
saqarTvelos teqnikuri universiteti 
 
 
 
 
 
 

k. mWedliSvili, d. burdulaZe 
 
 
 
 
 
 
 
 
 
 

saavtomobilo gzebis daproeqteba 
 
 

 
 
 
   
       

 
 
 
 
 

 
 

damtkicebulia saxelmZRvanelod  

stu-is saredaqcio-sagamomcemlo  

sabWos mier. 

 
 
 
 

 

 

 
Tbilisi 

2018 
 

 



 2

 

uak 625.72(075.8) 

saxelmZRvanelo eyrdnoba saavtomobilo gzebis daproeqtebis qarTuli, 

rusuli da dasavleT evropuli skolebis mravalwlian gamocdilebas. 

naSromi gankuTvnilia saavtomobilo gzebis da aerodromebis 

mimarTulebis bakalavrebisa da magistrantebisaTvis. igi gamoadgebaT amave 

mimarTulebiT momuSave doqtorantebsa da praqtikos inJinrebsac.  

 
 

 

 

 

 

 

      recenzenti:  t.m.k. Tengiz papuaSvili 
 
 
 
 
 
 
 
kompiuteruli uzrunvelyofa e. zariZis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

ISBN  

© sagamomcemlo saxli  ,,teqnikuri universiteti’’, 2018 
http://www.gtu.ge/publishinghouse/ 

yvela ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti, foto, ilustracia Tu sxva) aranairi formiT da 

saSualebiT (iqneba es eleqtronuli Tu meqanikuri), ar SeiZleba gamoyenebul iqnas gamomcemlis werilobiTi nebarTvis gareSe. 
 

saavtoro uflebebis darRveva isjeba kanoniT. 
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Tavi 1. miwis vakisis daproeqteba 

1.1. moTxovnebi miwis vakisis mdgradobisadmi 

 

gzis eqspluataciis mTeli periodis ganmavlobaSi aucilebelia 

sagzao fenili darCes swori, raTa avtomobilebma imoZraon maRali 

siCqariT, usafrTxod da komfortulad. 

amis miRweva SesaZlebelia mxolod mtkice da mdgradi miwis vakisis 

SemTxvevaSi, romelSic ar xdeba gruntis fenebis daweva da amoburcva. 

miwis vakisis simtkiceSi igulisxmeba misi unari SeinarCunos Tavisi forma 

da zomebi deformaciis gareSe, moZravi datvirTvebis da bunebrivi 

faqtorebis uSualo zemoqmedebis pirobebSi; mdgradobaSi igulisxmeba 

proeqtiT gaTvaliswinebuli mdgomareobis SenarCuneba sivrceSi 

gadaadgilebis da dajdomis gareSe. 

miwis vakisis agebis dros xSirad irRveva miwis qerqis zedapiruli 

fenebis wonasworobis pirobebi. Wrilebis mowyobisas gruntebis daxrili 

fenebis gaWram SeiZleba gamoiwvios ferdobis damewyereba. ferdobze 

mowyobili yrili SeiZleba gadaiwios qveviT kalTaze. torfiani da wyliT 

gaJRenTili lamiani fuZeebi SeiZleba gamoiwuros yrilis qvemodan 

gverdebSi, an nela SemWidrovdes yrilis wonis qveS, Tavisi najeri wylis 

gacemiT. yrilis mTeli masivis Zvrisa da gadaadgilebis garda, 

SesaZlebelia TviT yrilis deformaciebi. gamowveuli, magaliTad nayari 

gruntis SemWidrovebiT sakuTari wonisa da gamvleli avtomobilisagan 

gadacemuli Zabvebisgan (nax. 1.1). 

gruntis SemWidrovebisagan gamowveuli deformaciebi SesaZlebelia 

ara marto yrilebSi, aramed WrilebSic da nulovani niSnulebis ubnebzec, 

Tu grunti bunebrivi ganlagebis pirobebSi arasakmarisad mWidroa (nax. 1.2) 

miwis vakisis mdgradoba SeiZleba daikargos agreTve mSeneblobis dros 

micemuli swori formis darRvevis gamo, ferdobebis CamomewyerebiT an 

gverdiTi amoburcviT. 

miwis vakisis mdgradoba mWidro kavSirSia dakavSirebuli mis wylis 

reJimTan. yrilebis ferdobebis da bunebrivi kalTebis Camowolis da 

Camomewyerebis xSiri mizezia maTi gajereba xangrZlivi wvimis an 

movardnili wylebiT. 



 4

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

nax. 1.1. yrilebis deformaciis saxeebi: 
          a – yrilis tanis Semkvrivebis Sedegad Cajdena; b – Cajdenis deformacia 
          dasvelebuli gruntis CamoSlis Sedegad; g – yrilis ferdobis  
          CamoSla; d – yrilis Camococeba mTis ferdobze; e – Cajdena gruntis 
     SekumSvis Sedegad; v – Cajdena safuZvelis susti gruntis gamodevnis 

     gamo; z – yrilis gadaweva ferdobis Camocurebis gamo.  

saavtomobilo gzebis da rkinigzebis mSeneblobis mravalwliuri 

gamocdilebis Sedegad gamomuSavebulia mdgradi miwis vakisis 

konstruqciebi xelsayreli geologiuri pirobebisaTvis _ egreT wodebuli 

miwis vakisis tipiuri ganivi profilebi. araxelsayrel sainJinro 

geologiur pirobebSi agreTve maRali yrilebisa da Rrma Wrilebis 

agebisas tipiur proeqtebSi saWiroa Setanili iqnas cvlilebebi, romlebic 

uzrunvelyofen miwis vakisis mdgradobas. individualuri proeqtebis 

damuSaveba aucilebelia Semdeg SemTxvevebSi: 

yrilobis simaRleebi da Wrilebis siRrmeebi aRemateba 12 m; yrilebi 

igeba sust fuZeebze, gadamettenianebuli Tixovani gruntebisagan an 

hidromeqanizaciis meTodiT. 

a) b) 

g) d) 

e) 

v) 

z) 
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nax. 1.2. Wrilebis deformaciis saxeebi: 

              a – erTgvarovani gruntis WrilSi ferdobis CamoSla; b – igive 
        qanebis fenebad Cawolisas; g – susti gruntis gamodevna Wrilis 
   fskerze ferdobebis dawolis Sedegad. 1 – susti grunti 
 

miwis vakisi igeba cicabo ferdobebze da damewyril ubnebze; Wrilebi 

ewyoba gansakuTrebulad rTul hidrogeologiur pirobebSi (Warbteniani 

Tixovani gruntebi, fenovani teqsturis gruntebi, wyliani fenebis 

arseboba). 

miwis vakisis mdgradobis angariSis meTodebi emyareba gruntebis 

meqanikis kanonzomierebebs. amave dros gaTvaliswinebuli unda iqnes miwis 

vakisis muSaobis Taviseburebebi, romlebic gacilebiT rTulia samoqalaqo 

da samrewvelo nagebobebis gruntis fuZeebis muSaobis pirobebze. 

samoqalaqo da samrewvelo nagebobebis saZirkvlebi araxelsayreli 

gruntebis SemTxvevaSi aigeba ximinjebze, romlebic gadascemen datvirTvas 

mtkice gruntebze, an Caiyvaneba Cayinvis saangariSo siRrmeze dabla, sadac 

gruntis wylis da siTburi reJimebis cvalebadoba wlis manZilze 

SedarebiT mcirea. gruntebis muSaoba saavtomobilo gzebis miwis vakisSi ki 

mimdinareobs wlis ganmavlobaSi tenianobis cvalebadi donis da cvalebadi 

temperaturebis pirobebSi, ris Sedegadac datvirTvisadmi gruntis winaRoba 

wlis sxvadasxva periodebSi araerTnairia, xolo amindis cvalebadoba 

sxvadasxva wlebSic gansxvavebulia. amgvarad, miwis vakisis simtkice araa 

a) 

b) 

g) 

1 
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mudmivi da misi mdgradoba naangariSebi unda iqnas gruntis mdgomareobis 

yvelaze araxelsayrel periodebSi. 

miwis vakisis mdgradobis angariSebSi Cveulebriv gamoiyeneba 

deformaciis sqematuri meqanizmi da nagulisxmevia gruntebis Tvisebebis 

erTgvarovneba calkeuli fenebis sazRvrebSi. amitom gzebis daproeqtebisas 

miwis vakisis mdgradobis angariSebTan erTad aucileblad unda 

gaviTvaliswinoT saproeqto gzasTan axlo mdebare, eqspluataciaSi myofi 

gzis miwis vakisis muSaobis gamocdileba. 

Camococebis, jdomisa da sxva saxis deformaciebis winaaRmdeg miwis 

vakisis mdgradoba xasiaTdeba mdgradobis koeficientiT, anu yrilis 

damWeri Zalebis an maTi momentebis fardobiT yrilis mZvrel ZalebTan an 

maT momentebTan. 

sagzao yrilebis mdgradobis angariSebi tardeba gruntis da sagzao 

samosis sakuTar wonaze. avtomobilebisagan datvirTva damatebiTia, da mas 

iTvaliswineben saval nawilze da gverdulebze dayenebuli muxluxovani 

datvirTvis НГ – 60 t/m kolonebis SecvliT gruntis ekvivalenturi feniT (nax. 

1.3). yrilis gruntis ekvivalentur sisqes adgenen Semdegi gamosaxulebidan: 

  







 H

B

P
h )(

21
0 


e ,             (1.1) 

P – normatiuli datvirTva saangariSo manqanis erT muxluxze;  

B – manqanis bazis sigane;  

 _ yrilis zeda nawilSi gruntis simkvrive;  

0 sagzao samosis simkvrive;  

H – samosis sisqe. 

 

 

 

 

 
nax. 1.3. avtomobilisagan gadacemuli datvirTvis Secvla 

gruntis ekvivalenturi feniT. 
 

seismur raionebSi aucilebelia gaviTvaliswinoT miwisqveSa biZgebisagan 

gamwveuli aCqarebebis gavlena. daproeqtebuli miwis vakisis mdgradobis 

koeficienti unda aRematebodes mdgradobis normatiul maCvenebels, 

H
 

hэ 

0,25 
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romelic iangariSeba rogorc sxvadasxva faqtorebis gavlenis amsaxveli 

kerZo koeficientebis namravli. 

es koeficientebi iTvaliswineben: 

K1 – gruntebis maxasiaTeblebis arsebuli monacemebis saimedoobis 

dones. damokidebulia nimuSebze Catarebuli gamocdebis raodenobaze da am 

gruntebidan agebuli nagebobebis muSaobaze arsebul cnobebze da miiReba 1-1,1. 

K2 – gzis mniSvneloba. kategoriis gzebisaTvis K2=1,03. II da III 

kategoriisaTvis K2=1,0. 

K3 – zianis done erovnuli ekonomikisaTvis, im SemTxvevaSi Tu 

nagebobis avariis Sedegad Sewydeba moZraoba (1,0-1,2). 

K4 – saangariSo sqemis Sesabamisoba bunebriv sainJinro-geologiur 

pirobebTan (1,0-1,05). 

K5 – gruntis saxe da misi muSaoba - fuZe, bunebrivi masivi (1,0, 1,05). 

koeficienti Km gviCvenebs angariSis saimedobas da mis mier saTanado 

maragis uzrunvelyofas.  

frangi mecnieris, gruntebis meqanikis erT-erTi fuZemdeblis 

tercagis mier SemuSavebuli klasikuri meTodiT ferdobis mdgradobis 

angariSis SemTxvevaSi Km=1, sxva meTodebiT angariSisas koeficienti 

dadgindeba rogorc mocemuli meTodiT miRebuli mdgradobis koeficientis 

fardoba tercagis meTodiT miRebul koeficientTan: 

 
tercagi

m
m

K

K
K

'
 . 

mdgradobis koeficientis normatiuli sidide miwis vakisis 

angariSebSi Seadgens 1-1,5-s. 

gruntebis mdgradobis angariSebi, gruntisagan agebul nagebobebSi da 

nagebobebis fuZeebSi unda emyarebodes gruntebis simtkicis maxasiaTeblebis 

saimedo mniSvnelobebs, romlebic SeiZleba dadgenili iqnas mxolod 

uSualod savele Ziebis Catarebis dros an daurRveveli struqturis 

nimuSebis gamocdiT laboratoriaSi. 

fuZeebis mdgradobis da deformaciis angariSebSi Semavali gruntebis 

maxasiaTeblebi (drekadobis moduli, deformaciis moduli, puasonis 

koeficienti, Sida xaxunis kuTxe, SeWiduloba) dadgenili unda iqnas 

bunebriv pirobebSi daZabuli mdgomareobis gaTvaliswinebiT da agreTve maTi 
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SesaZlo cvlileba mSeneblobis da eqspluataciis procesSi. sxvadasxva 

tipis gruntebis maxasiaTeblebis cxrilebSi moyvanili saSualo 

mniSvnelobebiT sargebloba, dasaSvebia mxolod nagebobebis mdgradobis an 

simtkicis saorientacio SefasebisaTvis. 

gruntis saangariSo mdgomareoba, nagebobis muSaobis mniSvnelovani 

maxasiaTebelia. igi aucileblad dadgenili unda iqnas yovel calkeul 

SemTxvevaSi nagebobebis daniSnulebis da adgilobrivi geofizikuri 

pirobebis analizis safuZvelze. imis gaTvaliswinebiT, rom nagebobebis 

agebis an miwis samuSaoebis Catarebis Sedegad SesaZlebelia mniSvnelovnad 

Seicvalos gruntebis ganlagebis pirobebi da maTi wyalTburi reJimi. 

gruntebis simtkicis maxasiaTeblebi _ SeWiduloba C; Sida xaxunis 

kuTxe ; deformaciis moduli E; gruntis simkvrive  mniSvnelovnad arian 

damokidebuli gruntis tenianobaze da misi Semkvrivebis doneze. 

amitom prof. g. Saxuniancis winadadebiT gruntis Tvisebebis zusti 

aRricxvisaTvis nagebobebis mdgradobis angariSebSi aucilebelia 

gruntebis laboratoriuli gamocdebis masalebiT agebuli iqnas 

saangariSo maxasiaTeblebis grafikebi gruntis sxvadasxva simkvrivisa da 

tenianobisaTvis (nax. 1.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.4. gruntis saangariSo mdgomareobis grafiki. 
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gamocdebi unda Catardes gruntis im mdgomareobaSi, romelic 

Seesabameba mis muSaobas nagebobis mdgradobisaTvis yvelaze saxifaTo 

periodebSi. 

aucilebelia gamoviyenoT gamocdis sxvadasxva meTodebi bunebriv 

fuZeebSi myofi urRvevi struqturis gruntebisaTvis da darRveuli 

struqturis gruntebisaTvis, romlebic gamoiyeneba rogorc saSeni masala 

miwis vakisis asagebad. 

gruntebis maxasiaTeblebis saangariSo mniSvnelobebs adgenen 

maTematikuri statistikis meTodebiT didi raodenobis nimuSebis gamocdebis 

safuZvelze, rom miviRoT saimedo saSualo sidideebi. gamocdebis ricxvi 

miT meti unda iyos, rac ufro pasuxsagebia dasaproeqtebeli nageboba. 

maxasiaTeblebis saangariSo mniSvnelobebs adgenen Semdegi gantolebiT: 

1




N

tg
AA


saSm , 

AsaS – simtkicis maCveneblis saSualo ariTmetikuli mniSvneloba 

paraleluri gamocdebis SedegebiT; 

 _ saSualo kvadratuli gadaxra; 

N – nimuSebis gamocdis raodenoba; 

tg stiudentis koeficienti, iTvaliswinebs proeqtirebis stadias da 

gamocdili nimuSebis raodenobas. misi mniSvnelobebi 0,95 icvleba 4,30-dan, 

rodesac N=3-2,05-mde, rodesac N=30. 

gruntis fuZeebi bunebriv pirobebSi metwilad araerTgvarovania da 

Sedgeba sxvadasxva fenebisagan, Tavis mxriv erTgvarovani Semadgenlobis 

fenebis fiziko-meqanikuri Tvisebebi ki gansxvavdebian vinaidan sxvadasxva 

pirobebSi maTi tenianoba da SemWidroebis done araerTnairia. amitom 

sainJinro geologiuri gamokvlevebisas aucilebelia gruntis sisqis 

dayofa damaxasiaTebel fenebad da maTTvis saangariSo maxasiaTeblebis 

didi yuradRebiT dadgena. 

ganasxvaveben gruntebis dafenis or SemTxvevas. 

SedarebiT erTgvarovani fenebi Tvisebebis umniSvnelo cvlilebebiT. 

am SemTxvevaSi angariSebSi SeiZleba saSualo mniSvnelobebiT sargebloba. 

gruntebis mkveTrad gansxvavebuli momijnave fenebis arseboba, 

romelTa Tvisebebi gansazRvraven masivis deformaciebs. aseT SemTxvevaSi 

yovel fenas eZleva maxasiaTeblebis kerZo, saSualo mniSvnelobebi. 
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erTgvarovnad SeiZleba miCneuli iqnas fenebi, romelTa farglebSi 

forovanobis koeficienti icvleba ara umetes 0,2 sididiT, xolo Tixovani 

gruntebis tenianoba bunebrivi ganlagebis farglebSi ara umetesi 8%. 

 
1.2. gruntebis ganlageba miwis vakisSi 

 
miwis vakisis mowyobisaTvis iyeneben gruntebis ramdenime saxeobas. 

msxvilmonatexi kldovani gruntebi _ kldis qanis natexebi, miiReba 

xelovnuri damuSavebiT an ganlagebulia bunebriv pirobebSi aluvialuri 

an deluvialuri danaleqebis saxiT: ganasxvaveben lodisebr (kaWrian) da 

RorRian (kenWnarian) gruntebs. 

es gruntebi kargi masalaa yrilebis asagebad, vinaidan isini mdgradia 

wylis zemoqmedebisadmi da ar STanTqaven tens. wylis SeJonva daSlili 

kldovani qanis natexebs Soris SualedebSi, Tu es qanebi ar aris 

swrafadgamofitvadi, ar axdens gavlenas miwis vakisis simtkiceze da 

mdgradobaze. 

magram msxvinatexovani kldovani gruntebis gamoyeneba siZnelebTanaa 

dakavSirebuli misi SemWidrovebis sirTulis gamo. 

