisas Zneladmisadgom wertilebSi 

iyeneben eleqtronul taxometrs, romelic zomavs ara nakleb 1/4000 

sizustiT, manZili miudgomel wertilebamde unda iyos gansazRvruli 1/2000 

sizustemde (nax. 6.6). 

 
 
 
 
 
 
 
 
 
 
 

nax. 6.6. miuwvdomeli manZilis dadgena. 
a – bazisebis gazomviT; b – paraleluri meTodiT 
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6.4. niadagebisa da gruntis sainJinro geologiuri 
gamokvlevebi gzebis Ziebisas 

 
sainJinro-geologiuri Ziebebi warmoebs monacemebis Sesagroveblad, 

romlebic axasiaTeben adgilis hidrologiur geologiur pirobebs, 

romelzedac ganalageben aerodroms an gahyavT gza. sainJinro-geologiuri 

Ziebis moculoba da xasiaTi damokidebulia proeqtis damuSavebis stadiaze, 

Ziebis raionis bunebrivi pirobebis Sesaxeb monacemebis arsebobaze. 

ted-s damuSavebis stadiaSi Cveulebriv ifarglebian literaturuli 

wyaroebis SeswavliTa da im geologiur samuSaoTa monacemebiT, romlebic 

Catarda axlomdebare obieqtebze da aseve satelituri suraTebis masalebis 

gaSifvriT. calkeul, umetesad rTul adgilebs naxuloben adgilze 

bunebrivi gaSiSvlebis analizis CatarebiT. 

teqnikuri proeqtis SedgenisaTvis Ziebebis Catarebis dros, yvela 

samuSao tardeba velze, iseTi moculobiT, romelic sakmarisia miwis 

vakisis sagzao samosebis da sagzao nagebobaTa daproeqtebisaTvis yvela 

Sesadarebel variantebSi. 

muSa naxazebis SedgenisaTvis damatebiT Ziebebs atareben Tavdapirvelad 

dasaxuli trasis Secvlis ubnebze, miwis vakisis individualuri 

daproeqtebis an trasiT gadakveTili aramdgradi ubnebis adgilze 

(mewyerebi, susti gruntebi) xelovnur nagebobebTan, sadac es saWiroa 

proeqtebis mibmis da saZirkvlebis CaRrmavebaTa niSnulebis dazustebisaTvis, 

maTi mowyobis pirobebis gansazRvrisaTvis. 

sainJinro-geologiur gamokvlevebs asruleben erTdroulad, geodeziur 

samuSaoebTan erTad. 

savele saniadago – gruntul da geologiuri gamokvlevebis dros 

aucilebelia: 

trasis dasaxul variantebze Seswavlil iqnas gruntebi da 

hidrogeologiuri pirobebi, Catardes sainJinro-geologiuri gadaRebebi, 

geofizikuri da saburRo samuSaoebi, trasaze da aseve did wyalsadinarebze 

gadasvlebisa da sainJinro nagebobaTa agebis adgilebSi. gansakuTrebuli 

yuradReba unda mieqces trasis calkeul, araxelsayrel geologiur - 

pirobebSi gamaval ubnebs (mewyerebi, CamonaSalebi, karstebi, Waobebi) 

aucileblad unda Catardes gruntebis fizikur-meqanikuri Tvisebebis 

savele gansazRvra; 



 129

aucilebelia adgilobrivi sagzao-samSeneblo karierebis Zebna da 

dazverva (mrewvelobis Tananawarmi produqtebis nayarebisa da gruntebis 

karierebis CaTvliT). ted-is damuSavebis stadiaSi geologiuri pirobebis 

Sefasebisas da Ziebis pirvel stadiaSi teqnikuri proeqtis damuSavebisaTvis 

rekogniscirebisas Zalian efeqturia aerogeologiuri meTodebis gamoyeneba, 

agreTve adre gasaidumloebuli samxedro rulebidan topogeologiuri 

aRwerilobis monacemebis sargebloba.  

Tanamgzavruli informaciis gamoyeneba iZleva daWaobebuli 

adgilebis siRrmis sakmaod saimedo Sefasebas, agreTve sxvadasxva saxis 

gruntebis gavrcelebis ubnebis, aramdgradi ferdobebis, karstuli zonebis, 

sagzao samSeneblo masalebis ganlagebis adgilebis aRmoCenis saSualebas. 

aerogeologiuri gamokvlevebi mniSvnelovnad amcirebs miwiszeda sainJinro- 

geologiuri Ziebebis moculobas. 

Tanamgzavruli video informaciis gamoyeneba xdeba etalonuri 

ubnebis suraTebis safuZvelze, romlebic gamokvleulia velze. 

saproeqto organizaciebisaTvis amasTan dakavSirebiT Zalian 

sasargebloa etalonuri Tanamgzavruli suraTebis fotoTekis Seqmna. 

sxvadasxva landSaftur pirobebSi sainJinro-geologiuri TaviseburebaTa 

gaSifruli niSan-Tvisebebis gamosaxulebiT. 

Tanamgzavruli video informacia saSulebas gvaZlevs gavakeToT 

daskvnebi ara marto zedapirul gruntul dafenebaze, aramed ZiriTad 

qanebze. am SemTxvevaSi indikatoris rolSi gamodis ara marto reliefis 

formis moxazuloba da eroziuli danawevrebis xasiaTi, aramed 

mcenareulobis tipic. Tanamgzavruli gamosaxulebis analizi zogiurT 

SemTxvevaSi saSualebas gvaZlevs SevafasoT gruntis wylebis ganlagebis 

siRrmec. 

Ziebis raionis geologiuri da saniadago – gruntuli pirobebi did 

gavlenas axdens trasis mimarTulebis arCevaze, xSirad moiTxovs 

araxelsayreli adgilebis gverdis avlis aucileblobas an specialuri 

nagebobebis daproeqtebas miwis vakisis mdgradobis uzrunvelyofisaTvis. 

adgilis sainJinro-geologiuri gamokvlevis dros geologiuri 

agebulebis mixedviT SeiZleba gamovyoT sirTulis sam kategoria: 

I kategoria _ martivi geologiuri agebuleba erTgvarovani mTis 

qanebis horizontaluri an damreci ganlagebiT; 



 130

II kategoria _ saSualo sirTule. 

martivi geologiuri agebulebis raionebSi, adgili danawevrebuli 

eroziul-akumulaciuri an myinvaruli reliefiT. 

calkeul adgilebSi, SemosazRvrul ubnebSi ganviTarebulia 

mSeneblobisaTvis araxelsayreli procesebi (daWaobeba, Svavebi, mewyerebi) 

ganlagebulia an susti qanebis. 

III kategoria _ Zalian rTuli agebuleba. Tvisebebis mxriv 

araerTgvarovani gruntebis cvladi simZlavris fenebis sxvadasxvagvari 

kompleqsiT. 

sainJinro-geologiur gadaRebaTa masStabebi damokidebulia mSeneblobis 

obieqtze da adgilis geologiur sirTuleze (cxr. 6.1). 

cxrili 6.1 

obieqti  
gadaRebis masStabi adgilis 

kategoriis mixedviT 
I II III 

proeqtirebadi trasis gaswvriv 200 m 

siganis zoli 

gzis rekonstruqciisas ganTvisebis zoli 

saSeni masalebis karierebi 

saxide gadasasvlelebis zolis sigane, m 

 

1:10000 

 

1:25000 

500 

 

1:10000 

 

1:10000 

1000 

 

1:5000 

 

1:5000 

1000 

 

gruntulma gamokvlevebma unda mogvcen sruli warmodgena gruntebis 

Tvisebebze, rogorc miwis vakisis agebis safuZvlze da masalaze. 

Cveulebriv pirobebSi saWiroa gamokvleul iqnas gruntebi gruntis wylebis 

donis siRrmeze, magram ara nakleb 2 m. im ubnebze, sadac Wrilis mowyoba 

gaTvaliswinebuli 1,5–2,0 ufro dablaa Wrilis Ziridan, agreTve 

SesaZlebelia gruntis Semkvriveba an yrilis dawoliT misi gverduli 

gamowurva (makroforovani gruntebi, Waobebi) fuZes ikvleven siRrmeze, 

romelic aWarbebs aqtiur zonas. 

gzebis Ziebisas gruntuli pirobebis Seswavlis mTavar meTods 

warmoadgens meqanikuri burRva dauSleli struqturis mqone gruntis 

niSnulebis amoRebiT, ara nakleb 100 mm diametriT. am mizniT iyeneben 

motoburRebs 20–25 kg masiT, romlebic muSaoben Snekuri iaraRiT, 

gamoiyeneba agreTve, saburRi misabmeli danadgarebi benzinis ZravebiT da 

saburRi TviTmavali danadgarebi muxluxa svlaze an didi gamavlobis 

avtomobilis bazaze. 
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Tu gamosakvlev gruntul dafenebebs aqvs umniSvnelo simZlavre an 

ekonomiurad ar aris mizanSewonili meqanikuri saburRi dazgebis motana, 

awyoben Surfebs. 

burRilebTan SedarebiT Surfebis gayvana ufro Sromatevadia, magram 

isini, burRilebTan SedarebiT gvaZlevs saSualebas ufro detalurad 

ganvsazRvroT gruntebis zedapiruli sisqis (2 m siRrmemde) agebuleba da 

struqtura, gamovaaSkaraoT maTSi gruntis wylis zedapiris arsebobis 

niSnebi. 