Tavisi TvisebebiT qvian gruntebTan axloa mrewvelobis narCenebi _ 

mJave da neitraluri metalurgiuli widebi, qvanaxSiris Saxtebis nayarebi, 

Tu isini kargadaa gamomwvari SeuzRudavad daiSveba yrilebis asagebad. 

xreSovani da qviSovani gruntebi _ wyalgamtarebia, ar agroveben wyals 

CaJonvisas. wyliT gaJRenTva mcired moqmedebs am gruntebis mdgradobaze 

miwis vakisSi. qviSovani gruntebi (garda wvril mtverovan qviSebisa) 

warmoadgenen saukeTeso masalas yrilebisaTvis, romlebic aigeba araxelsayrel 

hidrogeologiur pirobebSi: daWaobebul ubnebze da mdinaris WalebSi. 

kapilaruli awevis mcire simaRlis da kargi wyalgamtarobis Sedegad 

sagzao samosebis fuZeebSi es gruntebi zedmetad ar teniandeba da swrafad 

Srebian Walis yrilebSi maRali wylis donis davardnis Semdeg. magram 

wvimis wyliT gamorecxvisa da qariT gafantvisadmi mcire winaaRmdegobis 

gamo yrilebis da Wrilebis ferdobi qviSovan gruntebSi aucileblad unda 

gamagrdes. gansakuTrebiT saimedo unda iyos yrilebis gamagreba mdinareTa 

WalebSi, sadac SesaZlebelia wylis dineba da talRebis miwydoma. 

qviSnarovani gruntebi Seicaven Tixovani nawilakebis mcire raodenobas, 

romelic sakmarisia, rom grunts mieces bmuloba mSral mdgomareobaSi. 
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datenianebisas aseTi gruntebi inarCuneben miwis vakisis mdgradobisaTvis 

sakmaris winaRobas datvirTvebisadmi. yrilebis ageba qviSnarovani 

gruntebiT SeiZleba rogorc mSral aseve Warbtenian adgilebSi. 

mtverovani qviSnarovani gruntebi, Seicaven 50% mets nawilakebs 

diametriT 0,25 mm. naklebad mdgradia Warbtenian mdgomareobaSi. Cayinvisas 

xasiaTdebian tenis dagrovebiT da burcvadobiT. 

mtverovani Tixnarebi da mZime mtverovani qviSnarebi, Seicaven didi 

raodenobiT fraqciebs zomiT 0,2-0,05 mm, gansakuTrebiT axasiaTebT zamTris 

tendagroveba da burcvadoba. miwis vakisis ferdoebSi advilad iricxebian 

da gadadian denad mdgomareobaSi. 

gzebze, sadac gaumjoesebuli kapitaluri tipis sagzao safarebia, 

xolo miwis vakisi mtverovan gruntebidan da mtverovan Tixnarebidanaa 

araxelsayrel hidrologiur pirobebSi aucilebelia misi zeda nawili 

aigos aramtverovan qviSovan da msubuq qviSnarovan gruntebisagan. mdgradi 

gruntebis fenis sisqe miiReba 1,0-1,2 m Warbtenian, II klimatur zonaSi da 

1,0-0,8 m _ cvalebadtenian, III zonaSi. WrilebSi mtverovani gruntebis zeda 

fenebi warbadan ara naklebi 0,8 m siRrmeze unda aigos mdgradi gruntebiT 

(nax. 1.5). 

 

 

 

 

 

 

nax. 1.5. aramdgradi gruntebis Secvla: 
a – yrilebSi; b – WrilebSi. 

            1 – yinvagamZle grunti; 2 – miyrili gverdulebi mdgradi 
            gruntisagan; 3 – yinvisagan damcveli fenis Ziris aweva arxSi 
            wylis donidan aranakleb 0,2 m; h – aranakleb 0,8 m. 

 

Tixnari gruntebi kargi masalaa miwis vakisisaTvis. kargad 

ewinaaRmdegebian gamorecxvas da mdgradebia ferdoebSi. Walis Tixnar 

yrilebSi maRali wylis klebisas misma ukumoZraobam yrilSi, SeiZleba 

gamoiwvios hidrodinamiuri wneva, ris Sedegadac SesaZlebelia ferdis 

CamoSla. 

a) 

b) 

1 

h
 

3 

2 

1 

2 

20-40‰ 

20-40‰ 
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Tixovan gruntebs gaaCniaT mniSvnelovani bmuloba da Zalian mcire 

wyalSeRwevadoba, ris Sedegadac Zalian nela xdeba maTi wyalgajereba da 

aseve nela mimdinareobs gamoSroba. es gruntebi, Tu maTi tenianoba 

bunebriv pirobebSi ar aRemateba optimalurs, gamoiyeneba yrilebis 

mosawyobad mSral adgilebSi an iq, sadac tenianoba xanmoklea. 

Warbtenianobisas Tixovani gruntebi gadadian rbil plastikur da 

denad mdgomareobaSi, webvadebia da SeuZlebelia maTi SemWidroeba. 

lamiani da torfiani gruntebi _ maTi Tvisebaa moculobis cvalebadoba 

tenianobis cvlilebisas. gatenianebisas lamiani gruntebi kargaven 

bmulobas da gadadian mcurav mdgomareobaSi. torfiani gruntebi Zalian 

kumSvadia. yrilebSi maTi gamoyeneba akrZalulia. gamonakliss warmoadgenen 

mxolod zogierTi specialuri konstruqciebis yrilebi Waobebze. 

xsnadi marilebis da organuli nivTierebebis Semcveloba gruntebSi 

(mlaSe da torfiani gruntebi da nawilobriv Savi niadagebi) iwvevs maTi 

fiziko-meqanikuri Tvisebebis mniSvnelovan cvlilebebs. aseTi gruntebiT 

miwis vakisis proeqtirebis Taviseburebani ganxilulia specialur 

literaturaSi. sagzao-samSeneblo manqanebiT gruntebis damuSavebisas 

irRveva bunebrivi agebuleba, grunti iSleba calkeul koStebad. gruntis 

arasakmaris SemWidroebis SemTxvevaSi wyali gaiJoneba yrilSi koStebs 

Soris forebSi da albobs mas. 

yrilis tanSi moxvedrili bmuli gruntebis daxrili fenebi, 

gansakuTrebiT Tu moxda maTi SemWidroeba mSeneblobis periodSi, 

datenianebisas Seqmnian dacurebis zedapirs, romelzec Camocurdeba yrilis 

nawili. amitom gansxvavebuli Semadgenlobis da Tvisebebis gruntebagan 

yrilis agebisas aucileblad daculi unda iqnas yrilSi maTi ganlagebis 

wesebi (nax. 1.6). 

nairgvarovani gruntebi yrilebSi mizanSewonilia ganlagdnen 

horizontalur fenebad. naklebad wyalSeRwevadi gruntebi unda ganlagdnen 

qveda fenebSi, kargad madrenirebeli ki zeda fenebSi. gamonaklisia 

SemTxveva, rodesac madrenirebeli grunti gankuTvnilia datenianebuli 

fuZidan yrilSi wylis kapilaruli awevis Sesawvetad. wyalgamtari 

gruntebis fenebis zedapirs eZleva ormxrivad daxrili ganivi profili 

qanobiT 2-4%, mis zedapirze ewyoba wyalgamtari gruntebis fena, rac xels 

uwyobs yrilidan CamoJonili wylis gamodenas. 
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nax. 1.6. miwis vakisSi wyalgaumtari da wyalgamtari gruntebis 
                    ganlageba. wertilebiT naCvenebia wyalgamtari grunti, 

StrixebiT – wyalgaumtari. 

 

ar SeiZleba yrilis ageba erTi gruntisagan Sekruli birTvis saxiT, 

romelzec zevidan gverdebidan miyrilia sxva grunti. gamonakliss 

warmoadgens miwis vakisis gaganierebis SemTxvevebi gzis rekonstruqciis 

dros, rodesac miyrili nawilis mdgradobisaTvis tardeba specialuri 

RonisZiebebi. ar SeiZleba wyalSeRwevadi gruntebiT agebuli yrilebis 

gaganiereba wyalSeuRwevi gruntebiT. 

akrZalulia gansxvavebuli Tvisebebis gruntebis usistemo, 

SemTxveviTi dayra. aseT SemTxvevaSi yrilis tanSi SeiZleba Seiqmnas 

linzebi, romlebSic  dagrovdeba wyali da datenianebuli daxrili 

zedapirebi, romlebzec SesaZlebelia gruntis masivis Camocureba. 

 

1.3. moTxovnebi miwis vakisis gruntebis SemWidroebisadmi 
 

sakuTari wonis, gamvleli avtomobilebis datvirTvis zemoqmedebis, 

datenianebis da gamoSrobis Senacvlebis Sedegad gafxvierebuli grunti 

yrilebSi TandaTan mWidrovdeba. saWiroa wlis ramdenime teniani sezoni, 

rom jdomebi praqtikulad Sewydes. adre yrilebi igeboda jdomebze 

maragiT, romlebsac aRwevda mxolod ramdenime wlis Semdeg. gzis 

Tanamedrove Cqarosnuli meTodebiT mSeneblobis dros SeuZlebelia 

yrilis gruntis bunebrivi SemWidroebis xangrZlivi procesis damTavrebis 

lodini. amitom xdeba yrilis TandaTan datkepna mSeneblobis procesSi. 

yrilis tanSi rom ar warmoiSvas jdomebi SemWidroebisagan, gruntis 

forovanoba unda Seesabamebodes yrilis SigniT momqmed Zabvebs (nax. 1.7). 
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gruntis sakuTar wonisagan warmoqmnili Zabvebi izrdeba fenis siRrmis 

proporciulad. gareSe datvirTvebi qmnian Zabvebs, romlebic qreba 

zedapiridan garkveul siRrmeze. mcire yrilebis SemTxvevaSi satransporto 

datvirTvebisagan gadacemuli Zabvebi vrceldeba qvegebul gruntSi da 

SeiZleba gamoiwvios misi SemWidroeba da yrilis jdoma (nax. 1.8). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 1.7. vertikaluri mkumSavi Zabvebis ganawileba yrilSi: 
   1 – garegani datvirTva; 2 – Zabva garegani datvirTvisagan; 
   3 – Zabva gruntis sakuTari wonisagan; 4 – ZabvaTa jamuri epiura. 

 

 
 
 
 
 
 
 
 
 
 

 
 
 

nax. 1.8. damokidebulebani maRali yrilis qveS safuZvveli 
     gruntis Semkvrivebis saWiro siRrmis gansazRvrisaTvis: a – Zabvis 

     z da forianobis  siRrmeze cvlileba; b – safuZveli gruntis 

           kompresiuli mrudi; 1 – forianobis koeficienti yrilis dawolis 

     Sesabamisi; 2 – safuZveli gruntis forianobis koeficienti. 
     1 – gruntis sakuTari wonisagan Zabva; 2 – Zabva yrilis wonisagan; 

3 – jamuri Zabva gruntSi. 

1 

3 

2 4 

a) b) 

 

h 
1 

3 2 

yrili 
grunti 

g
am
kv
r
i
ve
b
u
l
i 

z
o
n
a 

 

1 

1 
z 

1 

2 

1 

2 

2 z 
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amitom Tu yrilis qvegebulia fxvieri da jdomadi liosis gruntebi 

isini miwis vakisis agebamde SemWidroebuli unda iqnan mZime satkepnebiT, 

raTa fuZis gruntis forovanobis koeficienti 2 Seesabamebodes jamur 

Zabvas 2. Setborili yrilebis qveda nawilSi SesaZlebelia moqmedebdes 

kapilaruli wneva, da agreTve Zabvebi, romlebic viTardeba maRali wylis 

klebis Semdeg gamoSrobili gruntis Seklebis gamo. 

gruntebis SemWidroebis saWiro donis dasadgenad yrilis simaRle 

iyofa ramdenime zonad. gruntis SemWidroebis saWiro done yovel zonaSi 

iniSneba mis farglebSi moqmedi Zabvebis Sesabamisad. 

yrilis zeda 1,5 m sisqis fenaSi moqmedeben statikuri da dinamiuri 

Zabvebi, gamowveuli gamvleli avtomobilebiT. gruntebis wylis reJimis 

cvalebadobis wliuri ciklis procesSi intensiurad mimdinareobs agreTve 

gruntis datenianeba da gamoSroba. gruntebis SemWidroveba am zonaSi unda 

Seesabamebodes: bmuli gruntebisaTvis _ Sida Zalebis wnevas, romlebic 

iwveven Seklebas, xolo qviSnarebisaTvis, msubuqi TixnarebisaTvis da 

qviSebisaTvis _ avtomobilebiT gamowveul Zabvebs. 

dakvirvebebi aCveneben, rom yoveli bunebrivi raionisaTvis arsebobs 

gruntebis Semkvrivebis garkveuli optimaluri done zamTris tendagrovebis 

procesebis ganviTarebis zonaSi. im klimatur raionebSi, sadac zamTris 

periodSi mimdinareobs tenis gadaadgilebis da yinulovani linzebis 

dagrovebis intensiuri procesebi, mSeneblobis Sedegad zedmetad 

Semkvrivebuli gruntebi ramdenime wlis eqspluataciis Semdeg fxvierdebian. 

yrilebis saSualo fenebSi, warbadan 6 m-mde manZilze gruntis wylis 

reJimi SedarebiT mudmivia, xolo gare datvirTvisagan da gruntis sakuTari 

wonisagan warmoqmnili Zabvebi mcirea, amitom am zonis farglebSi SeiZleba 

daSvebuli iqnas ramdenadme naklebi Semkvrivebis done, vidre zeda fenebSi. 

yrilebis qveda fenebisaTvis, warbadan 6 m-ze met siRrmeze, sadac 

xanmokle Setborvebi iwveven gruntis kapilarul datenianebas da Semdgom 

gamoSrobas, gruntebis simkvrivis dones uyeneben iseTive moTxovnilebebs, 

rogorc yrilebis zeda fenebisaTvis. 

monakveTebi Tu xangrZlivad itboreba wyliT, wylis doneze qvemoT 

ganlagebuli yrilis qveda fenebi muSaoben kumSvis pirobebSi, romlebic 

gamoiwveva zeda fenebis wonis gavleniT da gareSe datvirTviT. 



 16

miwis vakisis gruntebis simkvrivis normirebas axdenen gruntis 

ConCxis simkvrivis n  SefardebiT maqsimalur egreT wodebul standartul 

simkvrivesTan, romelic miiReba laboratoriaSi gruntis optimaluri 

tenianobis SemTxvevaSi. fardobas maqs. n  uwodeben Semkvrivebis koeficients. 

gruntis optimaluri tenianoba ewodeba iseT sidides, romlis 

drosac gruntis saWiro Semkvriveba miiRweva tenianobis sxva sidideebTan 

SedarebiT naklebi muSaobiT. es tenianoba axloa gruntis tenianobis 

saSualo mniSvnelobasTan rezervebSi miwis samuSaoebis Sesrulebis 

periodSi II-III klimatur zonebSi. 

saavtomobilo gzebis mSeneblobis dros uzrunvelyofili unda iqnes 

miwis vakisis Semkvriveba cxrilSi 1.1 moyvanil sidideebamde. 

gruntebis Semkvrivebis maRali done ara marto icavs miwis vakiss 

deformaciebisagan, aramed xels uwyobs masSi wylis reJimis 

stabilizaciasac. 

 

cxrili 1.1 

miwis vakisis saxe 
miwis vakisis 

nawili  

zedapiridan 
fenebis 

ganlagebis 
siRrme, m 

minimalurad dasaSvebi datkepnis 
xarisxi sxvadasxva sagzao-klimatur 

zonaSi 

II-III IV-V 

yrili 

 
 
 
 
 
 

 
Wrilebi da dabali 
yrilebis bunebrivi 

fuZeebi 

qveda 

qveda 
dautboravi 

 
qveda 

datborili 
 

 
sezonuri 
gayinvis  
zonaSi  

sezonuri 
gayinvis zonis 

qvemoT  

1,5-mde 

1,5-1,6 
meti 6 

 
1,5-6 
 

meti 6 
 

1,2 m 
(0,8)  

siRrmemde  

1,2 (0,8) 
siRrmemde 

1,0-0,98 

0,95 (0,95) 
0,98 (0,95) 

 
0,98-0,95 
(0,95) 
0,98 
(0,95) 
1,0-0,98 

(0,98-0,95) 
 

0,95 
(0,95-0,92) 

0,98-0,95 

0,95 
0,95 (0,95-0,90) 

 
0,95 
(0,95) 
0,98 
(0,95) 

0,98-0,95 
(0,95) 

 

0.95-0,92 
(0,90) 

 

SeniSvnebi: 1. datkepnis xarisxi naCvenebia kapitaluri gaumjobesebuli tipis 
fenilian gzebze, frCxilebSi danarCeni tipebisaTvis. 

            2. umetesi mniSvneloba aiReba cementbetonis fenilebisa da cement-
gruntebis safuZvlebisTvis. 

            3. siRrme 0.8 m miekuTvneba IV da V sagzao klimatur zonebs. 
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1.4. miwis vakisis mdgradoba ferdobaze 

 
ferdobze agebuli yrili SeiZleba Camocurdes, Tu ferdobis 

paralelurad mimarTuli miwis masivis wonis mdgeneli aRmoCndeba xaxunis 

Zalaze meti, romelic iWers yrils adgilze. nax. 1.9 Tanaxmad damWeri Zala 

tolia: 

cosQfR  ,                                 (1.1) 

sadac Q – yrilis wonaa; f – dayrili gruntis ferdobis zedapirze xaxunis 

koeficientia;�- ferdobis daxris kuTxe. 

yrilis momZravi Zalaa 

sinQF  .  

 

 
 
 
 
 
 
 
 
 
 
 

nax. 1.9. ferdobze mdebare yrilzed moqmedi Zalebi. 