Surfebs awyoben 200 m siganis gzispira zolis farglebSi reliefis 

yvela damaxasiaTebel adgilze: wyalgamyofebze, ferdobebze, dadablebul 

adgilebze, talvegze da xramebze (nax. 6.7) Surfisa da burRilis mowyobis 

adgilebis daniSvnisas iTvaliswineben mcenareuli safaris Secvlas, 

romelic Cveulebriv gruntuli pirobebis Secvlis maxasiaTebelia.zomieri 

klimatis pirobebSi mcenareuli safaris mixedviT SeiZleba vimsjeloT 

gruntebis xasiaTze da gruntis wylebis ganlagebis siRrmeze 8–10 m-mde. 

ufro Rrmad ganlagebuli gruntebis horizonti ar axdens gavlenas 

mcenareulobaze. Sefaseba warmoebs mcenareTa jgufis mixedviT, romelic 

izrdeba viwro SezRudul pirobebSi. gruntis wylebis saangariSo donis 

mTavar niSans zomier ganedSi warmoadgens gruntebSi mocisfro-mwvane 

fenis rkinis qveJangis naerTis arseboba. misi zeda sazRvari SeiZleba 

CaiTvalos gruntis wylebis saangariSo saSualo mravalwlian doned. 

 
 
 
 
 
 
 

nax. 6.7. Surfebisa da amonaTxrebis ganlagebis sqema 
reliefis mixedviT 

1 – Surfebi; 2 – amonaTxari; 3 – naxevarSurfi 
 

pirveli kategoriis geologiuri sirTulis pirobebSi trasis I km-ze 

awyoben aranakleb ori Surfisa, mesame kategoriis sirTulisas ki _ 

aranakleb xuTisa. 

Surfebis Seswavlisas JurnalSi SeaqvT vizualuri dakvirvebis 

monacemebi saniadago _ gruntis Wrilis agebulebaze, struqturaze, 

Semadgenlobaze, simkvriveze, forianobaze, tenianobaze da niadagis 

plato 
plato ferdobi 

dablobi 

mcire daxrilobis 
ferdobi 
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calkeuli Sreebis Seferilobaze, gruntis wylis doneze da maTi modinebis 

intensiurobaze, SemdgomSi am monacemebs azusteben raodenobrivad dauSleli 

struqturiT amoRebuli gruntis nimuSebis laboratoriuli gamocdis 

monacemebis mixedviT. fxvier gruntebSi gamagrebas iTvaliswineben 1 m. 

siRrmidan, TixnarebSi da TixaSi 1,5 m. vake reliefis mqone gaSlil 

adgilebSi gruntebis gamokvlevebis daCqarebisa da gadaadgilebis mizniT 

SeiZleba gamoyenebul iqnas didi gamavlobis avtomobilebis Sasize 

awyobili meqanikuri SurfsaTxrelebi, romelTa daxmarebiT SeiZleba 80 sm 

diametrisa da 3 m-mde siRrmis mrgvali formis Surfebis amoTxra. 

patara Txrilebis nacvlad SeiZleba gakeTdes mcire burRilebi 30 sm 

diametriT, romelsac asrulebs erTi muSa saburRi freziT 2–4 m 

siRrmemde. 

burRilebi gahyavT adgilebSi, sadac Surfi aRwevs wylovan 

horizonts, xelovnur nagebobebTan da WrilTa ubnebze, sadac Surfebis 

Cveulebrivi siRrme ar aris sakmarisi. 0,5–1,0 m-ze mcire amonaTxrebs 

akeTeben Surfebs Soris gruntuli pirobebis Secvlis dazustebis mizniT 

saSualod yovel 250–300 m-ze. 

Tu patara Txrili gamoavlens gruntebis ganlagebis xasiaTis 

mniSvnelovan cvlilebas axlomdebare Surfidan SedarebiT, maSin patara 

Txrils adideben da aRrmaveben Surfad. 

yvela Surfi, patara Txrili da WaburRili unda iyos Setanili 

sapiketaJo JurnalSi piketaJTan mibmiT. 

miwis didi, Tavmoyrili samuSaoebis adgilebSi sainJinro-geologiur 

Ziebas ufro detalurad awamoeben. 

Rrma adgilebSi gruntis wylebis ararsebobisas, burRilebi CahyavT 

Wrilebis fskerze 1-2 m-ze ufro Rrmad, yovel 100–150 m-ze, magram aranakleb 

orisa erT WrilSi, ufro Rrma WrilebSi Tu pirveli gamokvlevis dros 

aRmoCenilia araxelsayreli gruntuli pirobebi, Surfebi da burRilebi 

gahyavT trasis orive mxares Wadrakuli wyobiT da iseTi raodenobiT, rac 

saWiroa hidrogeologiuri pirobebis zusti daxasiaTebisaTvis. 

maRali yrilebis ganlagebis adgilebSi Surfebi da burRilebi 

gahyavT yovel 50–100 m-ze fuZis aqtiuri zonis siRrmis gamokvleviT 

saSualod 3–4 m-ze.  
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gruntebis ZiriTad saklasifikacio analizebs (granulometriul 

Semadgenlobas, gruntis filtraciis koeficients, forianobas) akeTeben 

savele meTodebiT, raTa adgilze bunebrivi pirobebis mTliani kompleqsis 

gaTvaliswinebiT, SevZloT miwis vakisis konstruqciisa da muSa niSnulebis 

dasabuTeba. WaburRilebsa da SurfebSi fenebis ganlagebis da analizebis 

Sedegebs iyeneben grZiv profilze gruntebis dasatanad. 

gruntebis gamosacdelad da meqanikuri Tvisebebis gansazRvrisaTvis 

maTi sakontrolo nimuSebi igzavneba stacionarul laboratoriaSi. 

mcire xelovnuri nagebobebis ganlagebis adgilebSi dasaburRad 

iyeneben mcire burRebs diametriT 50–60, 78 da 89 mm. 10 m-ze naklebi sigrZis 

xidebisaTvis da dabali yrilebis qveS ganlagebuli milebisaTvis gahyavT 

5–6 m siRrmis erTi burRili, xolo 25–30 m-ze meti sigrZis xidis 

SemTxvevaSi ori-sami burRili. 

Tu yrilis simaRle milebis zemoT 12 m-mdea, burRilis siRrmes 

adideben 8–10 m-mde. aseve ikvleven gruntuli karierebis savaraudo 

adgilebs yrilebis asagebad. 

savele samuSaoebis procesSi, sainJinro-geologiuri gamokvlevebis 

safuZvelze aseve unda iyos miRebuli monacemebi gruntis simtkiceze da 

deformaciul Tvisebebze. susti gruntebis Zvraze gamocdisas iyeneben 

frTiani tipis danadgarebs, statikuri da dinamikuri tipis penetrometrebs. 

burRilebSi awarmoeben gruntebis Stampur da penetrometriul gamocdas. 

Zalian didi mniSvneloba aqvs sainJinro geologiur gamokvlevebs 

mTagorian adgilebSi. gansakuTrebuli gulmodginebiT ikvleven trasis im 

ubnebs, sadac SesaZlebelia mewyerebi, CamonaSalebi da Rvarcofis nariyebi. 

geologiuri TvalsazrisiT damaxasiaTebebli ubnebisaTvis adgenen ganiv 

sainJinro geologiur profilebs. 