 
Sesabamisad aqedan yrilis Zvrisadmi sawinaaRmdego mdgradobis 

koeficienti 

   
i

f

Q

fQ

F

R
K y 










sin

cos
,                    (1.2) 

sadac i – ferdobis ganivi qanobia. 

ferdobebze yrilebis mdgradobis gazrdis RonisZiebebi mimarTulia 

xaxunis koeficientis f gazrdisaken. 

rodesac ferdobis qanobia 1:10, 1:5 an naklebi 2%-ze, Tu yrilis 

agebamde aucilebelia mxolod moixsnas mcenareuli fena. rodesac qanobia 

1:5 1:3-mde anu meti 2%-ze ferdobis zedapirze ewyoba safexurebi simaRliT 

ara naklebi 0,5 m da safexurebs miecema qanobi ferdobisaken 1%-2%. 

safexurebis mowyobis mizania gruntis ferdobis zedapirze dacurebi-

sadmi ukmari winaaRmdegobis Secvla meti winaaRmdegobiT imave zedapirze. 

 

R 
F 

Q 

 
N 
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sust gruntebSi, kerZod ferdobebze, romlebic Sedgenilia qviSebiT 

an sustad SekavSirebuli RorRovani gruntebiT, safexurebis mowyoba ar 

aRwevs mizans. aseT SemTxvevebSi da agreTve rodesac ferdobis daxrilobaa 

1:3 da meti, yrilis mdgradobis uzrunvelsayofad aucilebelia sayrdeni 

kedlebis ageba an kontrbanketebis mowyoba. 

rodesac yrili igeba ferdobze, romelic Sedgeba magari mTis qanebze 

ganlagebul daxril fenebze, yrilis wonisagan datvirTvis Sedegad 

qvenafeni grunti SeiZleba Camomewyerdes. analogiuri movlena SeiniSneba 

ferdobze arsebuli gruntis daxrili fenebze Wrilis mowyobisas. 

prof. g. Saxuniancis meTodiT mdgradobis Semowmeba daiyvaneba yrilis 

Camomewyerebul masivSi vertikaluri nawilebis gamoyofaze, dacurebis 

zedapiris moxazulobis Sesabamisad (nax. 1.10), agreTve TiToeuli nawilis 

mdgradobis Sefasebaze sakuTari wonisa da mimdebare nawilebisagan gadacemul 

datvirTvebisagan. TiToeuli nawili ganixileba rogorc gamyarebuli masivi. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 1.10. gruntis mdgradobis ganmsazRvreli sqema mkvrivi 
safuZveli qanebis SemTxvevaSi: 

   a – nawilebad dayofa; b – erTi nawilis wonasworobis piroba. 
 

wnevis sidide, romelic gadaicema i - nakveTuridan qvemomdebare (i+1) 

nakveTurze: 

F iiiiiiiii LCQtgQFF    sincos)cos( 11 ,         (1.3) 

30 

a) 

b) 

i+1 

N 

i 

Fi 

Qi 

Qi+1 

Qi – 1 

i – 1 

i 

Qi 

Fi – 1 

i 

Li 

Li 

Li+1 
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sadac 1iF wneva, romelic gadaicema zemoT mdebare nawilisagan;  

       iQ nawilis wona da masze mosuli yrilis dawolis Zala;  

       L _ dacurebis zedapiris sigrZe;� 

        Camomcoci gruntis Sida xaxunis kuTxe; 

 C – gruntis SeWiduloba. 

Tu zemoT ganlagebuli nawilebisaTvis Zala Fi-1-s uaryofiTi niSani 

aqvs, is angariSSi ar Seiyvaneba. TiToeuli nawilis mdgradobis koeficienti 

iangariSeba gamosaxulebiT 

                 
iiiii

iii
i

QF

CLtgQ
K





sin)cos(

cos

11 






.                 (1.4) 

nawilebis jgufis mdgradobis TanmimdevrobiTi ganxilviT SeiZleba 

davadginoT gawyvetis bzarebis gaCenis saalbaTo adgilebi. isini 

Seesabameba aramdgradi nawilebis sazRvrebs, sadac Ki<1 da amoburcul 

adgilebs imave nawilebis qveda sazRvrebTan. 

 

1.5. miwis vakisis mdgradoba sust fuZeebze 
 

sust gruntebs miekuTvnebian iseTebi, romlebic kargaven mdgradobas 

sakuTari wonis zemoqmedebisagan tipiuri ganivi profilis mqone Wrilis 

ferdobebSi, yrilis dawolisagan miwis vakisis fuZeSi da agreTve 

axasiaTebT mniSvnelovani da nela mimdinare jdomebi.  

prof. v. kazarnovskis mixedviT, sustebs miekuTvneba is gruntebi, 

romlebsac Sida xaxunis kuTxis f  nolTan miaxlovebisas bunebriv pirobebSi 

gruntis tenianobisas CaWiduloba C  naklebia 0,75 kg/sm2 da deformaciis 

moduli� E 50 kg/sm2, rodesac  15, C 0,45 kg/sm2 da rodesac  30, 

C 0,25 kg/sm2. 

sust fuZeebze (torfebze, sapropelebze, lamebze, svel mlaSobebze, 

liosisebr gruntebze, gadamettenianebul Tixovan gruntebze da sxva) 

agebuli yrilebi ganicdian jdomas maTi wonisgan gamowveuli qvenafeni 

gruntis deformaciis gamo. es deformaciebi SeiZleba moxdes rogorc fuZis 

gruntis SemWidroebiT, aseve gverdebze yrilebs qvemodan misi gamowurviT. 

miwis vakisis agebisas fuZeze datvirTvis sidide damokidebulia yrilis 

simaRleze, rac Tavis mxriv saproeqto xazis mdgomareobasTanaa dakavSirebuli. 
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amitom daproeqtebisas aucileblad unda Sefasdes miwis vakisis mdgradoba 

jdomadi xasiaTis uecari deformaciebis winaaRmdeg. rodesac es deformaciebi 

gardauvalia gaangariSebuli unda iqnas maTi sidideebi, raTa miwis vakisis 

agebisas gruntis damtebiTi dayriT kompensirebuli iqnas nayaris jdomebi. 

XIX-s meore naxevarSi ruseTis imperiaSi sagzao gruntmcodneobis 

fuZemdeblis prof. n. garsevaniSvilis (gersevanovis) mixedviT, 

damokidebuleba gruntze dawolisa da misi dajdomis Soris saerTo saxiT 

gamoixateba mrudiT, romelic warmodgenilia nax. 1.11. 

 

 

 

 

 

 

 

 

 

nax. 1.11. datvirTvisa da misgan gamowveuli deformaciis damokidebuleba: 
    a – datvirTvisa da deformaciis damokidebulebis mrudi; 
    b – WaobSi yrilebis deformaciebi, deformaciis sxvadasxva 

fazis Sesabamisi. 
    1 – pirveli faza (Semkvriveba); 2 – meore faza (Semkvriveba da 
    ganivi Zvra); 3 – mesame faza (mkveTri Caweva safuZveli gruntis 
    gamozneqiT gamowveuli) isrebiT naCvenebia deformirebuli 

gruntis gadaadgilebis mimarTuleba. 

 

am mrudze SeiZleba gamoyofili iqnas ubnebi, romlebic axasiaTeben 

deformaciis  procesis sxvadasxva fazebs. 

OA ubnis farglebSi damokidebuleba datvirTvasa da deformacias 

Soris axloa sworxazovanTan, aq mimdinareobs upiratesad qvegebuli 

gruntis SekumSva. 

datvirTvis Semdgomi zrdisas qvegebuli gruntis calkeul wertilebSi 

mxebi Zabvebi aRemateba mis winaaRmdegobas Zvrisadmi. am adgilebSi 

warmoiSoba plastikuri deformaciebi (Zvris deformaciebi). wnevis zrdisas 

aseTi adgilebis raodenoba matulobs, yrilis jdoma izrdeba da iwyeba mis 

qvevidan gruntis amowurva, rasac Tan axlavs borcvebis Seqmna yrilis 

gverdebze da misi jdoma. amrigad, qvegebuli gruntis deformaciebis xasiaTi 

1 

1 

2 
2 

3 3 
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damokidebulia mis winaaRmdegobaze gareSe datvirTvebis mimarT da yrilze 

dawolis sidideze. sust fuZeebze yrilebis daproeqtebisas maTi 

daniSnulebis mixedviT iTvaliswineben fuZeebis muSaobas Semdeg stadiebSi:  

deformaciebis pirvel fazaSi _ yrilebisaTvis kapitaluri cementbetonis 

da asfaltbetonis safarebiT (angariSi warmoebs fuZeSi Zvrebis gareSe).  

meore fazis sawyis periodSi _ deformaciebi yrilebze Semsubuqebuli 

tipis safarebiT (Zvrebi vrceldeba SezRudulad, mocemuli sididiT). 

meore fazis dasasrul periodSi - WavlmimmarTveli da saregulacio 

nagebobebi, adgilobrivi mniSvnelobis gzebi gardamavali tipis safarebiT 

(zRvrul wonasworoasTan axlo myofi pirobebi). 

fuZis gruntSi yrilis datvirTviT gamowveuli Zabvebi SeiZleba 

dadgenili iqnas drekadobis Teoriis formulebiT usasrulod drekadi 

zolisaTvis, romelic datvirTulia ganiv kveTSi trapeciis kanoniT. es ar 

iZleva mniSvnelovan cdomilebas, vinaidan SedarebiTi gaangariSebebi 

gviCveneben, rom am SemTxvevaSi Zabvebi Zalian mcired gansxvavdebian 

Zabvebisagan, rodesac aseTive datvirTvebi modebulia toldidi siganis 

drekad moedanze mxareebis SefardebiT 1:10. 

fuZeSi Zvrebis gareSe pirobaze gaangariSeba moiTxovs, rom udidesi 

mxebi Zabva yrilisgan datvirTvis qveS ar unda aRematebodes gruntis  

winaaRmdegobas Zvrisadmi. 

yrilis qveS maqsimaluri mxebi Zabvebis sidides adgenen gamosaxulebiT 

 2
31

32

412

max )( 


 










RR

RR

a

pz
n .                  (1.5) 

yrilis RerZze ganlagebuli wertilebisaTvis, sadac maqsimalur mxeb 

Zabvebs udidesi mniSvneloba gaaCniaT, isini  SeiZleba dadgenili iqnas wina 

gamosaxulebis gamartivebiT. 
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max

)(

bz

baz

a

pz
n









 


 .             (1.6) 

formulaSi Semavali wevrebis mniSvnelobebi naCvenebia nax. 1.12. 

kuTxeebi gamosaxuli unda iqnas radianebSi. 

gruntebSi yrilebis wonisgan Zabvebis gasaangariSeblad SemuSavebulia 

saTanado kompiuteruli programebi. amis garda gruntebis meqanikis 

kursebSi da cnobarebSi moyvanilia Sesabamisi nomogramebi da damxmare 

cxrilebi. 
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nax. 1.12. sagzao yrilis wonisagan gamowveuli Zabvis  
gansazRvris sqema 

 

gruntis winaaRmdegoba Zvrisadmi yrilis Ziridan z siRrmeze 

iangariSeba gamosaxulebiT: 

�   tgzC Zvr , 

sadac  fuZis gruntis simWidrovea gruntis wylis moqmedebis 

gaTvaliswinebiT. 

         C SeWiduloba;  Sida xaxunis kuTxe. 

C  da  �mniSvnelobebi miiReba fuZis gruntis tenianobis 

Sesabamisad _ swraf datvirTvisas bunebriv tenianobis pirobebSi, neli 

datvirTviT _ yrilis sakuTari woniT SemWidroebiT damTavrebuli 

procesis Sesabamisi tenianobiT. 

simtkicis maragSi xandaxan ugulebelyofen Sida xaxunis kuTxis 

gavlenas, romelic susti gruntebisaTvis SedarebiT mcirea, anu 

daproeqtebisas miiswrafian uzrunvelyon Sefardeba 

�  Cmax . 

praqtikaSi farTod gamoyenebul yrilebis simaRleebisaTvis da maTi 

ferdobis daxrilobisaTvis maqsimaluri mxebi Zabvebis sidideebi cvalebadoben 

farglebSi max =0,27  max 0,33-mde, sadac P – yrilis dawolaa gruntze. 

amitom SeiZleba CaiTvalos, rom yrili mdgradia fuZeSi Zvrebis 

warmoqmnis winaaRmdeg Tu daculia piroba CP 3 . 

P,  kgZ/sm2 

a a 

b 

R
3  R2 

R1 
R4 

z 

x 

1 

2 
3 
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gruntSi plastikuri deformaciebis nawilobrivi ganviTarebis daSvebac 

metad arTulebs Teoriul gaangariSebebs. sust gruntebSi plastikuri 

deformaciebis zonebis gavrcelebis dasaSvebi siRrme da Zabvebis 

gaangariSeba yrilis qveS gruntis drekad-plastikur deformaciebisas 

xdeba miaxloebiTi meTodebiT. 

sust fuZeebze yrilebis agebisas, dawola, romelic iwvevs erTgvarovani 

gruntis gverdiT amoburcvas, SeiZleba dadgenili iqnas gruntebis meqanikis 

formulebiT, romlebic ixilaven gruntebis mdgradobas fuZeebSi zRvruli 

wonasworobis pirobidan. 

zRvruli dawola yrilisgan (kg/sm2), romlis gadaWarbeba iwvevs mis 

qvemodan gruntis amowurvas, SeiZleba viangariSoT l. prandtlis formuliT, 

romelSic Setanilia r. teiloris Sesworeba gruntis sakuTari wonis 

gavlenaze. 





  ctgcctgcP tg 




 

sin1

sin1
)( .            (1.7) 

sadac  _ gruntis simWidrove; �_ yrilis gruntSi Caflis siRrme; C _ 

gruntis SeWiduloba;  _Sida xaxunis kuTxe.  

yrilis dawola gruntze P1 Tu aRemateba gruntze zRvruli dawolis 

sidides, rodesac �= 0 warmoiqmneba gverdiTi amowurva. igi Sewydeba, 

rodesac jdoma miaRwevs sidides, romlis drosac PP 1 .P 

zRvruli wonasworobis pirobebiT gaangariSebis meTodi gamoiyeneba 

im SemTxvevaSi, rodesac deformirebadi gruntis Sris sisqe yrilis qveS 

Seadgens yrilis fuZis siganis aranakleb 1,5. deformirebuli Sris naklebi 

sisqis SemTxvevaSi gruntze dawolis zRvruli sididis Sesafaseblad 

gamoyenebuli unda iqnas susti gruntebis Txeli Sreebis amowurvisadmi 

winaRobis Sefasebis meTodi, damuSavebuli l. iurgensonis mier (nax. 1.13). 

es meTodi emyareba masalis Sris plastikuri dinebis analizs, 

romelic ikumSeba or paralelur xist zedapirs Soris. 

zRvruli datvirTva gruntze, romelic iwvevs mis amowurvas yrilis 

qvemodan horizontaluri fuZiT l. iurgensonis Tanaxmad tolia 

  
H

bc
P


 ,                (1.8) 

sadac C _ gruntis SeWiduloba; b - yrilis sigane ZirSi; H _ susti 

gruntis Sris sisqe. 
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nax. 1.13. sust safuZvelze yrilebis mdgradobis  
ganmsazRvreli sqema: 

            a – yrilis Cajdomis sqema safuZvelze gruntis gamoburcviT; 
      b – amoburcvis prizmebis warmoSobis Teoriuli sqema l. prandtlis 
      mixedviT; g – or xist filas Soris SekumSuli gruntis plastiuri 
       denadoba; d – yrilis mdgradobis saangariSo sqema susti gruntis 

Txel fenaze; 
      1 – amonaburci; 2 – pirvandeli zedapiri; 3 – amoburcvis prizma; 
      4 – plastiuri Zvris zona; 5 – Camtkepni soli. 

 

yrilebis mdgradobis amaRlebisaTvis fuZeSi susti gruntebis amowurvis 

winaaRmdeg SeiZleba gamoyenebuli iqnas rigi konstruqciuli RonisZiebebi: 

Semcirdes yrilis sakuTari wona msubuqi masalebiT  (saqvabis wida an 

torfi) misi agebiT, ujredovani yrilis mowyobiT mWle betonisgan msubuq 

RorRze, romelSic mowyobilia haerovani SuaSreebi, yrilis ganivad 

plastikis milebis CawyobiT an yrilis simaRlis SemcirebiT hidroizolaciuri 

SuaSreebis mowyobiT. 

ferdoebis daxrilobis SemcirebiT 1:5 1:10-mde, rac daaqveiTebs fuZis 

gruntSi mxebi Zabvebis sidides. 

yrilis gverdiT misi ferdoebis gaswvriv bermebis mowyobiT, romelTa 

wona ewinaaRmdegeba qvegebuli gruntis gverdiTi prizmebis amowurvas. 

a) 

b) 

d) 
g) 

4 

1 

3 

2 

5 

A 

P
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  
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42


  4


 

H

xbc
z

)(2 
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bermebis zomebi SeiZleba gaangariSebuli iqnas (1.7) gantolebiT q 

datvirTvis mixedviT, romelic uzrunvelyofs mdgradobas: 

am RonisZiebaTa garda SeiZleba gza gatardes estokadaze, yrilis 

wonis gadacemiT qvegebul gruntze ximinjovani fuZis saSualebiT. 

moewyos yrili xist fenilze, romelic Tanabrad anawilebs wnevas 

met farTze da ewinaaRmdegeba mis araTanabar Cafvlas gruntSi maqsimumiT 

SuaSi. iTvleba, rom am SemTxvevaSi fuZis simtkice izrdeba 10-20%. 

SesaZlebelia agreTve susti gruntis sisqis Semcireba misi zeda 

nawilis mocilebiT yrilis dayramde da fuZis winaswari daSroba wylis 

kargi arinebis SemTxvevaSi. es amaRlebs gruntis SeWidulobas da Sida 

xaxuns, xolo fuZis Semkvriveba sakuTari wonis moqmedebisgan mimdinareobs 

ufro swrafad. 

romelime xerxis gamoyenebis mizanSewoniloba dasabuTebuli unda 

iqnas ekonomikuri SedarebiT metad gavrcelebul da gamocdil gadawyvetasTan 

_ susti gruntis moSoreba da yrilis ageba qveviT arsebul mWidro gruntze. 