 
6.5. sagzao-saSeni masalebis karierebis Zieba 

 
sagzao mSeneblobas sWirdeba qvis masalebis da qviSis mniSvnelovani 

raodenoba. nayofieri sasoflo-sameurneo miwebis dacvis aucileblobis 

gamo miwis vakisis asagebad gamosadegi gruntebis Tavmoyrili karierebis 

moZebna sakmaod Znelia. 

qvis da xreSiani masalebi sxvadasxva qveynebis teritoriaze 

araTanabrad aris ganawilebuli. magaliTad mraval qveyanaSi belorusiaSi, 
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ruseTis evropuli nawilis centralur raionebSi, dasavleT cimbirSi, 

marcxena napiris ukrainaSi da Crdilo yazaxeTSi, ar gvxvdeba qvis 

sabadoebi. bevr qveyanaSi gvxvdeba wvrili mtvrisebri qviSa, ukiduresad 

dabali wyalSeRwevadobis unariT. samxreT kavkasiis qveynebSi am mxriv 

saukeTeso mdgomareobaa somxeTSi, sadac bevria vulkanuri warmoSobis 

qvebi. sakmaod mravalferovani qvis masalebiTaa mdidari saqarTveloc, 

SedarebiT uaresi mdgomareobaa azerbaijanSi, sadac vrcel teritoriaze 

gvxvdeba mxolod mtvrovani Tixebi da gruntebi gajerebuli wyalSi xsnadi 

marilebiT. amitom Ziebis periodSi sagzao mSeneblobisaTvis gamosadegi 

masalebis da samrewvelo warmoebis Tanaproduqciebis adgilobrivi 

wyaroebis gamovlena mSeneblobis Rirebulebis Semcirebis efeqtur gzas 

warmoadgens. sagzao-samSeneblo masalebis trasispira karierebi, romlebsac 

specialurad xsnian saavtomobilo gzebis aSenebisaTvis mniSvnelovnad 

amcireben gzis mSeneblobis Rirebulebas. 

didi yuradReba unda daeTmos adgilobrivi, mcire simtkicis qvis 

masalebis Zebnas, romelTa gamoyeneba sagzao mSeneblobaSi SesaZlebelia 

cementiT an organuli SemkvrelebiT gamagrebis Semdeg (sxvadasxva saxis 

widebi, Tboeleqtrosadgurebis nacari da sxva masalebi, romlebic 

gamosadegia sagzao samoselsa da miwis vakisis asagebad). 

saqarTveloSi saSen masalaTa karierebTan dakavSirebul yvela 

sakiTxs aregulirebs garemos dacvis saministros saagento. maTi nebarTvis 

gareSe SeiZleba sabadoebis Zebna da karierebis gaxsna. maT sainformacio 

bankSi inaxeba yvela monacemi karieris mdebareobis, masalebis fiziko-

meqanikuri Tvisebebis saerTo maragebis wliuri mopovebis moculobisa da 

a.S. Sesaxeb. 

mineraluri saSeni masalebis sabadoebis Zebnas iwyeben geologiur 

organizaciebSi arsebuli e.w. safondo masalebis geologiuri da 

topografiuli rukebisa SeswavliT. qviSis sabados eZeben trasidan 10 km 

siganis zolSi, qviSis da xreSis sabados 40 km-ze da a.S. 

rekognoscirebisas aTvaliereben adgilebs, sadac ukve warmoebs 

masalebis  damuSaveba  an  gamovlinebulia  saSeni  masalebis  gaSiSvleba. 

miaxloebiT  afaseben  masalaTa damuSavebis SesaZlebel pirobebs da maTi 

gadazidvis saSualebebs. qviSasa da xreSs eZeben mdinareTa xeobebis gaswvriv, 

kalapotebis danaleqebisa da terasebis gaSiSvlebis daTvalierebiT. 
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nax. 6.8. sagzao-saSeni masalebis sabados monacemebi 
1 – mcenareuli grunti; 2 – qviSnari; 3 – Tixnari; 4 – xreSi wvrili 

qviSiT; 5 – wvrili qviSa; 6 – Tixa; 7 – nimuSis aRebis aRebis adgili da 
misi nomeri; 8 – gruntis wylebis done, gadaxsnis TariRi (mniSvnelSi)  
9 – xreSis granulometriuli Semadgenlobis mrudebi; 10 – fuWi qanebis  
sisqe (mricxvelSi) sasargeblo fena (mniSvnelSi); 11 – sabados konturi;  

12 – damagrebis boZi; 13 – geologiur-liTologiuri Wrilis xazi; 
14 – gamonamuSevris nomeri (mricxvelSi) fskeris niSnuli (mniSvnelSi) 
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nax. 6.8. gagrZeleba 

 

SedarebiT ufro perspeqtiul sabadoebSi gahyavT mcire siRrmis 

Wrilebi, raTa daadginon mfaravi Sris sisqis ganlagebis sazRvrebi da 

Seafason masalaTa xarisxi. 

geologiur-liTologiuri Wrili 

masStabebi: vertikaluri 1:100 
            horizontaluri 1:2000 
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detalur dazvervas awarboeben mxolod damuSavebisaTvis amorCeul 

ubnebSi.  

qvis karierebSi ikvleven qanis saxeobas erTgvarovani amofrqveuli 

qanebisaTvis upiratesad adgenen gadaxsnis Sris simZlavres da im Sris 

sisqes, romelsac Seexo gamoqarva. sagzao-saSeni masalebis karierebis 

aRwerilobis nimuSi mocemulia nax. 6.8-ze 

 
6.7. usafrTxoebis teqnika saavtomobilo gzebis 

da aerodromebis Ziebis dros 
 

saavtomobilo gzebis da aerodromebis Ziebisas savele samuSaoebi 

Zalian xSirad warmoebs dasaxlebuli  punqtebidan moSorebiT. banakis 

pirobebSi cxovreba da Sesasrulebeli samuSaoebis xasiaTi xSirad aris 

dakavSirebuli safrTxesTan. amitom saZiebo partiis organizebis dros 

didi yuradReba unda mieqces sanitaruli da usafrTxoebis teqnikis 

wesebis dacvas. momuSaveebi uzrunvelyofili unda iyvnen spectansacmliT, 

individualuri dacviTi mowyobilobebiT, davadebebisa da ubeduri 

SemTxvevebis dros pirveladi daxmarebis aRmoCenis saSualebebiT. 

banakebis sadgomebi unda iyos uzrunvelyofili normaluri sanitarul 

-higiunuri pirobebiT. 

yvela inJiner-teqnikuri muSaki valdebulia gamgzavrebamde gaiaros 

usafrTxoebis teqnikis instruqtaJi. adgilobriv muSebTan, instruqtaJs 

atareben samuSaos dawyebamde. 

samuSaod gasvlamde raionebSi, sadac SesaZlebelia malariiT, 

encefalitiTa da raime epidemiuri seniT daavadeba, saZiebo partiis 

TanamSromlebs aucileblad ukeTeben profilaqtikur acrebs, xolo 

samedicino dawesebulebebSi utareben specialur instruqtaJs. 

Sxamiani qvewarmavlebis gavrcelebis adgilebSi maZieblebma Tan unda 

iqonion Sprici da gvelsawinaaRmdego Srati. 

zamTarSi saZiebo partiis TanamSromlebi unda iyvnen uzrunvelyofili 

Tbili tansacmeliTa da fexsacmeliT. Zlieri yinvebis dros saxeze unda 

waisvan vazelinis Txeli fena, xolo 30C ufro dabali temperaturisas 

savele samuSaoebis Sesruleba SeiZleba mxolod specialuri nebarTvis 

Semdeg. saZiebo banakisaTvis arCeven amaRlebul, mSral, sufTa adgilebs, 

sasurvelia saTbobisa da sasmel wyalTan axlos. xanZri saSiSroebis 
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Tavidan acilebis mizniT, tyes, romelic gars akravs, asufTaveben fiCxisa 

da waqceuli xeebisagan, karvebs, wylis Sedinebisagan dacvis mizniT, 

ukeTeben Rarakebs. koconis danTeba dasaSvebia, karavidan 10 m-is daSorebiT, 

specialur moedanze. sawvav da sazeT masalebs inaxaven metalis taraSi 

specialurad mowyobil adgilze aranakleb 100 m daSorebiT banakidan ara 

nakleb 50 m. unda eridon qvaTa cvenis ubnebs, kldis Zirebs Tavze 

gamonaSverebiT, mTis mdinareebis amomSral kalapotebs da viwro xeobebis 

fskerebs. romlebSic kokispiruli wvimebis dros warmoiqmneba mZlavri 

nakadebi. 

mTebSi samuSaoebis dawyebamde saZiebo partiis yvela TanamSromelma 

unda Seiswavlos mTebis ferdobebze asvlisa da Camosvlis, xolo 

maRalmTian raionebSi alpinisturi mowyobilobebis gamoyenebis wesebi: 

Jangbadis ukmarisobis pirobebi saWiroa dazRvevis wesebis da moZraobis 

reJimis codna, uamindobis, nislis, Tovisa da Zlieri qaris dros miwis 

SeSrobamde mTebSi muSaoba unda Sewydes. saxifaTo adgilebSi: xramze, 

xeobis lavgardanebze; karnizebze; CamonaSalebze da cicabo ferdobebze 

momuSaves Toki unda hqondes Semokruli, romelsac saimedod amagreben. 

mzis Casvlis Semdeg mTebSi Zalian Cqara binddeba, amitom samuSao droze 

unda damTavrdes. 

dausaxlebel raionebSi muSaobisas TiToeuli saZiebo qvedanayofs 

unda hqondes saavario aRWurviloba, ori Semowmebuli kompasi, 

topografiuli ruka, afTiaqi, wyalSeuRwevad garsSi moTavsebuli asanTebi, 

sanadiro Tofi vaznebis maragiT. sursaTis xelSeuxebi maragi (udabnoSi 

wylis maragi), dana, culi, Toki, raketis sasroli pistoleti raketebis 

kompleqtiT. yvela TanamSromels unda SeeZlos kompasis, mzis, varskvlavebis 

da adgilobrivi sagnebis mixedviT orientireba. 

visac mouwevs ucnobi marSrutiT gamgzavreba banakSi unda datovos 

Tavisi momavali moZraobis sqema, gzadagza xeebze gaakeTos SenaTali an 

Camoamtvrios totebi, gamosaCen adgilebSi datovos baraTebi gulmkerdis 

simaRleze buCqebze, xeebze da aseve gaakeTos mcire amonaTxrebi. 

banakidan wasvla samuSaos xelmZRvanelis gareSe akrZalulia. saZiebo 

partiis erTi wevris an jgufis aryofna ucnobi mizeziT mciredasaxlebul 

da dausaxlebel raionebSi sagangebo SemTxvevaa, risTvisac saWiroa 

saswrafo zomebis miReba. 
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gzaabneulTa Zebna unda awarmoos aranakleb orma razmma, saZiebo 

partiis ufrosis mier damuSavebuli gegmis mixedviT da adgilobrivi 

pirobebis gaTvaliswinebiT. saZebnma razmma unda SearCios Ramisa da dRis 

sadgomebi amaRlebul adgilebSi da aucileblad daanTon koconi. 

saSveli vertmfrenebis xmauris gagonebisas gzaabneulebma unda 

aniSnon: dRisiT – boliT, RamiT ki koconis aliT. Zebnis gaWianurebisas, 

Soridan SesamCnev simaRleebze ganalageben samorigeo punqtebs, sinaTlisa 

da bgeris signalizaciis ganxorcielebisaTvis (boli, cecxli, droSebi, 

zaris rekva, raketebi, Tofis gasrola) daxmarebisaTvis unda mimarTon 

adgilobriv mosaxleobas. 

Ziebis ganxorcielebisas aucilebelia adgilobrivi mmarTvelobis 

informireba. saflobi da Waobebis gamokvlevisas saWiroa gansakuTrebuli 

sifrTxilis dacva. muSebi unda midiodnen ara erTmaneTis gverdiT, magram 

sakmaod axlo manZilze, rom saWiroebis SemTxvevaSi SeeZloT 

erTmaneTisaTvis daxmareba. latanis gadacema an Tokis gadagdeba. 

TiToeulma TanamSromelma unda iqonios ara nakleb 2 m sigrZis sarye 

Waobis zeda qerqis simkvrivis Sesamowmeblad. 

saZiebo partiis gadasvlisas mdinaris fonze pirvelad uSveben 

TanamSromels, romelmac kargad icis curva. mas irgvliv Semoaxveven Toks, 

romlis bolo napirze uWiravT. igi ikvlevs wylis siRrmes da misi dinebis 

siCqares. fons orive mxridan aRniSnaven saryeebiT gadasasvlelis RerZidan 

1,5–2 m-ze. 

mdinaris fonze gadasvla dacvis gareSe SeiZleba mxolod maSin Tu 

misi siRrme ar aRemateba 0,6 m-s. xolo dinebis siCqare _ ara umetes 3 m/wm. 

nakadis didi siRrmisa da siCqaris dros fonze gadasvla SeiZleba mxolod 

napirze mimagrebuli Tokis daxmarebiT. curvis aramcodneni mdinares 

gadian amxanagis TanxlebiT. cxeniT gadasvlisas fonis siRrme ar unda 

aRematebodes 1,3 m-s 2 m/wm dinebis siCqaris dros da 0,8 m-s 3–4 m/wm dinebis 

siCqarisas. cxeni unda gaviyvanoT dinebis sawinaaRmdego mimarTulebiT. 

moZraoba unda iyos mdore da uwyveti. mxedarma fexebi unda gamoiRos 

uzangebidan. 

sapalniani cxenebisaTvis fonis siRrme Seadgens 0,4 m. Tu wylis 

siCqarea 3–4 m/wm. da 0,6 m-s 1,5–2 m/wm dinebis siCqarisas. 
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sakidebze gadasvlis SemTxvevaSi gamosayenebel Tokebs an bagirebs 

unda hqondes aranakleb 7–5 jeradi simtkicis maragi da gamwyveti Zala ara 

nakleb 600 kg/sm2. 

yinulze gadasvlisas gansakuTrebiT gazafxulze, roca igi myifea, 

saWiroa gansakuTrebuli sifrTxilis dacva. periodulad unda Semowmdes 

yinulis sisqe. 100 kg-mde saerTo wonis tvirTis gadatanisas yinulis sisqe 

unda iyos aranakleb 8–10 sm, xolo avtomobilis gadasvlisas aranakleb 30-

35 sm. sisqis. Txel yinulze saWiroa jaWvurad svla, erT saerTo Tokze 

CaWidebiT, raTa yinulSi CavardnilisaTvis SeiZlebodes daxmarebis 

aRmoCena. 

yinulovan gadasasvlelebze saWiroa mgzavrebis gamoyvana 

avtomobilebidan, xolo mZRolebma unda waiyvanon avtomobili kabinis Ria 

karebiT, ara umetes 10 km/s siCqariT. 

tyeze an buCqnarze gasvlisas win mosiaruleni unda ecadon ar 

moaxvedron gadaRunuli totebi ukan mosiaruleebs da ar daazianon isini 

sartyeebis, samfexebis, Zalayinis, culis da sxva xelsawyoebis wveriT. 

amitom bilikze gavlisas maZiebelTa  Soris manZili unda iyos aranakleb 

3–5 m. 

arsebul gzebze saZiebo samuSaoTa Catarebisas avtomobilebis 

intensiuri moZraobis pirobebSi momuSave rgolis orive mxares 50–100 m-ze 

ayeneben maregulireblebs wiTeli da yviTeli droSebiT. 

rkinigzebis gadakveTebze gadaRebis samuSaoebis Sesrulebis dros 

matareblebis moZraobaze Tvalyuris sadevneblad specialurad gamohyofen 

muSas, raTa man droulad misces signali matareblis moaxloebis Sesaxeb. 

am samuSaoebis Sesruleba uamindobisa da cudi xilvadobis dros 

akrZalulia. 

eleqtrogadamcemis sahaero xazis mavTulebis Camokidebis simaRles 

gansazRvraven kuTxesazomi xelsawyoTi gzaze dakvaluli bazisis safuZvelze. 

dauSvebelia mavTulis Camokidebis simaRlis gazomva uSualod lataniT an 

saryiT. 

mcuravi saSualebebis gamoyenebis win saWiroa davrwmundeT maT 

gamarTulobaSi. saWiroa viqonioT saWiro mowyobiloba: niCbebi, niCbis 

paloebi, bagirebi, Tokebi, vedroebi, wylis gadasasxmelad da maSveli 

rgolebi an qamrebi. 
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datvirTul mdgomareobaSi navis bortebis amaRleba wyals zemoT 

unda iyos aranakleb 20 sm, xolo qarian amindSi _ 40 sm.  

saxido gadasasvlelze hidrometriuli samuSaoebis Sesasruleblad 

daiSvebian mxolod is TanamSromlebi, romlebmac kargad ician curva da 

niCbis mosma. 

sainJinro-geologiuri Ziebebis, hidrometriuli, saburRi, gvirabgamyvani 

da geofizikuri samuSaoebis Sesrulebisas da aseve qviSian udabnoebSi 

yofnisas aucilebelia usafrTxoebis wesebis Sesruleba, romlebic am 

saxiT samuSaoebisaTvis specialurad aris gaTvaliswinebuli. 