 

1.6. miwis vakisis ferdobebis mdgradoba 

 
yrilebSi da WrilebSi miwis vakisis yvelaze aramedegi nawilia 

ferdobi. grunti ferdobis zedapirze ganicdis atmosferuli naleqebis da 

qaris uSualo zemoqmedebas. wonasworobis pirobebis darRvevisas ferdobebi 

deformacias ganicdian. miwis samuSaoebis Sesrulebis mravalwliani 

gamocdileba (qvabulebis da arxebis gaTxra, hidroteqnikuri dambebis da 

kaSxalebis, avtosagzao da rkinigzis yrilebis ageba) saSualebas gvaZlevs 

davadginoT ferdobebis daxrilobani, romlebic uzrunvelyofen yrilebisa 

da Wrilebis mdgradobas. 12 m-ze meti simaRlis ferdobebis mdgradoba 

Tixnar gruntebSi aucileblad unda Semowmdes angariSiT. 

mdgradi ferdis zRvruli moxazuloba bmul gruntSi, romelsac Sida 

xaxunis kuTxe aqvs  da SeWiduloba C SeiZleba dadgenili iqnas Semdegi 

mosazrebebidan. 

warmovidginoT gruntis masivi, Semofargluli zevidan horizontaluriT, 

xolo gverdidan vertikaluri zedapirebiT. SesaZlebeli Camongrevis prizma 

pirobiTad davyoT vertikaluri kveTebiT toli siganis rig Semadgenel 

prizmebad da ganvixiloT erTi maTganis wonasworobis pirobebi (nax. 1.14). 
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amasTan davuSvaT, rom yoveli calkeuli prizma inarCunebs wonasworobas 

momijnavesgan damoukideblad, anu gverdiTi wnevis da xaxunis Zalebi 

vertikaluri kveTebis waxnagebze ar aris. 

gamoyofili prizma (ix. nax. 1.14a) iswrafvis gadaadgildes Camongrevis 

zedapirze wonis Zalis mxebi Semadgenelis moqmedebisgan: 

sin QT  

Zvrisadmi winaaRmdegobis Zalebi Sedgebian Sida xaxunis da 

SeWidulobis Zalebisagan, romlebic tolia 




cos
cos


ctgQ    

C – SeWiduloba;  Sida xaxunis kuTxe. 

zRvruli wonasworobis pirobebSi, romlebic Seesabameba Camomwevi da 

damWeri Zalebis tolobas, gamoisaxeba Semdegi damokidebulebiT. 




cos
cossin


ctgQQ  .      (1.9) 

gavyofT ra tolobis orive nawilsQ cosQ -ze da gaviTvaliswinebT 

ra, rom hQ  , sadac  gruntis simWidrovea, miviRebT   

 



2cos


h

c
tgtg .                   (1.10) 

miRebuli damokidebuleba gviCvenebs, rom ferdobebis zeda nawili, 

bmul gruntebSi SeiZleba mdgradi iyos meti daxrilobis SemTxvevaSi, 

xolo qveda nawilSi maRali ferdobebi unda iyos daxrili kuTxiT, 

romelic uaxlovdeba Sida xaxunis kuTxes (ix. nax. 1.14b). 

es idea ganviTarebuli iqna prof. n. maslovis mier sxvadasxvanair 

gruntebSi mdgradi ferdobebis daproeqtebis meTodad, saxelad „meTodi 

Fp″. igi efuZneba winapirobas, rom Camowolis momentSi gruntSi moqmedebs 

wnevis hidrostatikuri ganawileba (gverdiTi wnevis koeficienti �=1), 

xolo ferdis mdgradobis kuTxe nebismier gruntisaTvis tolia Zvris 

kuTxisa , rodesac wneva gruntzea P anu 

P

c
tgtg   . 

mdgradi ferdis profilis asagebad (ix. nax. 1.14g) simaRleSi gamoyofen 

rig Sreebs Sesabamisad Semadgeneli fenebisa; yoveli maTganisaTvis adgenen 

wnevas gruntis sakuTari wonisgan: 
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P hPh   . 

Zvris saangariSo kuTxeebis sidideebi iangariSeba gamosaxulebiT 











P

c
tg

K
tg 

mar

1
,             (1.11) 

sadac marK maragis aucilebeli koeficientia. rodesac marK =1 miiReba 

ferdis moxazuloba zRvruli wonasworobis mdgomareobaSi. 

nax. 1.14. ferdobis mdgradi zedapiris ganmsazRvreli sqemebi: 
          a – gruntis calke gamoyofili prizmis mdgradoba; b – Camocurebis 
    zedapiris daxrilobis cvlileba mezobel prizmebSi; g – mravalfenian  
          gruntebSi mdgradi ferdobis moxazulobis ageba prof. n.n. maslovis 

meTodiT: 
    1 – bunebrivi ferdobi erTgvarovan gruntSi; 2 – saangariSo ferdobi 
          maragis koeficientiT; 3 – Serbilebuli saangariSo ferdobi. 

 

ferdis moxazuloba dainiSneba moZebnili -s sidideebis Sesabamisad. 

ferdis formis mosaaxloeblad mdgradi ferdis moxazulobasTan iyeneben 

cvalebad daxrilobas sxvadasxva simaRlis ubnebze an inarCuneben ra 

mudmiv daxrilobas, akeTeben bermebs (nax. 1.15). 

bermebi amcireben nawvimari da mdnari wylebis ferdze Camodinebis 

siCqares da icaven mas gamorecxvisagan. 

dakvirvebebma gviCvena, rom yrilis ferdoebi Camoingrevian zedapirebiT, 

romelTa moxazuloba SeiZleba miRebuli iqnas rogorc wriul-cilindrulebi. 

ferdoebis mdgradobis Sesamowmeblad isaxaven dacurebis zedapirebis rig 

mdgomareobas da adgenen yrilis ferdoebis mcocavi nawilebis mdgradobis 

koeficientebs. dacurebis zedapirs gaatareben ferdis ZirSi, qvenafen 

gruntSi CaRrmavebis gareSe, Tu yrili agebulia mWidro fuZeze. Tu fuZe 

yrilis qveS rbilia, wyalnajeri da mciredbmuli (  8), Semowmebuli unda 

iqnas agreTve mrudeebi, romlebic waitaceben fuZes da Ziris iqeT gasul 

Q2 

H
1
 

1 

 
Q3 

Q1 

N3 

N2 

a) b) g) 
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l 
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H
3
 

h
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h
2 

 

l l l 

16 
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yrilebs. wriul-cilindruli zedapirebis meTodi SeiZleba gamoyenebuli 

iqnes agreTve fenovan adgilebSi, Tu maTi calkeuli Sreebi SedarebiT 

mcired gansxvavdebian erTmaneTisagan da ganlagebuli arian horizontalurad 

an garkveuli daxriT.  mdgradobis koeficienti gamosaxulebaSi TiToeuli 

monakveTis farglebSi SehyavT „“ da „С“ mniSvnelobebi, romlebic 

Seesabamebian gruntis Tvisebebs, gadakveTils dacurebis zedapiriT, an 

CamomWreli Zalis moqmedebis mimarTulebiT. 

 

 
 
 
 
 
 

 
nax. 1.15. maRali yrilebis ganivi profilebi: 

a – ferdobis cvalebadi daxrilobiT; b – bermebiT; 
1 – berma. 

 

gruntebis TvisebebSi gansxvaveba Tu mcirea da Sreebis mcire sisqec 

mcirea saangariSo formulebSi SeyavT CaWidulobis da Sida xaxunis 

kuTxeebis sidideebis saSualod Sewonili mniSvnelobebi: 

                          
n

nn

hhh

hchchc
C






...

...

21

2211 , 

n

nn

hhh

hfhfhf
tgf






...

...

21

2211 .                        (1.12) 

gadakveTil SreebTagan Tu romelimes gaaCnia Zvrisadmi daqveiTebuli 

winaaRmdegoba an misi winaaRmdegoba Zvrisadmi sxvadasxva mimarTulebiT 

gansxvavebulia, ganxiluli unda iqnas CamoSlis mrudis Semcirebis 

varianti susti Sris farglebSi (nax. 1.16). 

ferdobebis mdgradobis Semowmebisas mimdevrobiTi cdebis xerxiT 

adgenen dacurebis zedapirs, mdgradobis umciresi koeficientiT. 

yoveli zedapirisaTvis masivis mdgradobis Sesafaseblad mcocav 

masivSi gamoyofen zols sisqiT 1 m da dayofen mas vertikaluri kveTebiT 

rig prizmebad siganiT 3-5 m. (nax. 1.17). prizmebis erTnairi sisqe aucilebeli 

ar aris. gruntis araerTgvarovani Sreebis arsebobis SemTxvevaSi prizmebis 

icp 

i1 

i1 

i3 

i2 

1 

1 

i1 

i1>i2>t3 

icp 



 29

vertikaluri sazRvrebi unda gadiodes dacurebis mrudeebis Sreebis 

sazRvrebTan gadakveTis wertilebSi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

nax. 1.16. Camongrevis mrudis moxazulobaSi SesworebaTa Setana gruntis 
fenebis araerTgvarovnebis mxedvelobaSi misaRebad: 

I – Camocurebis faqtor zedapiri; II – zedapiris ganuviTarebeli nawili; 
1 – susti grunti; 2 – kldovani grunti. 

 

yoveli prizmis Camomwev da damWer ZalTa momentebs dacurebis 

zedapiris RerZis mimarT adgenen gamosaxulebiT 

M RctgQM iii )cos(  dam , 

RQM i  sinCam . 

mdgardobis koeficienti mTeli ferdisaTvis SeiZleba moZebnili iqnas 

damWeri da Camomwevi Zalebis momentebis jamebis fardobidan: 





















ni

i

ni

i

RQ

RctgQ

M

M
K

1

1

sin

)cos(



 

Cam

dam

dam . 

dajamebisas mxedvelobaSi miiReba momentebis niSnebi, magram Tanaxmad 

nax. 1.17. yoveli gamoyofili prizmisaTvis: 

YR  cos ,  XR  sin  

a) 

b) 

I 

1 

2 

I 

II 

II 
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nax. 1.17. Camococebuli ferdobis mdgradobis koeficientis 
saangariSo sqema. 

 

aqedan 

















ni

i

ni

i

XQ

LcRtgQ

K

1

1



dam .                (1.13) 

(1.13) formulaSi  L  dacurebis zedapiris sigrZea, romlis 

dadgenisas iTvaliswineben, rom ferdebis CamoSla iwyeba ferdis zeda 

nawilSi bzaris gaCeniT. es bzari gaTvaliswinebuli unda iqnas 

monakveTebis gamoyofisas da dacurebis zedapiris sigrZis dadgenisas (nax. 

1.18), misi siRrme miiReba tercagis formuliT: 

      














2

452ctg

Z .                             (1.14) 

monakveTebis wona, dacurebis zedapiris centrSi gatarebuli 

Sveulisagan marcxniv amaRlebs mdgradobis koeficientebis mniSvnelobas. 

amas emyareba damtvirTavi kontrforsebis mowyobis dadebiTi efeqti 

ferdebis ZirTan, romlebic cdiloben Camococebas. 

ferdebis mdgradobis Semowmebis saimedobis done damokidebulia 

masze, Tu ramdenad zustad Seesabameba Camongrevis zedapiri, romlisTvisac 

iyo dadgenili mdgradobis koeficientis minimaluri mniSvneloba, 

faqtiurad yvelaze saxifaTo zedapirs. 

R 

Xi 

Qi 

Li 

i 

i 

y i
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nax. 1.18. Camocurebuli ferdobis zeda nawilSi bzaris  
gaCenis sqema: 

T _ bzari; L – Camocurebis mrudis saangariSo sqema 

 

dacurebis yvelaze saxifaTo mrudeebis centris dasadgenad 

arseboben rigi empiriuli meTodebi. 

yvelaze metad praqtikaSi gavrcelebulia tercagi-feleniusis meTodi. 

masSi miRebulia, rom dacurebis mrudeebis centrebi, romlebic Seesabameba 

mdgradobis koeficientis umcires mniSvnelobas ganlagebuli arian wiri AB-s, 

siaxloves. am xazs pouloben agebis saSualebiT, romelic naCvenebia nax. 1.19. 

 da  kuTxeebis mniSvnelobebi, romlebic saWiroa wiri AB-s 

asagebad, ferdis daxris kuTxis 1  Sesabamisad, moyvanilia cxrilSi 1.2. 

cxrili 1.2 

ferdis 
daxrilobis 
koeficienti  

ferdis 
daxris 
kuTxe  

1 

kuTxeebi 
gradusebSi  

ferdis 
daxrilobis 
koeficienti 

ferdis 
daxris 
kuTxe  

1 

kuTxeebi 
gradusebSi  

    

1:0,58 60 25 40 1:3 1826 25 35 

1:1 45 28 37 1:4 1403 25 36 

1:1,5 3340 26 35 1:5 1119 25 37 

1:2 2634 25 35     

 

texili ferdebis an ferdebis SuaSi ganlagebuli bermebis SemTxvevaSi 

eyrdnobian gasworebuli (gasaSualoebuli) ferdis daxris kuTxes. 

mrudis yvelaze saxifaTo mdgomareobis sapovnelad (ix. nax. 1.19), pirvel 

rigSi asaxaven dacurebis mrudis ramdenime SesaZlebel mdgomareobas. 

Z
 

L 

T 
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magaliTad, SeiZleba dainiSnos mrudeebis jgufi, romlebic gaivlian 

ferdis ZirSi da amovlen yrilis zedapirze misi siganis 0,25; 0,5 da 0,75 

nawilze yrilis warbidan. 

 

 

 

 

 

 

 

 

 

 
nax. 1.19. Camocurebis zedapirebis im centrebis grafikuli povna,  

romlebsac mdgradobis umciresi koeficienti 1, 2, 3, 4, da  

1, 2, 3, 4 _ Camocurebis mrudebi da maTi centrebi; K 
Ky - mdgradobis koeficienti 

 
TiToeuli mrudis centri ganlagebulia marTobze, romelic 

aRmarTulia dasaxuli dacurebis mrudis boloebis SemaerTebeli qordis 

Sua nawilidan da feleniusis wrfis gadakveTaze. yoveli mrudisaTvis 

gansazRvraven mdgradobis koeficients. dacurebis yvelaze saxifaTo 

mrudis centris dasadgenad, iyeneben wrfe AB-s rogorc abscisis RerZs da 

ageben mdgradobis koeficientebis damxmare grafiks maTi mniSvnelobebis 

gadazomviT dacurebis mrudeebis centrebidan. SevaerTebT ra miRebul 

wertilebs mdore mrudiT vpoulobT mdgradobis koeficientis minimalur 

mniSvnelobas. 

wriul-cilindruli zedapirebis meTodi ar iZleva saSualebas male 

davaproeqtoT ferdobi winaswar mocemuli mdgradobis koeficientiT. 

mdgradobis sasurvel koeficients SeiZleba miuaxlovdeT mimdevrobiT 

cdebis gziT mxolod yrilis an Wrilis ganivi profilis TandaTanobiTi 

SecvliT. yrilebis da Wrilebis ferdobebis da mewyeruliT mTis kalTebis 

mdgradoba wlis ganmavlobaSi icvleba. mdgradobis koeficientis umciresi 

mniSvneloba Seesabameba Semodgomas da gazafxuls, rodesac gruntis 

gadamettenianeba iwvevs ferdebis Camongrevas da mewyerebis warmoqmnas. 

wvimiani periodebis, Tovldnobis da wyaldidobis dros miwis vakisSi  
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SeRweuli wyali aqveiTebs mdgradobis koeficients. amis mizezebia: wvimis 

naleqebiT datenianebuli gruntis zedapiruli Sreebis wonis mateba. 

wyalnajeri gruntis SeWidulobis koeficientis Semcireba, wyaldidobisas 

wylebiT gaJRenTili yrilis qveda nawilSi vlindeba wylis Semtivtivebeli 

moqmedeba; noRur yrilebSi wylis gaJonvis Sedegad gajerebul gruntSi 

warmoiqmneba hidrodinamikuri wneva D, romelic moqmedebs maRali wylis 

dawevisas ferdis mimarTulebiT. 

noRis yrilebis ferdebis Semowmebisas angariSs awarmoeben wylis 

kritikul horizontze, romelic Seesabameba mdgradobis minimalur 

koeficients, romelsac adgenen qvemoT moyvanili meTodiT (ix. nax. 1.20). 

angariSebis gasamartiveblad gamoyofili monakveTebi miiReba rogorc 

gamkvrivebuli da iTvleba, rom hidrodinamiuri wnevis Zalebi moqmedeben 

dacurebis zedapirze. ganvixilavT agreTve ara calkeul blokebs, aramed 

erTdroulad wyliT najeri gruntis mTel masivs. miRebuli daSvebebi 

mimarTulia saimedobis maragSi. am SemTxvevaSi noRis yrilebis mdgradobis 

koeficientis dasadgeni formula Semdegi saxisaa: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 1.20. noRuri yrilebis ferdobebis saangariSo sqema:  

1 – mSrali grunti; 2 – yrilis  RerZi; 3 – wyalnajeri grunti 
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sadac 1C  da 1L  _ mSrali gruntis SeWiduloba da dacurebis mrudis 

mSrali nawilis sigrZe;  

2C  da L 2L wyalnajeri gruntis SeWiduloba da CamoSlis mrudis 

nawilis sigrZe, romelic ganlagebulia wyalnajeri gruntis farglebSi; 
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mSral da wyalnajer gruntebs Soris sazRvars iReben gruntis sruli 

tentevadobis doniT; nayaris kapilarulad datenianebuli nawili iTvleba 

mSralad;  Sida xaxunis kuTxe miiReba erTnairad mSralisaTvis da 

wyalnajer gruntisaTvis.  N damWeri Zalebis jami; T amZravi Zalebis 

jami;  wjF gaJonili wylis hidrodinamiuri wneva gamoyofili monakveTis 

wyliT gajerebul nawilze, romlis farTi tolia w. hidrodinamiuri wnevis 

modebis wertili ganlagebulia monakveTis daStrixuli nawilis simZimis 

centrSi; J - hidravlikuri gradienti, miiReba tolad qordis daxris 

kuTxis tangensisa, romelic moWimavs depresiis mruds. 

wyalnajeri gruntis simWidroves adgenen formuliT 

  
100

1001 n
 mS

R


     an     n 11R ,                  (1.16) 

sadac mS _ mSrali gruntis simWidrove, 

       n – gruntis forovanoba, %;  _ gruntis ConCxis simkvrive 

noRuri yrilebis wyliT gajereba moqmedebs maT mdgradobaze 

gruntis saxeobis mixedviT. maRali filtraciis koeficientis mqone qviSis 

yrilebisaTvis mxedvelobaSi unda miviRoT mxolod amomwevi faqtori, 

vinaidan yrilSi wylis done mihyveba noRaSi wylis dones. 