Tu Ziebisas ubeduri SemTxvevis Sedegad dazaralebulma dakarga 

Sromisunarianoba 3 dReze meti samuSao dRis ganmavlobaSi, saWiroa es 

SemTxveva registrirebul iqnas saTanado formiT, mizezis dadgeniTa da 

damnaSaveebis aRniSvniT. 

sainJinro-teqnikurma personalma yuradRebiT unda Seiswavlos 

usafrTxoebis teqnikis wesebi da Tvalyuri adevnos, rom muSebma icodnen 

da daicvan es wesebi. 

saZiebo eqspediciebis, partiebis, razmebisa da brigadebis 

xelmZRvanelebs akisriaT pasuxismgebloba im ubedur SemTxvevebze, 

romlebic dakavSirebulia Sromis dacvis wesebis darRvevasTan. 
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Tavi 7. saavtomobilo gzebis variantebis Sedareba 

7.1. gzebis variantebis Sedareba samSeneblo da 
saeqspluatacio xarjebis mixedviT 

 
Ziebisa da teqnikuri proeqtis damuSavebis procesSi aucilebelia 

gzebis variantebis erTmaneTTan Sedareba, igi saWiroa rogorc did 

manZilze gzis saukeTeso mimarTulebis amorCevisaTvis, aseve rTul 

pirobebSi calkeuli ubnebis mdebareobis SerCevisaTvis. variantebis 

Sedarebisas varaudoben, rom TiToeuli variantisaTvis kerZo saproeqto 

gadawyvetebi: saproeqto xazis mdebareoba, xelovnur nagebobaTa da savali 

nawilis tipi da konstruqcia da a.S. warmoadgens yvelaze optimalurs. 

winaswari daproeqtebis procesSi proeqtis avtorma yvela SesaZlo 

varianti maqsimaluri yuradRebiT unda daamuSaos da gadawyvetileba, 

saukeTesos arCevaze miiRos obieqturi, raodenobrivi monacemebis mixedviT. 

variantebis Sedareba SeiZleba vawarmooT sxvadasxva meTodiT. es 

damokidebulia gzis sigrZeze, mis mniSvnelobaze, Rirebulebaze TiToeuli 

variantis mixedviT da daproeqtebis stadiaze. ase magaliTad, teqnikuri 

Ziebis da ararTul obieqtebze teqnikuri proeqtis Sedgenis procesSi 

zogjer sakmarisia variantebis miaxloebiTi Sefaseba ZiriTadi maCveneblebis 

mixedviT.  

sxvadasxva variantebisaTvis gansazRvraven maCveneblebs, romlebic 

axasiaTeben gzaze samuSaoTa moculobas, tvirTebisa da mgzavrebis 

gadaadgilebis moxerxebulobasa da moZraobis usafrTxoebas. unda 

aRiniSnos, rom es meTodi amJamad farTod gamoiyeneba sazRvargareT 

maRali kategoriis gzebis daproeqtebisas variantebis Sedarebisas misi 

simartivisa da TvalsaCinoebis gamo.  

angariSoben trasis sigrZes da misi ganviTarebis koeficients; 

moxvevis kuTxeebis ricxvs (sul da 1 km-ze), moxvevis kuTxeebis jamur 

sidides  -s da moxvevis kuTxis saSualo sidides _ n:  , sadac n – 

moxvevis kuTxeebis raodenobaa; mrudebis radiusis saSualo sidides  

)(:)(3,57  KRp , 

sadac K  mrudebis Semajamebeli sigrZea.  

mxedvelobaSi iReben agreTve minimaluri radiusis mqone mrudebis da 

serpantinebis raodenobas gegmaSi; dasaxlebuli punqtebis sazRvrebSi 
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gamavali, agreTve didi da zRvruli qanobebis mqone ubnebis sigrZes, im 

ubnebis sigrZes, sadac moZraobis dasaSvebi siCqare SezRuduli (dasaxlebuli 

punqtebi, gadakveTebi erT doneze, SezRudvebi mcire radiusis mrudebze da 

sxva).   

saavtomobilo gzebisa da rkinigzebis gadakveTebis raodenobas erT 

da sxvadasxva doneze;  

didi xidebis raodenobas da maT sigrZes;  

specialuri sainJinro nagebobebis zomebs da raodenobas (gvirabebi, 

Tovldamcavi galereebi, sayrdeni kedlebi, aivnebi da sxva);  

im adgilebis raodenobas, sadac SesaZlebelia moZraobis Sewyveta 

mewyerisa da Tovlis Camowolis gamo da sxva; 

miwis samuSaoebis moculobas, maT dayofas jgufebad damuSavebis 

siZnelis mixedviT. moTxovnilebas ZiriTad samSeneblo masalebze da maTi 

zidvis saSualo manZils;  

saerTo moTxovnilebebs ZiriTad meqanizmebSi da samuSao ZalaSi. 

moyvanili CamonaTvali gvaZlevs sakmaod srul warmodgenas 

Sesadarebel variantebze, magram sxvadasxva maCveneblebis erTmaneTs Soris 

dapirispireba Zalian rTulia. gegmis saukeTeso maCveneblebis mqone 

variants SeiZleba gaaCndes saSeni masalebis zidvis didi saSualo manZili 

an samuSaoTa ufro didi moculoba. 

trasis mokle manZilze gzis gayvanis varianti Cveulebriv 

dakavSirebulia samuSaoTa did moculobasTan, agreTve Waobebis, xramebis 

da mdinareTa gadakveTebis aucileblobis gamo, romelTa acileba SeiZleba 

sxva variantSi.  

Tu SevarCevT variants samuSaoTa minimaluri moculobiT, magram 

didi sigrZiT, es gamoiwvevs avtomobilis saeqspluatacio da gzis movla-

SenaxvisTvis saWiro Tanxebis gadidebas, amitom zemoT moyvanil variantTa 

maCveneblebi saWiroa davupirispiroT erTmaneTs ise, rom Tavidan aviciloT 

mcdari daskvnebi.  

variantebis Sedarebis ganzogadoebul maCveneblad SeiZleba CaiTvalos 

TiToeuli maTganis dayvanili Rirebuleba. moZraobis didi intensiobis 

dros, didi sigrZis variantis SemTxvevaSi saeqspluatacio xarjebi izrdeba 

imdenad, rom ramdenime wlis ganmavlobaSi SeiZleba gadaaWarbos 

mSeneblobis dros miRebul mTlian ekonomias, rTuli, magram mokle gzis 
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mSeneblobis RirebulebasTan SedarebiT. amitom saWiroa erTdroulad 

Sefasdes rogorc samSeneblo, ise saeqspluatacio xarjebi. axali gzebis 

mSenebloba an arsebuli gzebis rekonstruqcia saSualebas gvaZlevs ufro 

racionalurad movawyoT mizidulobis raionSi tvirTebis gadazidva da 

mgzavrTa gadayvana. es gvaZlevs ekonomikur efeqts, rogorc erTdroulad, 

ise yovelwliurad, uSualod transportze da mizidulobis raionSi 

arsebul ekonomikis sxva dargebSi.  

gzis mSeneblobaze an rekonstruqciaze ekonomikuri efeqtis saerTo 

sidide Sedgeba Semdegi nawilebisagan.  

1. ekonomikuri efeqti, miRebuli avtomobilebiT tvirTis gadazidvisa 

da mgzavrTa gadayvanis pirobebis gaumjobesebis Sedegad, romelic gzis 

mSeneblobaze an rekonstruqciaze uaris Tqmis SemTxvevaSi aseve iqneboda 

ganxorcielebuli, magram ufro Zvirad. ekonomikuri efeqti miiReba 

avtomobilebis muSaobis pirobebis gaumjobesebis Sedegad sawvavi da sacxi 

masalebis, rezinisa da maragnawilebis naklebi xarjviT, agreTve 

gadazidvis manZilis SemcirebiT, mgzavrTa gadayvanisa da tvirTis 

gadazidvis xangrZlivobis SemcirebiT.  

2. ekonomikuri efeqti, miRebuli perspeqtiuli tvirTbrunvis ufro 

racionaluri ganawilebiT transportis sxvadasxva saxeebs Soris da 

saavtomobilo transportze im tvirTis gadarTviT, romelic gzis 

ararsebobis dros gadatanili iqneboda transportis naklebad efeqturi 

saxeobiT.  

3. ekonomikuri efeqti, miRebuli mizidulobis raionSi ganlagebuli 

arasatransporto dargebis sawarmoebis mier, regularuli satransporto 

mimosvlis uzrunvelyofis Sedegad, saavtomobilo gadazidvebis dros 

tvirTis danakargebis Semcirebis, deficituri tvirTis dagvianebiT mitanis 

da sasoflo-sameurneo produqciis nela gazidvis gamo gamowveuli 

danakargebis likvidaciis Sedegad.  

4. ekonomikuri efeqti, miRebuli mizidulobis raionSi gzis 

eqspluataciaSi Sesvlis Semdeg axali sawarmoebis ganviTarebisa da 

bunebrivi resursebis axali wyaroebis aTvisebis Sedegad. aTvisebul 

raionebSi produqciis warmoebaze saWiro xarjebi mcirdeba qalaqgare 

zonaSi izrdeba produqtebis warmoeba da gayidva, iwyeba deficituri 

sasargeblo wiaRiseulis damuSaveba da sxva.  
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ekonomikuri efeqti, miRebuli arasawarmoo sferoSi, mizidulobis 

raionebis keTilmowyobiT saavtomobilo gzebis mSeneblobis Sedegad. 

saxelmwifo biujetSi sawarmoebisa da organizaciebis gadaricxvebis gazrdiT, 

rac gamowveulia axali efeqturi, satransporto kavSirebis warmoSobiT.  

ekonomikuri efeqti, miRebuli sagzao-satransporto SemTxvevebis 

raodenobis SemcirebiT saavtomobilo gzebis rekonstruqciis Sedegad. 

TiToeuli SemTxveva dakavSirebulia erovnuli ekonomikis danakargebTan 

materialuri warmoebis sferodan mosamsaxureebis xangrZlivi droiT an 

mTlianad gamoTiSvis gamo. ubeduri SemTxvevebi iwvevs agreTve 

avtomobilebisa da tvirTebis dazianebas. amitom sagzao-satransporto 

SemTxvevebiT gamowveuli danakargebis Semcireba, anazRaurebis vadebSi 

xSirad aRwevs gzis rekonstruqciis Rirebulebis 20-30%.  

mSeneblobis efeqturobis gamomJRavnebis TiToeuli formis 

raodenobrivi Sefaseba xorcieldeba gzis mSeneblobis Semdeg warmoqmnili 

pirobebis SedarebiT im situaciasTan, romelic iqneboda mocemul raionSi 

am gzis mSeneblobaze uaris Tqmis SemTxvevaSi.  

variantebis Sefasebisas maxasiaTebelTa zusti gamoTvlisaTvis 

saWiro monacemebi moyvanilia sxvadasxva wyaroebSi, romlebic miZRvnilia 

saavtomobilo gzis mSeneblobisa da rekonstruqciis dafinansebis 

ekonomikuri efeqturobis gansazRvrisadmi.  

arsebobs variantebis Sefasebis araerTi meTodi. mag., ekonomiurobis 

maCveneblis mixedviT variantebis Sedarebis meTodi. masSi  gaTvaliswinebulia 

saavtomobilo gzebis pirveldawyebiTi mSeneblobisa da Semdgomi 

rekonstruqciis Rirebuleba, xarjebi gadazidvebze, Sromis danaxarjebi 

gzis mSeneblobaze, mis rekonstruqciaze da tvirTis gadazidvaze.  

variantebis Sedarebisas iTvaliswineben erovnuli ekonomikis mier 

miRebul danazogs sagzao-satransporto xarjebis Semcirebis Sedegad gzis 

aSenebis an rekonstruqciis gamo. 

variantebis Sedareba unda vawarmooT kapitaluri dabandebis 

daSorebulobisa da gafantulobis gaTvaliswinebiT. amasTan, variantebis 

Sedareba xdeba ori maCveneblis mixedviT: samuSao drois danazogiTa da 

danaxarjiT, romlebic aucilebelia am danazogebis dagrovebisaTvis. 

danazogebis Sromis xarjebTan damokidebulebas ewodeba ekonomiurobis 

maCvenebeli. ori variantidan miRebuli unda iqnes is, romlisTvis 

ekonomiurobis maCvenebeli iqneba didi.  
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teqnikur-ekonomikuri maCveneblebis mixedviT variantebis Sedarebis 

sakiTxi metad rTulia da amitomac, dRemde ar arsebobs erTiani saerTo _ 

miRebuli meTodi. yvelaze mizanSewonilia kapitaluri dabandebis 

efeqtianobis koeficientis mixedviT variantebis Sedarebis meTodi. am 

SemTxvevaSi variantis SerCevisas gansakuTrebuli mniSvneloba aqvs 

mSeneblobis teqnikur sirTules. rTulia, ubnebi, sadac saWiroa specialuri 

nagebobebis mowyoba (didi xidebi, gvirabebi, Tovldamcavi galereebi, 

sayrdeni kedlebi da sxva), sadac mosalodnelia mewyerebi, Rvarcofebi, 

CamonaSlebi, Waobebi da a.S. isini arTuleben mSeneblobas, adideben masalebis 

xarjs zrdian mSeneblobis vadasa da Rirebulebas, amitom upiratesoba 

SeiZleba mieces variants, romelic gverds uvlis aseT rTul adgilebs.  

ufro efeqturi saproeqto gadawyvetis gamovlineba xdeba raodenobrivi 

maCeneblebis mixedviT variantebis Sedarebisas. aSkaraa, rom variantebis 

mixedviT gadazidvaTa moculobebi unda iyos erTnairi. variantebis 

efeqturoba mJRavndeba dayvanili jamuri xarjebis SedarebiT, romelTa 

gaangariSeba warmoebs formuliT:  





ct

t

tE

c
K

E

E
P

1 )1( d.x.

d

d.x.

n
d.j.x. ,                       (7.1) 

sadac En – SedarebiTi efeqturobis normatiuli koeficientia mSeneblobis 

ukanaskneli wlisaTvis. sxvadasxva qveynebSi misi rekomendebulia sididea 

0,08-0,12, Kd – erTdrouli xarjebia (kapitaluri dabandebebi) dayvanili 

mSeneblobis ukanaskneli wlisaTvis; tc – variantebis Sedarebis vadaa; Ct – 

mimdinare xarjebia (gadazidvaze da remontze) t wlisaTvis.  

saukeTeso variants Seesabameba umciresi dayvanili Rirebuleba. 

magram am xerxiT adgenen variantebidan yvelaze ukeTess da ar fasdeba misi 

efeqturoba erovnuli ekonomikisaTvis. kapitaluri dabandebis efeqturobas 

gansazRvraven formuliT:  

 
arspr

prars

KK

CC
E




 ,                               (7.2)  

sadac indeqsiT „ars“ aRniSnulia erTdrouli da mimdinare xarjebi 

arsebuli mdgomareobis dros (e.i. gzis an saxide gadasasvlelis aSenebamde), 

indeqsiT „pr“ aRniSnulia xarjebi, romlebic gaTvaliswinebulia proeqtiT.  

mSenebloba ekonomikurad efeqturia Tu efeqturobis faqtiuri 

koeficienti aWarbebs normatiuls 
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dEE  . 

Sedarebas axdenen erTi saangariSo wliT, romelsac arCeven 

moZraobis intensivobis zrdis tempis mixedviT (cxr. 7.1). moZraobis 

intensivobis xazovani zrdisas saangariSo wlad iTvleba me-12 weli.  

cxrili 7.1 

intensivobis yovelwliuri 

gazrdis koeficienti 

saangariSo 

weli 

intensivobis 

yovelwliuri gazrdis 

koeficienti 

saangariSo 

weli 

1.04 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

4 

8 

10 

11 

11 

12 

13 

1.08 

1.09 

1.10 

1.11 

1.12 

13 

14 

14 

15 

15 

 

 

 

7.2. saavtomobilo gzebis variantebis Sefaseba 
gamtarunarianobis mixedviT 

 

Tanabari gamtarunarianobis uzrunvelyofa mTel sigrZeze axali 

gzebis daproqtebis SemTxvevaSi Znelia. gegmis elementebisa da profilis 

sidideebis gansxvavebis gamo, moZraobis siCqare calkeul ubnebze icvleba. 

amis gamo mosazRvre ubnebis gamtarunarianoba SeiZleba Zlier 

gansxvavdebodes.  

gzis gamtarunarianobis SefasebisaTvis da im ubnebis gamovlinebisaTvis, 

romlebSic pirvel rigSi SesaZlebelia moZraobis Seferxeba da sacobebis 

warmoqmna, ageben gamtarunarianobis xazovan grafikebs (nax. 7.1). am grafikis 

asagebad SeiZleba gamoyenebul iqnas ori xerxi – saangariSo da Semcirebis 

koeficientebisa.  

miaxloebiTi saangariSo meTodi gamomdinareobs saTanado 

gantolebebidan. moZraobis intensivoba, romelic Seesabameba gamtarobis 

unars, anu, gzis ubnis gamtarunarianoba ganisazRvreba grafikze maTi 

gamomsaxveli xazebis gadakveTis wertiliT (nax. 7.2), magram sagzao pirobebis 

gavlena gamoixateba mxolod  Tavisufali  moZraobis siCqaris sididiT 0V . 