Tixovani gruntisgan agebul noRur yrilebs mcire wyalSeRwevadoba 

aqvT da wyaldidobis periodSi ver aswreben mTlianad datenianebas. amitom 

maT Cveulebrivi, mSrali yrilebiviT angariSoben. Tixnari da qviSnari 

gruntebisagan agebuli yrilebis gaangariSebisas ki aucilebelia 

zemoxsenebuli faqtorebis gavlenis gaTvaliswineba. 
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Tavi 2. sagzao samosebis konstruireba 

2.1. sagzao samosis konstruqciuli Sreebi 

 
avtomobilebis usafrTxo, ekonomiuri da moxerxebuli moZraobis 

uzrunvelyofisaTvis gzis saval nawilze ageben sagzao samoss, romelic 

warmoadgens miwis vakisis zedapirze dagebul monoliTur konstruqcias 

iseTi masalebisagan, romlebsac gaaCniaT maRali winaRoba klimaturi 

faqtorebisa da satransporto saSualebaTa borblebis zemoqmedebis mimarT. 

avtomobilebis svlis dros sagzao samosze warmoqmnili Zabvebi 

mcirdebian siRrmis mixedviT (nax. 2.1). es saSualebas gvaZlevs gzis samosi 

davaproeqtoT rogorc mravalfeniani konstruqcia, mis calkeul fenebSi 

sxvadasxva simtkicis masalebis gamoyenebiT, moqmedi Zalebis da bunebrivi 

faqtorebis zemoqmedebis Sesabamisad. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.1. avtomobilis Tvlebisagan warmoqmnili Zabvebis  
grafiki mravalfenovan sagzao samosSi:  

a – vertikaluri Zabvebis epiura z; b – horizontaluri Zabvebis epiura x;  
1 – fenili; 2 – fuZe; 3 – fuZis damatebiTi fena; 4 – gruntis safuZveli;  

5 – Zabvebi sagzao samosSi; 6 – Zabvebi erTgvarovan garemoSi. 
 

sagzao samosSi ganasxvaveben Semdeg fenebs (nax. 2.2): fenili – zeda, 

yvelaze ufro mtkice, Txeli fena, romelsac kargi winaRoba gaaCnia 

borblebisagan gamcveTi, dartymiTi, mZvreli datvirTvebisa da aseve 

bunebrivi faqtorebis zemoqmedebisadmi. fenils, Cveulebriv, ageben 

ZviradRirebuli masalebisagan da amitomac mas aZleven minimalur sisqes. igi 

uzrunvelyofs gzis saWiro saeqspluatacio Tvisebebs (zedapiris siswore, 

SeWidebis maRali koeficienti). fenilis konstruqciaSi, mTavari fenis garda, 

romelic saWiro Tvisebebs uzrunvelyofs, gaTvaliswinebulia saTadarigo 
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(samarago) Sre (gacveTis Sre), romelic ar Sedis saangariSo sisqeSi da gzis 

eqspluataciis procesSi saWiroebs periodul aRdgenas. fenilis zemoT, Tu 

mas ar gaaCnia sakmao wyalSeuRwevadoba da gacveTisadmi winaRoba, awyoben 

Txel damcav Sreebs (zedapiruli damuSavebis Sreebi) organuli Semkvreli 

masalebis mosxmisa da wvrili RorRis moyris wesiT. zedapiruli 

damuSavebis Sre icavs fenils Tovlis dnobisa da wvimebiT gamowveuli 

tenis SeRwevisagan, xels uwyobs misi simtkicis amaRlebasa da SenarCunebas 

mTeli wlis ganmavlobaSi. zedapiruli damuSavebis Sres aseve iyeneben 

eqspluataciis procesSi mogluvebuli fenilisTvis xorklianobis misacemad. 

 

 

 

 

 

 

 

 
 
 

 

nax. 2.2. sagzao samosebis konstruqciuli fenebi: 
1 – zedapiruli damuSavebis fena; 2 – saSualomarcvlovani  

asfaltbetoni; 3 – msxvilmarcvlovani asfaltbetoni; 4 – RorRi, 
damuSavebuli Semkvreli masaliT; 5 – RorRi; 6 – qviSa. 

 
fuZe – samosze gadacemuli Zabvebis amtani mtkice nawili, romelsac 

ageben Semkvreli masalebiT damuSavebuli qvis masalis an gruntisagan. is 

gankuTvnilia qvemoT ganlagebul damatebiT fenebze an miwis vakisis 

gruntze (qvenafeni grunti) wnevis gadacemisa da ganawilebisaTvis. fuZe ar 

ganicdis avtomobilebis borblebisagan uSualo zemoqmedebas, amitom mis 

mosawyobad zeda fenebisagan gansxvavebiT SeiZleba naklebi simtkicis 

masalebis gamoyeneba. fuZe SeiZleba iyos mowyobili erTi an ramdenime 

fenisagan. ukanasknel SemTxvevaSi fuZis zeda fenebs awyoben SedarebiT 

ufro mtkice masalisagan. 

gaumjobesebuli fenilis mowyobisas fuZe izolirebulia zedapiruli 

wylebis zemoqmedebisagan, magram igi SeiZleba dasveldes miwis vakisidan 

tenis qvemodan zemoT gadanacvlebis Sedegad Semodgoma-zamTris ganmavlobaSi. 
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amitom CrdiloeTiT ganlagebul qveynebSi fuZis mowyobis dros 

masalebs uyeneben gansazRvrul moTxovnebs yinvagamZleobis mimarT. 

fuZis damatebiTi Sreebi – awyoben tenianobisadmi mdgradi masalebisagan 

saWiroebis SemTxvevaSi samosis fuZesa da miwis vakisis sisqis SemcirebisaTvis. 

im ubnebze, sadac miwis vakisi agebulia mtvrisebri, Tixnari an Tixovani 

gruntebisagan, romelTaTvis saSiSia zamTarSi datenianeba, SehyavT damatebiTi 

Sre forovani Tbogaumtari masalebisagan _ qviSis, xreSis an RorRisagan. 

aseT Sres ewodeba sadrenaJo, amoburcvis sawinaaRmdego an yinvadamcavi. 

igi gankuTvnilia miwis vakisis zeda Sreebidan Warbi wylis asacileblad, 

sagzao samosis gasaSrobad da miwis vakisis gruntis simtkicis asamaRleblad. 

miwis vakisis zeda fenebis grunti _ samosis safuZvlis grunti unda 

iyos maqsimalurad Semkvrivebuli da mosworebuli. maTze ewyoba sagzao 

samosis fenebi. safuZvlis grunts gadaecema avtomobilebisagan gamowveuli 

datvirTvebis mTeli wneva, amitom is warmoadgens sagzao samosis 

konstruqciis yvelaze sapasuxismgeblo mTavar elements. sagzao samosis 

simtkice SeiZleba uzrunvelyofil iqnas mxolod erTgvarovan, kargad 

Semkvrivebul miwis vakisze, romelic daculia wylisagan. 

miwis vakisis gruntis winaRobis gazrda gare datvirTvebisadmi, misi 

gaSroba da wylis reJimis stabiluroba warmoadgens yvelaze saimedo 

saSualebas sagzao samosis simtkicis gadidebisa da misi Rirebulebis 

SemcirebisaTvis. qvis masalebis fenaTa sisqis gazrda veranair SemTxvevaSi 

ver axdens sagzao samosis simtkicisa da sisworis kompensirebas, Tu is 

dagebulia gruntis sust safuZvelze. 

 
2.2. sagzao samosebis ZiriTadi tipebi 

 

wlis nebismier dros avtomobilebis moxerxebuli moZraobis 

uzrunvelyofisaTvis maRali siswrafiTa da saTbobis mcire xarjiT, 

sagzao samosebi unda iyos sakmaod mtkice, swori, xorkliani da cveTisadmi 

medegi. sagzao samosebis saeqspluatacio Tvisebebi _ dasaSvebi siCqare da 

moZraobis komforti ZiriTadad ganisazRvreba fenilebis TvisebebiT. 

fenilebi SeiZleba daiyos Semdeg ZiriTad tipebad: 

asfaltbetonis fenili, _ sagzao fenilebis sxva saxeobebTan SedarebiT 

yvelaze gavrcelebuli da umjobesi tipia. Sedgeba asfaltbetonis narevis 
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ori an sami fenisagan, romlebic dagebulia mtkice fuZeze da Zlieraa 

Semkvrivebuli. 

asfaltbetoni xelovnuri saSeni masalaa, warmoadgens datkepnil 

narevs, romelic Sedgeba sxvadasxva simsxos mixedviT SerCeuli qvis 

ConCxisagan _ RorRis da qviSisagan, romlebic SekavSirebulia erTmaneTTan 

mineraluri fxvnilisa da bitumis nareviT, saerTo masidan 3,5-dan 12%-mde 

raodenobiT. ganasxvaveben msxvilmarcvlovan (RorRis fraqcia 5-40, 

saSualomarcvlovan (5-20\25), wvrilmarcvlovan (5-10\15) da qviSovan 

(nawilakebi ara umetes 5 mm) asfaltobetons. 

asfaltobetonebis Tvisebebi damokidebulia garemos temperaturaze. 

fenilis muSaobis Taviseburebebisa da klimaturi pirobebisagan 

gauTvaliswineblad asfaltobetonis Semadgenlobis araswori SerCevis 

SemTxvevaSi zamTarSi SesaZlebelia fenilis daskdoma, xolo cxeli 

zafxulis periodSi ki _ talRebisa da Zvris deformaciebis warmoSoba. 

asfaltobetonis fenils gaaCnia moZraobisaTvis moxerxebuli 

zedapiri, romelic amcirebs borblebis dartymis efeqts. mis 

dasamzadeblad Tu gamoiyeneben magar, Znelad mosagluvebeli mTis qanis 

RorRs, is cveTisas SeinarCunebs SeWidulobis maRal koeficients. 

cementbetonis fenilebi _ xasiaTdebian didi monoliTurobiT da 

datvirTvebisadmi maRali winaRobiT. maT ageben calkeuli filebis saxiT 

zomiT 3-4-dan 6-7 m-mde gegmaSi. 18-dan 28 sm-mde sisqiT. filebi 

erTmaneTisagan gancalkevebulia specialuri nakerebiT, romlebic metad 

saWiroa temperaturis meryeobis gamo maTi sigrZis Secvlis kompensaciisaTvis. 

ganasxvaveben gafarToebis nakerebs, romlebic mcirdeba (viwrovdeba) 

filebis dagrZelebisas da SekumSvis nakerebi, romlebic farTovdeba 

filebis damoklebisas (nax. 2.3). 

filebis erToblivi (SeTavsebuli) muSaobis uzrunvelyofisaTvis da 

maTi urTierTmdebareobis SenarCunebisaTvis nakerebSi SehyavT foladis 

Reroebi - manWvalebi, romlebic uzrunvelyofen filebis sigrZis Secvlas, 

erTi filidan meoreze gadascemen vertikalur datvirTvebs da nawilobriv 

mRunav momentebs (nax. 2.4). 

asfaltbetonisagan gansxvavebiT cementbetonis fenilebis Tvisebebi 

temperaturis meryeobisas ar icvleba. betonis narevis swori SerCevisas da 

mSeneblobis teqnologiuri wesebis dacvisas cementbetonis fenilebis cveTa 
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umniSvneloa. sxvebTan SedarebiT cementbetonis sagzao fenilebi SedarebiT 

ufro xangamZlea. 

 

 
 
 
 
 
 
 
 
 
 

nax. 2.3. betonis fenilis nakeris ganlagebis sqema:  
1 – gafarTovebis nakeri; 2 – SekumSvis nakeri;  

3 – grZivi nakeri; 4 - manWvalebi. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.4. betonis fenilis nakerebis konstruqcia:  
a – gafarToebis ganivi nakeri; b – SekumSvis ganivi nakeri;  

g – grZivi nakeri;  
1 – manWvali; 2 – armaturis samontaJo (manWvalis mafiqsirebeli) 

 karkasi; 3 – bitumis fena; 4 – nakeris Sesavsebi saizolacio masala;  
5 – xis Zelebi;  6 – manWvalis  garsacmi; 7 – garsacmSi  darCenili  

RreCos Semavsebeli naxerxi an ZenZi; 8 – xelovnuri nakeri;  
9 – filis  SesaZlo gaskdomis adgili. 

 

betonis fenilebis naklia narevis dagebidan safaris eqspluataciaSi 

Seyvanamde, xangrZlivi da gulmodgine movlis saWiroeba, sanam is SeiZens 

saWiro simtkices. gamtkicebis damaCqareblebi ki sakmaod Zviria. es 

yovelive zRudavs cementbetonis gamoyenebas gzebis kapitaluri remontis 

dros, rodesac SeuZlebelia gzaze didi xniT moZraobis Sewyveta. 
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betonis fenilebis susti adgilia nakerebi, saidanac tenma SeiZleba 

fuZeSi SeaRwios. eqspluataciaSi Sesvlidan ramdenime wlis Semdeg nakerebze 

gavlisas igrZnoba borblebis biZgebi.  

mTagorian an daseril reliefSi gayvanil gzebze xSiria miwis vakisis 

tipebis cvalebadoba. gadasvlebi yrilidan WrilSi, an naxevarWrilsa da 

naxevaryrilSi. aseT pirobebSi Zalzec Znelia miwis vakisis zeda fenis 

absoluturad erTnairi simtkicis SenarCuneba. miwis vakisis safuZveli 

fenis Cawevis SemTxvevaSi betonis filaSi aRiZvreba gamWimavi Zabvebi, 

romelTa sawinaaRmdegod saWiro xdeba filis am nawilis mZlavri armireba. 

es ki Zalzed aZvirebs mSeneblobis Rirebulebas da arTulebs samuSaoTa 

warmoebis teqnologias. 

amis garda, mZime avtomobilebis intensiuri moZraobis dros betonis 

fenilebis eqspluataciis gamocdilebam gviCvena, rom TviT betonis 

filebis maRali simtkicis miuxedavad, maT qveS unda iyos mtkice fuZe. 

uSualod gruntze an Txel qviSis fenaze betonis dagebisas, 

avtomobilebis gavlis dros drekad filebze dawolis Sedegad gruntze 

grovdeba narCeni deformaciebi. Tavdapirvelad filebis qveS warmoiqmneba 

Rruebi. filebi kargaven kontaqts gruntTan, xolo Semdeg ki Cndeba 

bzarebi. amitom moZraobis maRali intensiurobis gzebze betonis fenilebs 

ageben bitumiT an cementiT gamagrebul RonRis an xreSis mtkice fuZeze. 

cementiT gamagrebuli fuZis zemoT ageben organuli SemkvrelebiT 

damuSavebul qviSis Sua fenas xaxunis Sesamcireblad. 

aRniSnuli naklovanebebis da betonisaTvis gacilebiT ufro maRali 

xarisxis qvis masalebis gamoyenebis saWiroebis gamo ukanasknel 

aTwleulebSi mowinave qveynebSi Semcirda cementbetonis fenilebis 

mSenebloba asfaltbetonis fenilebTan SedarebiT. magaliTisaTvis 

germaniaSi is 25%-s ar aRemateba. es faqtorebi gansakuTrebiT 

mxedvelobaSia misaRebi iseTi rTuli reliefis qveynebisTvis, rogoricaa 

saqarTvelo, sadac Wrilebisa da yrilebis xSir monacvleobasTan erTad 

masiurad gvxvdeba Tixnari gruntebi, romelTagan agebul miwis vakisSi 

optimaluri tenianobis da absoluturad erTnairi simtkicis 

uzrunvelyofa Zalzed problematuria. 

msoflios sxvadasxva qveynebSi asawyobi rkinabetonis konstruqciebis 

farTo gamoyenebasTan dakavSirebiT, araerTxel scades asawyobi betonis 
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fenilebis ageba. Teoriulad, asawyobi konstruqciis betonis fenilebs 

gaaCnia mravali upiratesoba. betonis filebi SeiZleba winaswar damzaddes 

qarxanaSi teqnologiuri wesebisa da betonis movlis reJimis zusti dacviT. 

am gziT samSeneblo samuSaoebi SemoisazRvreba adgilze gamzadebul 

fuZeze fenilebis montaJiT, romelTa ganxorcieleba SeiZleba mTeli wlis 

ganmavlobaSi. asawyobi betonis fenilebze moZraobis dawyeba SeiZleba 

uSualod dagebis Semdeg. betonis filebis zogierTi konstruqcia SeiZleba 

gamoviyenoT mravaljer. 

asawyobi betonis filebis Tanamedrove konstruqcias amave dros 

gaaCnia mniSvnelovani naklovanebani, romlebic aferxeben mis farTo 

gamoyenebas. 

asawyobi filebis dagebis tempebi dabalia. fenilebze pirapirebis 

simravle auaresebs moZraobis moxerxebulobas, asawyobi filebis pirapiri 

ar uzrunvelyofs filidan filaze Zalvis gadacemas. Znelia fenilis 

sisworis uzrunvelyofa, rac metad saWiroa maRali siswrafiT moZraobisaTvis. 

aseve Znelia pirapiris wyalgaumtarobis pirobis dacva da filebis 

vertikaluri gadaadgilebis Tavidan acileba eqspluataciis procesSi. ar 

aris gadawyvetili sakiTxi mrudxazovan ubnebze fenilebis dagebisa da 

filebis saTanado konstruqciis Seqmnis Sesaxeb, didia armaturis xarji 

montaJisa da datvirTvis dros filebis simtkicis uzrunvelyofisaTvis. ase 

rom, progresuli idea jer ar aris mSeneblobaSi farTod realizebuli. es 

mkvlevarebis winaSe ayenebs did amocanebs. 

organuli Semkvreli masalebiT damuSavebuli RorRisa da xreSis 

fenilebi kargad ewinaaRmdegeba avtomobilebis moZraobisagan gamowveul 

cveTas da Zalovan moqmedebas SemkvreliT qvis nawilakebis mtkice naerTis 

Seqmnis gamo. aseTi safarebi wyalSeuRwevadia (wyalmedegia). 