Tu sagzao pirobebis gauareseba iwvevs Tavisufali moZraobis 

siCqaris Semcirebas 0V  -mde, maSin satransporto nakadis  saSualo siCqare 
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nax. 7.1. gzis monakveTis gamtarunarianobis grafiki  
        1 – erTeuli avtomobilebis siCqare; 2 – nakadis saSualo siCqare;  
        3 – gamtarunarianoba savali gzis moniSvnisa da sagzao niSnebis  
          arsebobisas; 4 – igive, moniSvnis da niSnebis ararsebobisas 

 

mtkicdeba VsaS-mde da gamtarunarianobac Sesabamisad mcirdebaN 0N  -mde. 

amasTan, moZraobis intensivobaze siCqaris damokidebulebis xazi TiTqosda 

gadaadgildeba Tavdapirveli mdebareobis paralelurad 0V  siCqaris 

mimarT, romelic Seesabameba moZraobis Tavisufal pirobebs. amitom, 

Tavdapirvelad ageben Tavisufali moZraobis siCqaris grafiks gzaze 

erTeuli msubuqi avtomobilebisaTvis, xolo Semdeg gansazRvraven maT 

Sesabamis gamtaraunarianobas.  

ufro farTo gamoyeneba aqvs gamtarunarianobis gansazRvris II xerxs, 

damyarebuls empiriuli koeficientebis gamoyenebaze. isini gamoxataven 

sagzao pirobebis gavlenas gamtarunarianobis cvlilebaze horizontalur, 

gegmaSi swor ubanTan SedarebiT. es koeficientebi daadgina profesorma v. 

silianovma dakvirvebaTa monacemebis mixedviT. gzis romelime ubnis 

gamtarunarianoba, msubuqi avtomobilebis dayvanili raodenobisaTvis 

ganisazRvreba gamosaxulebidan  

sworebi 
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N 1321max ,,  NN  ,          (7.3)  

sadac maxN maqsimaluri praqtikuli gamtarunarianobaa; 131,  

gamtarunarianobis Semcirebis koeficientebis araxelsayreli pirobebis 

gavlenis gamo.  

 

 

 

 

 

 

 

 

 

nax. 7.2. kavSiri erTeuli avtomobilis Tavisufali moZraobis  
siCqares, gzis gamtarunarianobasa da satransporto nakadis  

saSualo siCqares Soris 
 

gamtarunarianobis Semcirebis kerZo koeficientebis mniSvneloba 

orzoliani gzebisaTvis moyvanilia qvemoT Semoklebuli saxiT.  

moZraobis zolis sigane, m 3,75 3,5 3,0 

β1        1,0 0,97 0,85 

  manZili savali nawilis wibodan gverdulze  
  dabrkolebamde, m     2,5 2,0 1,5 1,0 0,5 0 

    β2 (savali nawilis siganisaTvis 3,5 m)  1,0 0,99 0,95 0,9 0,83  0,78 

  avtomatareblebis raodenoba satransporto  
  nakadis SemadgelobaSi     1 10 20 30  

    β3 (msubuqi da saSualo tvirTamweobis  
  satvirTo avtomobilebis raodenoba 
  Seadgens 20%-s,      0,98 0,93 0,87 0,81 

  grZivi qanobi, ‰      20 30 40 50 60 

  β4 (aRmarTis 500 m sigrZisas da  
  avtomatareblebis 10%-is dros)    0,92  0,91    0,83     0,75   0,64 
 
  xilvadobis  manZili, m    50 50-100    150-250    250-350 
     β5        0,68   0,73    0,90        0,98 

mrudebis radiusi gegmaSi, m >600 450-250  <100 

β6 1,0 0,96  0,85 

 

V 

V0 

V0 

VsaS 

VsaS 

N0 N0 N 
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moZraobis siCqaris Semcireba dasaxlebul punqtebSi 
samgzavro niSnebis moqmedebis zonaSi, siCqaremde, km/sT  

60 50 30 20 10 

β7 da β1 gadakveTebi erT doneze.  1,0 0,98 0,88 0,76 0,49 

 
avtomobilebis raodenobisas marcxniv Semoxvevis 
dros % (savali nawilis sigane 7m)  

0 20 40 60 80 

β8 gadakveTebis dros       

mouwyobeli 0,94 0,82 0,70 0,57 0,47 

kunZulebiT 0,98 0,96 0,91 0,84 0,84 

cvalebad siCqareTa zolebiT 1 1 1 1 0,95 

 

gverdulTa tipebi  
gamagrebuli 

RorRiT  
gamagrebuli 

naTesiT 
mSrali 

aragamagrebuli 

β9 0,99 0,95 0,90 

safaris tipi  xorkliani 
gaumjobesebuli 

asfalt- 
betonis 

qvafenili  

β10 1 0,87 0,42 

monakveTebi avtobusebis 
gaCerebebTan, dasvenebis 
moednebiT  

gzisgan 
gamoyofiT 

savali nawilidan 
gamoyofis gareSe 

β11 1,0 0,64 

moniSvnis zolebi  RerZuli xazi aRmarTebze damatebiTi zoli  

β12 1,02 1,30-1,50 

 

7.3. saavtomobilo gzebis variantebis Sefaseba moZraobis 
usafrTxoebis uzrunvelyofis mixedviT 

 

gzaze moZraobis usafrTxoebis uzrunvelyofa ganisazRvreba ara 

marto trasis calkeuli geometriuli elementebis zomebisadmi moTxovnebis 

dakmayofilebiT, aramed am elementebis urTierTSexamebiT. amitom gzis 

variantebis ganxilvisas aucilebelia moxdes maTi Sefaseba moZraobis 

usafrTxoebis uzrunvelyofadobis xarisxiT. am mizniT ganxorcielebisaTvis 

farTod gamoiyeneba avariulobis koeficientebisa da usafrTxoebis 

koeficientebis meTodebi.  

avariulobis koeficientebis meTodi damyarebulia sagzao-satransporto 

SemTxvevebis statistikis masalebis ganzogadebaze. is gansakuTrebiT 

moxerxebulia arsebuli gzebis rekonstruqciis dros saproeqto gadawyvetis 

gaanalizebisaTvis. igi saSualebas gvaZlevs didi moculobis gaangariSebebis 

gareSe gamovavlinoT saSiSi adgilebi saproeqto dokumentebis safuZvelze.  

gzis ubnebis saSiSroebis xarisxi xasiaTdeba avariulobis Sejamebuli 

koeficientiT. igi warmoadgens im kerZo koeficientebis namravls, 
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romlebic iTvaliswineben gegmisa da profilis calkeuli elementebis 

gavlenas moZraobis usafrTxoebaze.  

14321 ,,,, KKKKK av .                         (7.4) 

koeficientebi K1 da K2,...,K14 warmoadgenen ubedur SemTxvevaTa raodenobis 

damokidebulebas gegmisa da profilis elementis ama Tu im sididis dros 

SemTxvevebis raodenobasTan gzis etalonur ubanze: 7,5 m savali nawilis 

siganiT; gegmaSi swor, horizontalur ubanze mtkice da farTo gverdulebiT.  

sagzao ubeduri SemTxvevebis samamulo da sazRvargareTis statistikis 

masalaTa monacemebis analizis Semdeg miRebuli koeficientebis saSualo 

mniSvnelobebi moyvanilia qvemoT.  

moZraobis intensiuroba 
avt/dRe-RameSi 

500 1000 3000 7000 >9000 

K1 0,40 0,50 0,75 1,0 1,7 

savali nawilis sigane, m  4,5 5,5 6 7,5 ≥8,5 

K2 (gamagrebuli gverdulebiT)  2,2 1,5 1,35 1,0 0,80 

K2 (gaumagrebeli gverdulebiT)  4 2,75 2,5 1,5 1,0 

gverdulis sigane, m  0,5 1,5 2 3  

K3 2,2 1,4 1,2 1  
grZivi qanobi, %  20 30 50 70 80 

K4 1 1,25 2,5 2,8 3 
(gamyofi zolis gareSe) 1,0 1,25 2,5 2,8 3 

K4 (gamyofi zoliT)  1,0 1,0 1,25 1,4 1,5 

mrudebis radiusi gegmaSi, m  ≤50 100 150 200-300 400-600 
1000-
2000 

>2000 

K5 100 5,4 4 2,25 1,6 1,25 1 
gzis xilvadoba, m  100 200 300 400 ≥500 

K6  gegmaSi  3 2,3 1,7 1,2 1,0 

K6  grZiv profilSi 4 2,9 2,0 1,4 1,0 

xidebis savali nawilis siga-
ne gzis savali naw. mimarT  

erT m-ze 
naklebi  

tolia  
farToa  

1m  
farToa 

2 m   

K7 6 3 1,5 1,0  
swori ubnebis sigrZe, km  3 5 10 15 20 ≥25 

K8 1 1,1 1,4 1,6 1,9 2 
gadakveTebi erT doneze mTa-
var quCaze moZraobis inten-
sivobis dros avt/dRe-Rame  

<1000 
1600-
3500 

3500- 
5000 

5000- 
7000 

 

K9 1,5 2,0 3 4  

gadakveTis tipi momijnave gziT  
sxvada-
sxva  

doneze  

erT 
doneze  

moZraobis intensivobis gadamkveT 
gzaze % Sejamebulidan or 

gzaze  

 10   10-20            ≥20 

K10 0,35    1,5 3,0             4,0 

gadakveTis xilvadoba erT 
doneze mierTebuli  gziT, m 

>60 60-40 40-30 30-20 <20 

K11 1 1,1 1,65 2,5 10 
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moZraobis zolebis  

raodenoba 
gamyofi zolis gareSe gamyofi zoliT  

                         2      3  4 4 

K12                                    1     1,5 0,8 0,65 

                                   7,5    10    trotuarebi aris... 