SemkvreliT qvis masalis damuSavebis sxvadasxva xerxis gamoyeneba 

mSeneblobaSi gansaxRvravs miRebuli fenilis struqturul saxes. 

masalebis Sereva specialuri danadgarebSi (stacionaruli da moZrav 

SemrevebSi) uzrunvelyofs RorRis karg Semogarsvas Semkvreli masaliT. am 

dros Semkvreli masalis xarji naklebia, vidre magaliTad gaJRenTis an 

adgilze arevis xerxis gamoyenebisas. qvis masalebisa da Semkvrelebis 

uSualod gzaze Serevisas fenilis xarisxi SedarebiT dabalia. 
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gaJRenTa _ iTvaliswinebs emulsiis, cxeli blanti bitumis an kupris 

Seyvanas qvis masalis dautkepnav fenaSi (fenis gaJRenTvas), romlis Semdeg 

zedapirze ayrian wvril RorRs da amkvriveben. fenilis mdgradoba gaJRenTis 

meTodiT uzrunvelyofilia umTavresad datkepnisas RorRis CasolviT. am 

tipis safaris nakls warmoadgens organuli Semkvreli masalebis SedarebiT 

didi xarji. Semkvreli xSirad ver aRwevs RorRis mcire nawilakebamde 

uSualo kontaqtis wertilSi, rac metad mniSvnelovania simtkicisaTvis. 

zedapiruli damuSaveba _ iTvaliswinebs Txeli damcavi fenis Seqmnas 

sagzao samosis zedapirze bitumis mosxmiT, wvrili RorRis moyriT da 

datkepniT. mosxmuli bitumis raodenobis mixedviT ganasxvaveben erTmag da 

ormag zedapirul damuSavebas. zedapiruli damuSaveba adidebs safaris 

winaRobas cveTisadmi da xdis mas wyalSeuRwevads, ris Sedegad, wlis 

tenian periodSi safari mSralia da amis gamo maqsimaluria misi drekadobis 

moduli. Cveulebriv sagzao samosis sisqis da simtkicis gaangariSebisas 

zedapiruli damuSavebis fenas ar iTvaliswineben. Semsubuqebuli tipis 

fenilebze zedapiruli damuSavebis mowyobisas, saeqspluatacio Tvisebebis 

gaumjobeseba da maTi simtkicis amaRleba Semodgomisa da gazafxulis 

periodSi imdenad sagrZnobia, rom am SemTxvevaSi zedapiruli damuSavebis 

fena SeiZleba ganxilul iqnas, rogorc safaris damoukidebeli tipi. 

RorRis fenilebi da fuZeebi _ ageben gansazRvruli erTnairi zomis 

RorRis natexebisagan. RorRis fenilis stmikice uzrunvelyofilia datkepnis 

dros natexebis CasolviT. fenilis mowyobisas datkepnili RorRis 

zedapiris forebSi awarmoeben SedarebiT ufro wvrili RorRiT Casolvas. 

RorRis fenilisa da fuZis mdgradoba ganpirobebulia qvis natexebs Soris 

Siga xaxunis ZalebiT da aseve, qvis mtvris Semkvreli TvisebebiT. 

RorRis fenilebi naklebad ewinaaRmdegeba cveTas, vinaidan 

avtomobilis Tvlebisagan gadmocemuli mxebi Zala, asustebs mis struqturas. 

am mizezis gamo, RorRis fenils iyeneben mxolod moZraobis mcire 

intensiobisas. ufro xSirad mas iyeneben rogorc safuZvelis erT-erT fenas 

organuli Semkvreli masalebis gamoyenebiT mowyobili fenilis qveS. 

bunebrivi xreSis an sxvadasxva zomis marcvlebis xelovnurad SerCeuli 

narevis gamoyenebis SemTxvevaSi simtkicis uzrunvelyofa xdeba optimaluri 

narevis principis mixedviT ConCxis SerCeviT. am SemTxvevaSi msxvil 

nawilakebs Soris arsebuli forebi Sevsebulia SedarebiT ufro wvrili 
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nawilakebiT da narevs gaaCnia minimaluri forianoba. nawilakebis CaWedvas 

xels uwyobs mtvrisa da Tixis wvrili nawilakebi. wlis tenian periodebSi 

fenilis simtkice klebulobs. 

xreSis fuZeebi _ advilia asaSeneblad da sakmaod mtkice da mdgradia, 

Tu maT SemadgenlobaSi ar aris didi raodenobiT wvrilmarcvlovani 

minarevebi, romlebic datenianebis periodSi narevs aZlevs plastikurobas. 

xreSis fenilis tipis mixedviT safarebs ageben adgilobrivi 

naklebadmtkice masalebisagan da mrewvelobis Tanaproduqtebisagan (susti 

kirqvebisagan, brZmedisa da sacecxluris widisagan, qvanaxSiris Saxtis 

terikonebidan da sxva. 

qvafenili _ calkeul, erTmaneTTan mWidrod ganlagebul bunebriv an 

xelovnur qvebisagan mowyobili fenilebi. gaumjobesebuli qvafenilebi 

mowyobilia qvis Zelakebis an klinkerisagan da gamoirCeva swori zedapiriT. 

qvafenilebi uxeSi namtvrevi an kaWari (riyis) qvisagan, zogjer gamoiyeneba 

IIab-IIcd kategoriis gzebze, rogorc droebiTi tipis safari an rogorc 

fuZe SedarebiT ufro gaumjobesebuli tipis fenilebis qveS, xolo ufro 

dabali kategoriis gzebze - rogorc fenilis damoukidebeli tipi. 

riyis qvasTan axloa pakelaJi, romelic mowyobilia farTo fuZiT 

qvemoT dadebul qvebisagan, romelTa Soris Sualedebi RorRiTaa 

Sevsebuli. 

riyis qvisa da pakelaJis fuZeebis Zalian didi naklia maTi xeliT 

dagebis aucilebloba, rac ar Seesabameba Tanamedrove, meqanizirebuli, 

Cqarosnuli mSeneblobis moTxovnebs. amitom qvafenilebis dageba gzebze 

praqtikulad Sewyvetilia, ufro xSirad mas iyeneben qalaqebis Zvel 

ubnebSi maTi istoriuli ieris SesanarCuneblad. 

sagzao fenilebi da fuZeebi gamagrebuli gruntebisagan da 

mrewvelobis narCen produqtebisagan metad perspeqtiulia, vinaidan mraval 

qveyanaSi bevr raionSi bunebrivi qvis masalebis naklebobaa. organuli 

Semkvreli masalebiT an cementiT damuSavebuli gruntebi iZenen simtkices 

da mdgradobas tenisadmi. es saSualebas gvaZlevs gamoviyenoT isini, 

rogorc sagzao samosebis konstruqciuli fenebis masala. 

cementgruntis fuZeebi didi xania farTod gamoiyeneba. mcire 

intensiobis gzebze isini warmatebiT muSaoben. zedapiruli damuSavebis 

mtkice feniT maTi dacvisas SeiZleba maTi mzid fenad gamoyeneba. 
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adgilobriv gzebze iyeneben adgilobrivi gruntebis samosels, 

gaumjobesebulebs granulometruli danamatebiT. Tixis gruntebze qviSis, 

xreSis da sxva marcvlovani masalebis damateba adidebs maT winaRobas 

gare datvirTvebisadmi datenianebis dros. ConCxis danamatis Seyvana 

amaRlebs gruntis simtkices, Tixnaris an Tixis damatebiT aRweven qviSis 

marcvlebis SekavSirebas. 

bunebriv grunts gzebs ar gaaCniaT mowyobili sagzao samosebi. 

savali nawili moZraobisganaa Semkvrivebuli. aseTma gzebma SeiZleba 

uzrunvelyon moZraobis minimalurad dasaSvebli pirobebi mxolod wlis 

mSral amindSi da mcire intensiobiT moZraobis dros. gruntis gzebze 

zafxulis periodSi intensiuri moZraoba Zneldeba mtvris warmoqmnis gamo. 

wvimian amindebSi gruntis gzebi gauvali xdeba. saburavis SeWideba gzis 

zedapirTan mkveTrad mcirdeba da avtomobilebis Tvlebi iwyeben acurebas. 

mniSvnelovani datenianebis dros gzebze warmoiqmneba Rrma nakvalevi. 

moZraobis komfortabelurobis mixedviT sagzao fenilebi iyofa 

kapitalur (gaumjobesebuli  da Semsubuqebuli), gardamaval da dabal 

tipebad. sagzao fenilis ama Tu im klasze mikuTvnebisas gadamwyvet 

faqtors warmoadgens maTSi deformaciebis dagrovebis siswrafe da 

avtomobilebis moZraobis SesaZlo siCqare. sagzao fenilebis klasifikacia 

da maTi gamoyenebis sfero moyvanilia cxr. 2.1. 

 

cxrili 2.1 

fenilis tipebi  

gamoyenebis sfero an satvirTo 
avtomobilTa moZraobis 

zRvruli intensiuroba a/dR or 
Sexvedr zolze  

fenilis ZiriTadi 
saxeobani 

1 2 3 

gaumjobesebuli 
kapitaluri  

avtomatareblebis da mZime 
avtomobilebis intensiuri 

moZraobisas  

monoliTuri an asawyobi 
cementbetoni 

satvirTo avtomobilebis 
moZraobisas intensiurobiT 

>3000 roca erT RerZze 
dasaSvebia datvirTva 10 t. 

cxeli asfaltbetoni  

dasaxlebul punqtebSi, gzebze 
traqtorebis gavlis adgilebze, 

maRal yrilebze da sxva  

Zelakebisa da mozaikis 
qvafenilebi qvisa da 
betonis fuZeze  
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gagrZeleba 
1 2 3 

gaumjobesebuli 
Semsubuqebuli  

4000 
cxeli da Tbili asfalt da 
kuprbetonis fenilebi mtkice 
RorRis SerCeuli narevisagan  

3000 

civi asfaltbetonis narevebi 
danadgarebSi biTumiT an 
kupriT damuSavebuli RorRis 
an xreSis fenilebi, RorRis 
fenilebi, agebuli gaJRenTisa 
da naxevargaJRenTis meTodiT  

1500 

danadgarSi biTumis emulsiiT 
da cementiT damuSavebuli 
msxvilmarcvlovani qviSiani 
da qviSnariani gruntis 
fenilebi 

500 

sacveTis fenebi datanili 
zedapiruli damuSavebis 
meTodiT, mtkice RorRis 
gamoyenebiT gardamavali tipis 
fenilebze  

gardamavali  

300-500 
fenili RorRis, xreSis widisa 
da sxva mtkice mineraluri 
masalebisagan  

500 

gruntis an adgilobrivi 
naklebadmtkice qvis masalebis 
fenilebi damuSavebuli 
organuli da araorganuli 
Semkvreli masalebiT 

500 
qvafenilebi riyis qvisa da 
namtvrevi qvebisagan  

dabali  100 

adgilobrivi masalebiT 
(xreSiT, RorRiT da sxva) 
gamagrebuli an 
gaumjobesebuli gruntis 
fenilebi  

 

gaumjobesebuli fenilebi sagzao samosis saWiro simtkicisa da 

adgilobrivi sagzao-samSeneblo masalebis gamoyenebis mixedviT SeiZleba 

daigos betonis, SemkvrelebiT damuSavebuli qvis masalebis, RorRis, 

widebis, samTamadno mrewvelobis narCenebisa da sxva fuZeebze. 

sxvadasxva tipis sagzao samosebis zogierTi gavrcelebuli 

konstruqciis magaliTebi naCvenebia nax. 2.5. 
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nax. 2.5. sagzao samosebis konstruqciebis magaliTebi: 
    a – cementbetonis fenili; b – asfaltbetonis fenili xreSis fuZeze;  

    g – samfeniani asfaltbetonis fenili betonis fuZeze (qalaqebSi);  

    d – asfaltbetonis fenili Savi RorRis, organuli Semkvreli masaliT  

    damuSavebuli gruntis da cementbetonis fuZeze; e – asfaltbetonis fenili  

    Savi RorRiT gaumjobesebuli xreSis fuZeze; v – Savi RorRis fenili  

    RorRis fuZeze; z – Savi RorRis fenili cementgruntis fuZeze; T – Savi  

    RoRris fenili RorRis fuZeze; i – Savi xreSis fenili xreSis fuZeze;  

    k – cementiT (60% masis mixedviT) gaumjobesebuli; l – gruntiT  

    gaumjobesebuli Semkvreli masaliT; m – RorRis fenili; n – xreSis fenili;  

    o – xreSis fenili mcire dozebiT SemkvreliT gaumjobesebuli; p – qvafenili;  

    r – gruntis optimaluri narevi; s – RorRiT, xreSiT, widiT gaumjobesebuli  

gruntis fenili. 

    1 – cementbetoni; 2 – organuli Semkvreli gaumjobesebuli qviSis fena;  

    3 – RorRis fena; 4 – damatebiTi (yinvagamZle, sadrenaJo) fuZis fena; qviSis,   

    xreSis, widis da yinvagamZle adgilobriv masalisagan; 5 – saSualomarc- 
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    vlovani, wvrilmarcvlovani an qviSiani asfaltbetoni; 6 – msxvilmarcvlovani  

    forovani asfaltbetoni; 7 – RorRi, damuSavebuli organuli Semkvreli  

    masaliT gaJRenTvis meTodiT; 8 – xreSovani narevi; 9 – Savi RorRi  

    danadgarSi damzadebuli; 10 – xreSi Savi RorRis damatebiT; 11 – cement- 

    grunti; 12 – Savi RorRi gauRunavi xerxiT mowyobili da zedapiruli  

    damuSavebiT; 13 – RorRi cementis danamatebiT; 14 – araorganuli SemkvreliT  

    gaumjobesebuli grunti; 15 – arakondicirebuli masalisagan mowyobili xreSi  

    fenili cementis mcire dozebiT gamagrebuli; 16 – riyis qvis qvafenili;  

    17 – qviSa-Tixovani danamatebiT gaumjobesebuli grunti; 18 – RorRiT,  

xreSiT, widiT gaumjobesebuli grunti. 

 

gardamavali da dabali tipis fenilebs ageben uSualod gruntze, 

garda RorRis fenilebisa, romelTa qveS saWiroa fuZe daigos Semkvreli 

masalebiT gamagrebuli gruntisagan, widebisagan da sxva adgilobrivi 

masalebisagan. I, II da III sagzao-klimatur zonebSi adgilis datenianebis 

araxelsayrel pirobebSi, amoburcvis midrekilebis mqone da SekavSirebul 

gruntebisgan agebul miwis vakisze aucilebelia sadrenaJo qviSis fuZis 

ageba. 

sagzao samosebis calkeuli tipebi Seesabameba saTanado kategoriis 

gzebs moZraobis saangariSo intensiurobis mixedviT (cxr. 2.2). frCxilebSi 

miTiTebulia gzebis kategoria, romelzedac SeiZleba daigos mocemuli 

tipis safari, Tu mSenebloba ganxorcieldeba ramdenime stadiad moZraobis 

intensiobis gazrdis mixedviT. 

cxrili 2.2 

sagzao fenilebis 
tipebi  

gzebis 
kategoria  

sagzao fenilebis 
tipebi  

gzebis kategoria  

gaumjobesebuli   
kapitaluri  

gaumjobesebuli  
Semsubuqebuli 

Iab, IIab 
 

IIab 

gardamavali  
 

dabali  

IIcd 
 

IIIab 

 

2.3. sagzao samosebis konstruirebis saerTo principebi 
 
sagzao samosi saavtomobilo gzis yvelaze ZviradRirebuli nawilia. 

mis dagebaze saWiro xarjebi zogjer aRwevs mSeneblobis saerTo 

Rirebulebis 60%. sagzao samosebze uSualo zemoqmedebas axdenen 

saavtomobilo datvirTvebi da bunebrivi faqtorebi. maT uxdebaT muSaoba 

gacilebiT ufro mZime pirobebSi, vidre gzis sxva nawilebs. amitom, sagzao 

samosebis konstruireba saWiroebs gansakuTrebul yuradRebas. pirvel rigSi 
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saWiroa simtkicis uzrunvelyofa, magram unda gaviTvaliswinoT agreTve 

mSeneblobis saerTo Rirebulebis da gamosayenebeli masalebis raodenobis 

Semcireba. gzis sigrZis mixedviT gruntebi da hidrogeologiuri pirobebi 

imdenad icvleba, rom Znelia am cvlilebis gavlenis mTlianad gaTvaliswineba. 

saproeqto xazis gavlebisas da miwis vakisis daproeqtebisas saWiroa 

gruntebis tenianobis, moZraobis intensiurobisa da saSeni masalebiT 

uzrunvelyofis mixedviT SedarebiT msgavsi ubnebis cal-calke gamoyofa, 

romelTa mixedviTac xdeba Semdeg sagzao samosebis variantebis damuSaveba. 

sagzao samosebis daproeqteba Sedgeba ori Tanmimdevruli etapisagan:  

konstruireba _ fenebis tipis, sisqisa da masalis SerCeva;  

gaangariSeba _ Semowmeba, raTa aRZruli Zabvebi ar aWarbebdes dasaSvebs.  

es ori etapi urTierTkavSirSia da erTmaneTs ar unda 

daupirispirdes. orive erTi procesis Semadgeneli nawilia da mxolod 

maTi erToblivi Catareba mogvcems mdgrad, ekonomiur da saeqspluataciod 

moxerxebul sagzao samosis miRebis garantias. 

datvirTvebis zemoqmedebisas warmoqmnili deformaciebisa da daZabuli 

mdgomareobis mixedviT sagzao samosebi pirobiTad iyofa or jgufad - 

xisti da araxisti. 

araxisti samosebi _ maT gaaCniaT mcire winaRoba Runvisadmi. maT 

miekuTvneba praqtikulad samosebis yvela tipi, garda qvafenilebisa, 

cementbetonis da aseve asfaltbetonis fenilebisa cementbetonis fuZeze. 

araxisti samosebis konstruqciuli fenebis umravleobas ar SeuZlia 

gamWimi Zabvebis miReba, xolo am fenebis winaRoba Runvisadmi da maTi 

drekadobis modulebi damokidebulia temperaturaze da tenianobaze. am 

fenebis daniSnulebaa gaanawilos Tvlebis wneva safuZvlis gruntis did 

farTobze da Seamciros masze gadacemuli kuTri datvirTvebi. garda 

CamoTvlilisa, sagzao samosebis fenebi ewinaaRmdegebian safuZvlis 

gruntSi zedapiruli wylis SeRwevas. 

xist samosebi _ gaaCniaT erTi an ramdenime fena SedarebiT meti 

winaRobiT Runvisadmi. maTi drekadobis modulebi praqtikulad ar arian 

damokidebuli temperaturaze da tenianobaze. xisti samosebi muSaoben 

drekad fuZeze dayrdnobil filebis principis mixedviT, gruntis 

zedapirze gareS datvirTvebisagan mniSvnelovnad meti wnevis ganawilebiT. 
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sagzao samosis konstruireba iTvaliswinebs yvelaze ufro Sesaferisi 

masalebis SerCevas gamomdinare adgilobrivi masalebis gamoyenebis da 

muSaobis organizaciis pirobebidan. agreTve calkeuli fenebis zomebis 

daniSvnas da maT ganawilebas siRrmis mixedviT. Cveulebrivad amuSaveben 

sagzao samosis ramdenime variants, romlebidanac irCeven saukeTesos. 

sagzao samosis konstruireba daproeqtebis yvelaze ufro SemoqmedebiTi 

nawilia. igi iTvaliswinebs sagzao samosebis daZabul mdgomareobas da 

deformaciebis meqanizms, samosebis sxvadasxva tipebis muSaobis gamocdilebas 

sxvadasxva klimatur pirobebSi moZravi datvirTvebisa da bunebrivi 

faqtorebis zemoqmedebis Taviseburebas. jer niSnaven samosis im fenebis 

sisqeebs, romelTa zomebi ganisazRvreba ara imdenad samosis simtkiciT 

ramdenadac sxva faqtorebiT (wylis acilebis uzrunvelyofis, naburcebis 

warmoqmnis, cveTisadmi winaRobis pirobidan da sxva). iTvaliswineben agreTve 

masalebis Rirebulebas, raTa samosis saerTo simtkice uzrunvelyofili 

iqnas SedarebiT naklebi xarjebiT. 

rig SemTxvevaSi sagzao samosis konstruqciaSi saWiroa gaTvaliswinebul 

iqnas fenebis stadiuri (TandaTanobiTi) gamagrebis SesaZlebloba zemodan 

SedarebiT ufro mtkice masalebis dagebiT moZraobis intensiurobis 

gazrdis mixedviT. 

miwis vakisis zeda fena ganixileba rogorc samosis Semadgeneli 

konstruqciuli elementi, romlis simtkicisa da erTgvarovnobisadmi 

wayenebulia maRali moTxovnebi. gamocdileba gviCvenebs, rom miwis vakisis 

arasakmao simtkice ar SeiZleba kompensirebul iqnas sagzao samosis sxva 

fenebis gasqelebiT. 

sagzao samosis gaangariSeba iTvaliswinebs, rogorc mTlianad, ise 

misi calkeuli fenebis saWiro sisqis gansazRvras da mdgradobis 

Semowmebas. samosis yvela Sesadarebeli variantebis Sedarebas awarmoeben 

maTi Tanabari simtkicis pirobebisaTvis. 

sagzao samosebis variantebis SeTavazebisas gaTvaliswinebuli unda 

iqnas moZraobis intensiuroba, adgilobrivi gruntis maxasiaTeblebi, 

hidrogeologiuri da klimaturi pirobebi, romlebic gavlenas axdenen 

sagzao samosis muSaobaze. ase magaliTad, RorRisa da xreSis fenilebi, 

romlebic ar arian damuSavebuli organuli Semkvreli masalebiT ukeTesad 

muSaoben tenian zomier klimatur pirobebSi da swrafad iSlebian 

(ingrevian) mSrali klimatis pirobebSi. 
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CrdiloeTis qveynebis (kanada, skandinavia, ruseTi da a.S.) tenian 

klimatis pirobebSi, sadac farTo aris gavrcelebuli naburcebi, sagzao 

samosis konstruqciaSi saWiroa moewyos naburcebis warmoqmnis sawinaaRmdego 

specialuri fenebi, romlebic saWiro araa samxreTis qveynebis umetesi 

raionebisaTvis. naburcsawinaRo fenis sisqis gansazRvra sagzao samosis 

gaangariSebis aucilebeli elementia gayinvis didi siRrmis mqone raionebSi. 

saerTod, klimaturi pirobebi did gavlenas axdenen sagzao samosis 

tipis SerCevaze. mSeneblobis sezonis xangrZlivobis SezRudva amcirebs 

organuli Semkvreli masalebis farTe gamoyenebis SesaZleblobas. sagzao 

samosis konstruqciis SerCevisas erT-erTi ZiriTadi moTxovnaa adgilobrivi 

masalebis maqsimaluri gamoyeneba. am amocanas Zalian didi mniSvneloba 

eniWeba, vinaidan bevri qveynis umetesi raionebi (ukrainis marcxena sanapiro, 

volgispireTi, dasavleTi cimbiri, Crdilo yazaxeTi) Raribia adgilobrivi 

qvis masalebiT. am raionebSi sagzao mSeneblobisaTvis aucilebelia  

Semotanili qvis gamoyeneba, romelic zogjer aseulobiT kilometris 

manZilidan SemoaqvT rkinigziT. adgilobrivi qvis masalebis gamoyenebis 

problema SeiZleba arsebobdes qviT iseT mdidar qveyanaSic, rogoric 

saqarTveloa. CvenSi gavrcelebuli qvis masalebis didi nawili (magaliTad 

qviSaqvebi, Tixovani fiqalebi da a.S.) naklebad gamZlea meqanikuri 

datvirTvebisadmi maRali tenianobisa da uaryofiTi temperaturis pirobebSi, 

rac zRudavs maT gamoyenebas da moiTxovs specialuri RonisZiebebis 

gaTvaliswinebas daproeqtebisas, eqspluataciis procesSi ki maT mkacrad 

Sesrulebas. 

adgilobrivi qvis masalebis uqonlobisas fuZe saWiroa daigos 

SemkvrelebiT gamagrebuli gruntebisagan. ukanasknel wlebSi sagzao 

mSeneblobaSi farTo gamoyenebas poulobs TboeleqtrosadgurTa nacari, 

metalurgiuli widebi, romlebsac gaaCnia Secementebis Tvisebebi, qvanaxSiris 

Saxtebisa da maRaroebis gamonamuSevari qvis qanebi da mrewvelobis sxva 

Tanaproduqtebi. vinaidan es masalebi araerTgvarovania sagzao samosSi maT 

gamoyenebisas saWiroa maTi daxarisxeba. adgilobriv sust qvis masalas 

sWirdeba cementis mcire dozebiT an organuli SemkvrelebiT winaswar 

damuSaveba yinvagamZleobis gazrdis mizniT. saerTod, ramdenadac ufro 

sustia da araerTgvarovani adgilobrivi masalebi, miT ufro met 

yuradRebas saWiroebs sagzao samosebis konstruireba da mSenebloba. 

sagzao  samosebis  konstruirebis  dros  saWiroa  maTi mSeneblobis  
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Taviseburebebis gaTvaliswineba, upiratesobas eZleva konstruqciaTa im 

variantebs, romelTa ganxorcielebas sWirdeba naklebi materialuri 

resursebi da ar aris dakavSirebuli xeliT Sromis gamoyenebasTan. 

upiratesoba aqvs konstruqciebs, romlebic martivia mSeneblobisaTvis, 

iZlevian mosamzadebeli samuSaoebis industrializaciisa da samSeneblo 

samuSaoTa mTliani meqanizaciis SesaZleblobas. 

didi mniSvneloba aqvs mSeneblobis procesSi avtomobilebis daSvebas 

sagzao samosis Semkvrivebul fenebze. sagzao samosebis konstruqciuli 

fenebis raodenobis gadideba saWiroebis gareSe, rogorc wesi, arTulebs 

teqnologiur process da adidebs mSeneblobis Rirebulebas. 

sagzao samosebis daproeqtebisas, Tu fenilebis gamagreba SemdgomSi 

moZraobis intensiobis gazrdasTan erTad aris navaraudevi, saWiro simtkices 

uzrunvelyofen im fenebis xarjze, romlebic SemdgomSi Seasruleben 

safaris fuZis rols. Tavdapirvelad am fenebze ageben Txel fenils an 

ubralo sacveT fenas, romelsac saWiroebisda mixedviT aaxleben. 

sagzao samosi daculi unda iyos tenis SeRwevisagan. calkeuli 

konstruqciuli fenebis wyalSeuRwevadoba unda izrdebodes zeda 

fenebisaken. tenis Semosvla miwis vakisidan SeCerebuli unda iyos sagzao 

samosis amaRlebiT, datenianebis SesaZlebel wyaros zemoT wyalSeuRwev 

fenebis dagebiT da a.S. 

sagzao samosis konstruqciaSi masalebis ganlageba xdeba siRrmeSi 

TandaTanobiT klebadi simtkicis mixedviT da droebiTi datvirTvisagan 

Zabvebis milevis Sesabamisad. mxedvelobaSi miiReba agreTve samosis 

momijnave fenebs Soris sixistis da temperaturuli gafarToebis 

koeficientebis gansxvaveba, vinaidan mkveTri sxvadasxvaobis dros samosSi 

warmoiqmneba bzarebi. 

yvelaze ufro mizanSewonilia, rom naklebadSekavSirebuli masalebis 

momijnave fenebis drekadobis modulebis urTierTfardoba ar aRematebodes 

5-s. arcerT fenaSi ar unda moxdes plastikuri deformacia, vinaidan 

saangariSo datvirTvebis moqmedebisas samosSi mZvreli Zabvebi siRrmesTan 

erTad klebulobs (ix. nax. 2.1). Sesabamisad siRrmeSi SeiZleba daigos sul 

ufro da ufro naklebi simtkicisa da SeWidulobis mqone masalebi. 

fuZis zeda fenebSi mZime avtomobilebisagan warmoiSveba kumSvisa da 

Zvris mniSvnelovani Zabvebi. amitom maT awyoben masalebisagan, romelTac 
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gaaCniaT sakmao simtkice temperaturisa da tenianobis nebismieri meryeobisas. 

aseTebia Casolvis daxmarebiT gamkvrivebuli RorRi an simsxos mixedviT 

SerCeuli RorRis an RorRi-xreSis narevebi damuSavebuli blanti bitumiT 

an kupriT, RorRi an xreSi gamagrebuli cementiT. 

fuZis qveda fenaSi maqsimalurad iyeneben gamyarebul gruntebs, qvis 

masalebs, romlebsac saWiroebis SemTxvevaSi axarisxeben, amsxvreven da 

aumjobeseben Semkvrelis mcire dozebiT. 

Sori manZilidan Semozidul masalebs ageben minimaluri sisqis 

fenebad, rac maTgan monoliTuri konstruqciuli fenis formirebis 

SesaZleblobas iZleva da Semdgom eqspluataciis pirobebSi saimedoa. 

sagzao samosebis calkeuli fenebis sisqeebi ar unda iyos cxr. 2.3. moyvanil 

minimalur mniSvnelobebze naklebi, raTa uzrunvelyofili iqnes maTi 

konstruqciuli simtkice.  

cxrili 2.3 

masalebi 
fenis minimaluri 

sisqe, sm 
masalebi 

fenis minimaluri 
sisqe, sm 

asfaltbetoni da 
kuprbetoni dage-
buli cxel da 
Tbil mdgomareo-
baSi, erT fenad  

5 
RorRisa da xreSis 

masalebi, 
damuSavebuli adgilze 

arevis xerxiT 

8 

igive, or fenad  7  

civi wvrilmarcv-
lovani asfaltbe-
toni da  
kuprbetoni  

3 

gruntebi da 
naklebadmtkice qvis 

masalebi, 
damuSavebuli organul 

da araorganuli 
Semkvreli masalebiT  

10 

RorRis da xreSis 
masalebi, grunte-
bi, damuSavebuli 
Semkvreli masale-
biT danadgarebSi  

8 

RorRis masalebi, 
romlebic ar aris 

damuSavebuli 
SemkvrelebiT qviSis 

fuZeze 

15 

RorRis masala, 
damuSavebuli gaJ-
RenTis meTodiT 

8 
igive, qvis mtkice 

fuZeze an gamagrebul 
gruntze 

8 

igive, 
naxevargaJRenTis 
meTodiT (xerxiT) 

4 
xreSis masalebi, rom-
lebic ar aris damu-

Savebuli SemkvrelebiT 
10 

 
rogorc cxr. 2.2 da nax. 2.5-dan Cans, moZraobis erTnairi intensiobis 

dros SeiZleba sagzao samosebis sxvadasxva tipebis gamoyeneba. proeqtis 

damuSavebis dros, sagzao samosebis ramdenime SesaZlebeli variantidan 
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irCeven yvelaze mizanSewonils, romelic ukeT iTvaliswinebs avtomobilebis 

moZraobis moTxovnebs, bunebriv pirobebs, adgilobrivi saSeni masalebis 

arsebobas, samSeneblo samuSaoTa organizaciis moxerxebulobas, Semdgom 

saeqspluatacio xarjebs da sxva. variantebis Sedarebas awarmoeben  

Tanabar simtkicis konstruqciebisaTvis, romlebic winaswar unda iyos 

dasabuTebuli gaangariSebiT. 

variantebis Sedarebis koncefciis mixedviT sagzao samosebis yvelaze 

gamosadeg tipia is, romelic uzrunvelyofs samSeneblo xarjebis 

anazRaurebis mocemuli vadis ganmavlobaSi yvelaze nakleb jamur 

satransporto danaxarjebs 1 tona kilometris gadaadgilebaze. 

jamuri satransporto xarjebi Sedgeba gadazidvebis 

TviTRirebulebis saavtomobilo da sagzao mdgenelebisagan. 

gadazidvebis TviTRirebulebidan saavtomobilo mdgeneli DSedgeba 

avtomobilis saeqspluatacio masalebis Rirebulebis, mZRolebis xelfasis, 

remontisa da saavtomobilo momsaxurebis Rirebulebis da avtomobilis 

amortizaciis xarjebis jamisagan. am xarjebis mniSvnelovani nawili 

damokidebulia fenilis tipze da mdgomareobaze (cxr. 2.4). 

cxrili 2.4 

fenilebi  
moZraobis 
winaRobis 

koeficienti 

fardobiTi satransporto- 
saeqspluatacio maCveneblebi  

t
eq
n
ik
u
r
i
 

s
i
Cq
ar

e 
 

s
aT

b
o
b
i
s
 x

ar
j
i

  

r
em
o
n
t
S
o
r
i
s
o
 

g
ar

b
en
a 

 

g
ad

az
id

ve
b
i
s
 

R
i
r
eb
u
l
eb
a 

 

asfaltbetonis  0.015 1 1 1 1 

cementbetonis  0.015 1 1.02 1 1 

RorRis, organuli Semkvreli 

masalebis gamoyenebiT  

0.025 0.95 1.05 0.91 1.1-1.3 

RorRis da xreSis  0.035 0.7-0.8 1.1-1.2 0.8-0.9 1.4-1.6 

qvafenilebi  0.05 0.65 1.3 0.75 1.7-1.9 

gruntis profilirebuli gza  0.05-0.06 0.4 1.6-1.8 0.60 2.0-2.20 

 
satransporto xarjebis TviTRirebulebis sagzao mdgeneli ki 

warmoadgens 1 tkm-ze dayvanil mSeneblobis Rirebulebis, mimdinare da 

kapitaluri remontis da gzis Senaxvis xarjebis jams. gadazidvebis sagzao 
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mdgeneli, Cveulebriv, ar aRemateba gadazidvebis mTliani Rirebulebis 10-

15%-s. 

gadazidvebis manZilisa da avtomobilebis tvirTamweobis gazrdisas 

gadazidvebis TviTRirebulebis sagzao mdgenelis roli SedarebiT izrdeba, 

Tumca gadazidvebis TviTRirebulebis saerTo sidide klebulobs. 