SeWidulobis koeficientis  

sidide  

0,2-0,3 0,4 0,7 0,75 

safaris daxasiaTeba  sriala  sufTa 
mSrali  

xorkliani  Zalian 
xorkliani  

K13 2,5 2,0 1,0 0,75 

 
 

avariulobis koeficientebis gansazRvris Sedegebs aformeben xazovani 

grafikis saxiT (nax. 7.3). maTi agebisaTvis analizs ukeTeben gzis gegmasa da 

profils TiToeuli maCveneblis mixedviT, romlebic zemoT aris moyvanili 

da iweren avariulobis kerZo koeficientis Sesabamis sidides. yvela 

koeficientis gadamravleba TiToeuli ubnisaTvis vertikalurad iZleva 

avariulobis jamuri koeficientis sidides.  

avariulobis jamuri koeficientis xazovan grafikebze mizanSewonilia 

statistikuri monacemebis mixedviT aRiniSnos sagzao ubeduri SemTxvevebis 

adgili ramdenime wlis ganmavlobaSi, romlebic Cveulebriv, kargad 

emTxveva grafikis pikebs. avariulobis jamuri koeficientis toli 

mniSvnelobebisaTvi, pirvel rigSi, rekonstruqcias ukeTeben im adgilebs, 

sadac meti SemTxveva iyo registrirebuli an, romlebic Zlier daziandnen.  

gzebis rekonstruqciis proeqtSi vake da borcviani reliefis pirobebSi 

Tu avariulobis jamuri koeficienti metia 20-25-ze, saWiroa proeqtis 

koreqtireba. igive monacemebi samTo pirobebisaTvis ar unda aWarbebdes 40-s.  

axali gzebis daproeqtebisas mizanSewonilia Tavidan daproeqtdes 

ubnebi, romlebisTvisac avariulobis koeficienti aWarbebs 15-20-s, samTo 

pirobebisaTvis 25-30-s.  

usafrTxoebis koeficientebis meTodi damyarebulia zemoT aRniSnul 

kavSirze, romelic arsebobs ubeduri SemTxvevebis albaTobasa da 

moZraobis siCqareebis fardobas Soris gzis mocemul ubanze.  

gaangariSebis safuZvels warmoadgens moZraobis maqsimalur siCqareTa 

Teoriuli grafiki. miRebulia specialuri programebis mixedviT 

gaangariSebiT an saangariSo avtomobilis dinamiuri faqtoris diagramidan. 
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arsebul gzebze moZraobis siCqareebis Sefasebisas SeiZleba gamoyenebul 

iqnas siCqareebis grafiki, romelic miRebulia eqsperimentulad.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 7.3. avariulobis koeficientTa grafiki 
 

siCqareebis gaangariSebis meTodikaSi usafrTxoebis koeficientis 

gansazRvrisaTvis SeaqvT Semdegi cvlilebani:  

siCqareebis gaangariSebisas mxedvelobaSi ar Rebuloben siCqaris 

adgilobriv SezRudvebs, dawesebuls gzebze moZraobis wesebis moTxovnebis 

R=1500 m 

K1 

24 38 

400 700 200 

80 0 

300 

R=250 m R=600 m R=150 m 

R=120 m 

35 160 350 

1,0 

1,5 1,0 1,5 

1,2 

1,25 1,0 3,0 1,0 

5,4 1,0 4,0 1,0 2,25 1,0 1,6 

1,0 3,4 1,0 1,46 1,0 

1,0 6,0 1,0 

1,0 

1,0 4,0 1,0 

1,0 

1,0 1,0 1,65 

1,0 
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mixedviT (siCqaris SezRudva dasaxlebul punqtSi; rkinigzebis 

gadasasvlelebze, sxva gzebis gadakveTebze, mcire radiusis mrudebze, 

sagzao niSnebis moqmedebis zonebSi da sxva). amiT TiTqos mxedvelobaSi 

miiReba calkeuli mZRolebis aradisciplinirebuloba da arasakmarisi 

gamocdilebis gavlena.  

mxedvelobaSi ar miiReba damuxruWebis ubnebi moZraobis siCqaris 

mdore cvlilebebis dros mcire radiusis mrudebze, viwro xidebze 

Sesvlisas da a.S. gzis TiToeuli ubnis boloSi gansazRvraven maqsimalur 

siCqares, romelic SeiZleba masze ganviTardes, Semdgom ubnebze moZraobis 

pirobebis gaTvaliswinebis gareSe.  

gegmaSi mrudebze moZraobis SesaZlebel siCqares afaseben gamomdinare 

ganivi SeWidulobis koeficientis zRvruli mniSvnelobidan, romelic 

uzrunvelyofs avtomobilis  mdgradobas sveli safaris pirobebSi. Tvlian, 

rom moZraobis siCqareebi matulobs manam, sanam ar gadaameteben sidides, 

romelsac uzrunvelyofs gegmis an profilis romelime elementi. Semdgomi 

gaangariSebis dros varaudoben, rom avtomobili Sedis Semdgom ubanze 

siCqariT, romelsac mocemuli elementi uzrunvelyofs. yvela am 

cvlilebaTa mizania usafrTxoebis Sefaseba moxdes gzebze avtomobilebis 

moZraobis yvelaze araxelsayreli reJimis dros.  

moZraobis siCqareebis gaangariSebuli grafikebis mixedviT, ori 

mimarTulebiT gansazRvraven siCqareebis Sefardebas gzis TiToeul 

elementze Sesvlisas da siCqares, romelic daSvebulia gansazRvruli 

ubnis geometriuli elementiT.  

miRebuli monacemebis mixedviT ageben gzis sigrZeze usafrTxoebis 

koeficientebis sididis cvlilebis grafiks (nax. 7.4). ubnebi, romlebisTvisac 

usafrTxoebis koeficienti 0,4-ze naklebia, metad saSiSia moZraobisaTvis, 

0,4-0,6-mde saSiSia, 0,6-dan 0,8-mde naklebad saSiSia, rodesacK>0,8-ze, sagzao 

pirobebi ar axdenen gavlenas moZraobis usafrTxoebaze. 

samTo  an  rTuli reliefis pirobebSi metad xelsayrelia samuxruWe 

manZilTa epiuris meTodi, SemuSavebuli prof. k. mWedliSvilis mier 

gasuli saukunis 80-iani wlebis dasawyisSi*. 

                                                 
* ix. k. mWedliSvili, a. burdulaZe `saavtomobilo gzebis daproeqtebis safuZvlebi~. stu. 
Tbilisi 2016 w. 
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nax. 7.4. usafrxoebis koeficientis grafiki 
1 – koeficientebi marjvniv moZraobisaTvis; 2 - igive, sawinaaRmdego  

mimarTulebiT; 3 - mrudze daSvebuli siCqare 
 

samuxruWe manZilTa epiuris meTodis mixedviT Zalze saxifaTo ubnebi 

maCvenebliT 6,1K , saxifaTo Tu 4,1K , naklebad saxifaTo 2,1K , 

uxifaToK 0,1K .  

Sesadarebel variantebze samive meTodis gamoyenebisas moZraobis 

saSiSroebis xarisxis mTavar maCvenebels warmoadgens ubnebis raodenoba, 

romelic ar akmayofileben usafrTxoebis kriteriumebis dasaSveb zRvrul 

mniSvnelobebs. ganzogadoebuli maCveneblis saxiT SeiZleba ganisazRvros 

usafrTxoebis, avariulobis koeficientebis da samuxruWe manZilTa 

saSualo sidideebi, rogorc marTkuTxedis ordinatebis saSualo sidide, 

romelic farTobiT usafrTxoebis, avariulobis koeficientebis  an 

samuxruWe manZilTa epiuris safexurovani grafikis tolia.  

 

 

 

 

3 1 2 
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