 
2.4. sagzao samosebis konstruqciuli fenebis 

simtkicis maxasiaTeblebi 
 

sagzao samosebis sisqis gaangariSebis saimedo Sedegebis miReba 

SeiZleba mxolod qvenafeni gruntisa da samosebis konstruqciuli fenebis 

masalebis maxasiaTeblebis (parametrebis) zusti mniSvnelobebis 

gamoyenebiT. axali gzebis daproeqtebisas Cveulebriv sargebloben 

normatiul dokumentebis cxrilebSi moyvanili gruntebisa da masalebis 

drekadobis modulebiT. 

gzebis rekonstruqciis proeqtebis damuSavebisas, rodesac saWiroa 

arsebuli gacveTili sagzao samosis gaZliereba, mis drekadobis modulebs 

gansazRvraven eqsperimentulad, saangariSo avtomobilis Tvlis qveS 

CaRunvis gazomviT da mis mixedviT modulis gamoTvliT. 

gruntebis drekadobis modulebi SeiZleba ganisazRvros cdebiT, 

gruntSi mrgvali Stampis CawnexviT. siRrmis mixedviT milevadi Zabvebisagan 

gruntis masivis dajamebuli deformaciebi iZlevian Semdeg damokidebulebas 




PDK
E w ,                                (2.1) 

sadac PP – wnevaa Stampis fuZeze, kg/sm2; D Stampis diametria, sm;  _ gruntis 

deformacia (Stampis Cawevis siRrmea), sm; wK koeficienti, damokidebuli 

Casawnexi farTobis formaze da sixisteze (mrgvali StampisTvis 1wK ). 

drekadobis modulis gansazRvrisas iTvaliswineben deformaciis 

drekad nawils, deformaciis modulis gansazRvrisas ki - mis mTlian sidides. 

imasTan dakavSirebiT, rom gruntebisaTvis ar arsebobs pirdapiri 

proporciuloba wnevasa da deformacias Soris, drekadobis moduli 

icvleba Stampis Cawevis cvalebadobasTan erTad. 

mcire deformaciebs Seesabameba modulebis ramdenime ufro didi 

mniSvnelobebi. sagzao samosebis TiToeuli tipisaTvis arsebobs CaRunvis 
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sakuTari kritikuli sidide, romelic xisti samosebisaTvis 3-4-jer naklebia, 

vidre araxisti samosebisaTvis. amitom, samosebis TiToeul tips Seesabameba 

qvenafeni gruntis drekadobis modulis garkveuli mniSvneloba. gruntis 

drekadobis modulis sidide yvelaze ufro mniSvnelovnad icvleba mcire 

deformaciebis SemTxvevaSi, rac damaxasiaTebelia monoliTuri cementbetonis 

samosebis CaRunvebisaTvis. am pirobas iTvaliswineben aerodromebze 

asafren-dasajdomi zolis betonis safarebis gaangariSebisas. sagzao 

samosebis didi CaRunvebisas CaRunvebisadmi mcire winaRobis dros 

(araxisti samosebi), drekadobis moduli SedarebiT mcired icvleba. 

amitomac, gaangariSebis dros sagzar samosebis yvela tipisaTvis (rogorc 

xisti, ise araxisti), saimedobis garkveuli maragisaTvis Rebuloben 

drekadobis modulebis erTnair mniSvnelobebs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

nax. 2.6. wlis ganmavlobaSi gruntis deformaciis modulis 
cvalebadoba (ruseTis CrdiloeT nawilSi Catarebuli dakvirvebiT): 

         1 – gamRvali grunti; 2 – gayinuli grunti; 3 – gadamettenianebuli  
grunti gazafxulze galRobisas 

 

miwis vakisis wyal-Tburi reJimi wlis ganmavlobaSi icvleba. wlis 

ganmavlobaSi aseve Sesabamisad icvleba drekadobis modulebi da fuZis 
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gruntis deformaciebi (nax. 2.6). ramdenadac ufro mcirea sagzao samosis 

fuZeSi gruntis gadamettenianobis SesaZlebloba, miT ufro maRalia maTi 

saangariSo mniSvnelobebi. 

drekadobis modulis mniSvnelobebi gansakuTrebiT Zlier mcirdeba 

gazafxulis gadamettenianebis periodSi. am periodisaTvis ganisazRvreba 

modulis saangariSo mniSvnelobebi, romlebic naCvenebia araxisti samosebis 

gaangariSebis instruqciebSi. wlis mSral periodSi da aseve zamTarSi, 

rodesac grunti gayinulia, gruntis drekadobis moduli cxrilSi naCveneb 

mniSvnelobebze bevrad maRalia. 

Cveni qveynis sxvadasxva raionebSi, saavtomobilo gzebis miwis vakisis 

wyal-Tburi reJimis Seswavlis Sedegad, dadgenilia miwis vakisis zeda 

fenebis damaxasiaTebeli tenianoba sagzao samosis qveS (cxr. 2.5). 

cxr. 2.5-Si moyvanilia gruntebis simtkicis parametrebis saangariSo 

mniSvnelobebi, cxr. 2.7, 2.8-Si moyvanilia sagzao samosebis konstruqciuli 

fenebis ZiriTadi masalebisaTvis drekadobis modulebis mniSvnelobebi da 

sxva saangariSo maxasiaTeblebi. 

cxrili 2.5 

klimaturi 
zonebi  

tipi 
datenianebis 
mixedviT  

saangariSo tenianoba gruntebisaTvis,  gamoxatuli 
denadobis zRvris nawilebSi  

aramtvrisebrivi 
msubuqi 

qviSnarebisaTvis  

aramtvrisebrivi 
TixnarebisaTvis da 

TixebisaTvis  

mtvrisebri 
qviSnarebisaTvis, 

mtvrisebri 
TixnarebisaTvis  

II 

 

 

III 

 

 

IV 

 

 

V 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

0,70 

0,75 

0,80 

0,65 

0,70 

0,70 

0,60 

0,65 

0,65 

0,60 

0,60 

0,65 

0,75 

0,80 

0,85 

0,70 

0,75 

0,75 

0,65 

0,70 

0,70 

0,60 

0,65 

0,70 

0,80 

0,85 

0,90 

0,75 

0,80 

0,80 

0,70 

0,75 

0,75 

0,65 

0,70 

0,70 
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cxrili 2.6 

grunti  
gruntis 

daxasiaTeba  

gruntis saangariSo maxasiaTeblebi SefardebiTi 
datenianebis dros (denadobis zRvris nawili)  
0,6 0,65 0,7 0,75 0,80 0,85 0,9 

msxvili qviSa  
E    MPa 

     grad 
   

130 
43 

   

qviSa saSualo 
sididis  

E   MPa 

   grad 
   

120 
40 

   

wvrili qviSa  
E    MPa 
   grad 

   
100 
38 

   

mtvrisebri qviSa  
E    MPa 
   grad 

   
50 
36 

   

msubuqi qviSnari 
msxvili  

E     MPa 
   grad  
C   MPa 

   
60 
40 

   

msubuqi qviSnari, 
aramtvrisebri  

E    MPa 
   grad 
C   MPa 

45 
35 

0.012 

42 
35 

0.011 

39 
34 
0.01 

37 
34 

0.009 

35 
33 
0.01 

- 
- 
- 

- 
- 
- 

qviSnari mtvri-
sebri Tixnarebi 
da Tixebi  

E   MPa 
   grad  
C   MPa 

60 
24 

0.032 

42 
21 

0.016 

34 
18 

0.019 

28 
15 

0.015 

24 
13 
0.01 

21 
11 

0.007 

20 
10 

0.005 

 
SeniSvna: qviSa gruntebisaTvis maxasiaTebelebi E da  praqtikulad araa 

damokidebuli tenianobaze, C ki Zalze mcirea, ar aRemateba 0,007 mpa-s da 

damokidebulia SemakavSirebel nivierebaTa arsebobaze. 

cxrili 2.7 

konstruqciuli fenebis masalebi  
drekadobis moduli, E, 

Mпa 

Runvisa gaWimvisadmi 

zRvruli winaRoba R, 

Mпa 

mkvrivi asfaltbetoni fenilis 

zeda nawilisaTvis  
1300-1500 1,8-2,0 

qveda fena (mineraluri fxvnilis 

gareSe)  
800-900 1,0-1,2 

bitumiT damuSavebuli RorRis 

SerCeuli narevebi  
1000-1200 1,4-1,5 

igive xreSis narevebi  700-900 1,2-1,4 

cementis gamagrebuli, RorRisa 

da xreSis SerCeuli narevebi  
400-700 0,4-0,5 

igive, bitumiT gamagrebuli 200-350 - 

cementiT gamagrebuli 

naklebadmtkice qvis masalebi  
300-450 0,3-0,4 

cementiT gamagrebuli qviSnarebi 

da qviSebi  
200-400 0,15-0,35 

cementiT gamagrebuli Tixnarebi 

da mtvrisebri qviSnarebi  
200-280 0,20-0,30 
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cxrili 2.8 

konstruqciuli fenis 
masalebi  

drekadobis 

moduli , 
E1, Mпa 

zRvruli 
winaRoba 

gaWimvisadmi 
Runvisas  

R, Mпa 

Zvrisadmi winaRmdegobis 
parametrebi  

gradusi  

φ 
Mпa 

C 

Txevadi bitumiT 

damuSavebuli 

qviSnarebi  

180-280 - 25-35 0,02-0,035 

igive, Tixnarebi da 

mtvrisebri qviSnarebi  
150-180 - 

20-25 

 

0,02-0,025 

 

CasolviT Semkvrive-

buli RorRis fenebi  
350-450 - - - 

rigiTi RorRi  200-350 - - - 

qvafenilebi da 

pakelaJi  
400-500 - - - 

xreSis masalebi  150-270 - 30-40 0,005-0,05 

xvinWas niJarqva  80-100 - 30-40 0,005-0,01 

 
SeniSvna: drekadobis modulebis yvelaze didi mniSvnelobebi Seesabameba 

masalebis ukeTes xarisxs (meti simtkice) da muSaobis ufro xelsayrel 

pirobebs: saukeTeso hidravlikuri pirobebi, Semkvreli masalebis ufro 

meti raodenoba, gasaumjobesebeli masalis saukeTeso granulometruli 

Semadgenloba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 59

Tavi 3. xidebTan misasvlelebisa da saregulacio 
nagebobebis daproeqteba 

3.1. noRuri yrilebis muSaobis pirobebi 

 

mudmivad moqmed xidebTan misasvleli yrilebi umravles SemTxvevaSi 

ewyoba dautboravi miwayrilebis saxiT mdinaris noRaSi an uSualod 

kalapotSi. dabali kategoriis gzebze da droebiT dabali wylis xidebze 

SeiZleba moewyos periodulad datborili misasvlelebi.  

dautboravi misasvlelebis aSeneba ekonomikurad araefeqturi xdeba, 

Tu maTi simaRle aWarbebs 30 m an safuZvlis gruntebi sustia da 

yrilisaTvis  saWiro gruntis Soridan motanaa saWiro. aseT SemTxvevaSi 

awyoben noRur estakadebs.  

noRuri yrilebi unda iyos myari muSaobis yvelaze araxelsayreli 

pirobebis drosac ki.  

yrili rom iyos dautbovari, mis kides mdinareSi sweven wylis 

SesaZlebel doneze maRla, Setborebis mxedvelobaSi miRebiT.  

wylis gadmodinebis sazRvarze Setboreba noRuri yrilis zeda 

ferdobTan aRwevs udides mniSvnelobas Δhn. wylis done yrilis qveda 

kalTasTan ganisazRvreba wylis zedapiris niSnuliT qveda wyalmimmarTveli 

jebirebis boloSi. ase rom, wylis donis udidesi aweva zeda ferdobTan 

erTdroulad gansazRvravs doneebis udides sxvaobas noRuri yrilebis 

zeda da qveda ferdobebTan. wylis gamodenis sazRvarze (nax. 3.1) xidTan 

axlomdebare yrilebis monakveTebze doneebis sxvaoba naklebia. uSualod 

xidTan es sxvaoba umciresia da tolia nakadis zedapiris dawevisa 

WavlmimmarTveli jebirebis sigrZeze.  

 )(2
min qz   Ih ,                           (3.1) 

sadac I – mdinaris kalapotis qanobi,  _ nakadis Seviwroebis koeficienti, 

ℓz, ℓq – zeda da qveda WavlmmimarTveli dambebis sigrZe.  

xidis win wylis nakadis sigane mcirdeba, Tanac misi sazRvrebi 

moxazulia daaxloebiT wris rkalze centraluri 90° kuTxiT, dawyebuli 

gamodenis sazRvridan damTavrebuli wyalmimmarTvel nagebobaTa TavTan. 

dineba noRur yrilebTan  momijnave am mrudxazovani sazRvrebis iqiTa 

zonebSi – Sekrulia da SedarebiT nelia. Tu gadmodenis sigane Zalian 
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didia, dineba awveba uSualod noRuri yrilebis ferdobebs da gamorecxavs 

maT. 

vakis did mdinareTa velze wyaldidobisas xSirad qris Zlieri qari, 

romelic aCens talRebs wylis zedapirze. wylis done mdinariseul 

noRebze aRwevs maqsimums. amis gamo wyaldidobisas noRuri yrilebis 

ferdobebis  mdgradobas  emuqreba datborva, talRebis dartyma an yinulis 

miyra. yvelaze Zlieri dartymebi SeimCneva Tavisufal mdinareebze yrilebis 

zeda ferdobTan, saidanac talRebi vrceldebian qveviT dinebis 

mimarTulebiT. noRuri yrilis qveda ferdobTan talRebs aqvT ufro 

naklebi an nulovani simaRle, rac aixsneba talRebis energiis qrobiT. 

dinebis sawinaaRmdegod gavrcelebisas wyliT dafarul noRebze talRebi 

ar viTardebian saerTod da yrilebs ar emuqrebian.  

  nax. 3.1. wylis doneebi noRuri            nax. 3.2. talRis ferdobze  
          yrilis ferdobebze              miwydomis sqema  

 

hidroteqnikuri mSeneblobis ganviTarebasTan erTad maT maxloblad 

myof saavtomobilo gzebsa da rkinigzebze aSenda natborSi ganlagebuli 

saxide gadasasvlelebi. maTi yrilebis ferdobebi ukve ara periodulad, 

aramed mudmivad datborilia da Tavisufal mdinareebze mowyobili 

gadasasvlelebisagan gansxvavebiT nayarebis zeda da qveda ferdobebTan 

wylis done TiTqmis erTnairia. 

wyalsacavebSi warmoqmnili talRebi saSiSia yrilebisTvis maSinac ki, 

roca gabatonebuli qarebi uberaven arafrontalurad. warmoSobili Zlieri 

talRebi moqmedeben yrilebis rogorc zeda, agreTve qveda ferdobebTan. 

talRebis simaRle da sigrZe damokidebulia qaris siCqareze (ω m/wm) da 

talRebis garbenis sigrZeze L (km). magram viwro, grZel da Txel wylian 

sivrceSi talRebi warmoqmnili wyalmovardnis Rrma monakveTebze ver 

ganviTardebian. aseT pirobebSi talRebis simaRle SemoizRudeba Txeli 

wyliani sivrcis siRrmiT, vinaidan ar viTardeba talRis sigrZe, Sesabamisi 


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qaris siCqarisa da garbenis sigrZeze. talRebis maqsimaluri sigrZe 

SemoizRudeba wylis ormagi siRrmiT. faqtiurad is ufro naklebicaa, 

vinaidan talRis yvela Teoriuli gaangariSeba samarTliania uZravi 

wylisTvis da mocemul SemTxvevaSi laparakia talRebis ganviTarebaze 

gamdinare wylis zedapirze. talRis simaRle Seadgens misi sigrZis 1/13-dan 

1/8-mde (saSualod 1/10), amitom SeiZleba CaiTvalos, rom noRaze talRebis 

simaRlis zRvars warmoadgens sidide  

     n
n

talR
10

h
h

h 2,0
2

                     (3.2)  

hn – noRaSi wylis simaRlea.  

talRa, mivardnili yrilis ferdobze (nax. 3.2) adis masze simaRlemde  

m

hK
H

talRx 


3,4
,                               (3.3)  

sadac Kx – ferdobis fardobiTi xorklianobis koeficientia, m – ferdobis 

daxrilobis koeficienti. am dros talRis sigrZe miRebulia misi simaRlis 

aTmag tolad.  

ferdobis fardobiTi xorklianobis koeficientis mniSnelobebi 

mocemulia qvemoT ferdobis safaris tipis mixedviT.  

safaris tipi         Kx 

mTliani SeuRweveli gluvi safari, asfaltbetoni  
an monoliTuri betoni        1 

anakrebi betonis filebi      0,9 

qvis wyoba da beltebi          0,75-0,80 

minayari riyis qvisagan          0,60-0,65 

minayari RorRisagan       0,55 

minayari tetrapodebisagan      0,50 

  
wyalsacavze uZravi wylis didi siRrmisa da garbenis mniSvnelovani 

manZilis gamo SeiZleba iyos Zlieri talRebi, magram 3.2 formuliT – 

gansazRvrulze mainc naklebi. aseTi daurRveveli talRis simaRle unda 

ganisazRvros uSualod qaris siCqariT da garbenis sigrZiT Semdegi 

formuliT:  

 ,2,0h 3/14/5 Ll m      (3.4)  

sadac ω – qaris siCqarea, m/wm; L – talRis garbena, km.  
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talRis simaRle (3.4) formuliT gaangariSebaSi Segvaqvs mxolod maSin 

Tu is iyo htalR (3.2) formuliT gansazRvrulze naklebi. wyalsacavis 

aSenebis Semdeg qaris siCqare izrdeba, vinaidan sahaero nakadsa da wylis 

zedapirs Soris xaxuni mcirdeba xmeleTTan SedarebiT. amitom talRis 

simaRlis gaangariSebebSi ar unda gamoviyenoT wyalsacavis aSenebamde 

miRebuli monacemebi qaris siCqareze. Tu wyalsacavi mxolod proeqtdeba, 

maSin qaris saangariSo siCqareebi unda gavzardoT 30-50% dakvirvebulTan 

SedarebiT.  

wylis dartyma ferdobze zemoqmedebas axdens ferdobis safarsa da 

gruntze. yrilebis zeda da qveda ferdobebTan wylis doneebs Soris 

gansxvaveba iwvebs yrilis sxeulSi wylis filtracias, magram sanam 

daiwyeba tranzituli filtracia, unda moxdes mSrali noRuri nayarebis 

gajereba wyliT. rig SemTxvevebSi noRaze wyaldidobis dawyebisas yrili 

gayinulia, rac ufro arTulebs wyliT yrilis gajerebas.  

wyliT yrilis gajerebis procesi SeiZleba warmovidginoT Semdegi 

saxiT: wylis donis awevasTan dakavSirebiT yrilebis ferdobebTan xdeba 

infiltracia mis sxeulSi erTdroulad orive mxridan. filtraciis 

siCqare damokidebulia imaze, Tu ra siCqariT iweva wylis done ferdobebze 

da rogoria gruntis wyalgamtarianoba, romlisganaacaa yrilis sxeuli.  

Tu gruntis wyalgamtaroba mcirea, maSin dasveldeba mxolod yrilis 

ferdobebTan uSualo momijnave gruntis nawili.  

gruntebi Zlieri wyalgamtarianobis unariT Zalian Cqara jerdebian 

wyliT. aseT SemTxvevaSi wylis done yrilis sxeulSi wyalawevis dros 

TiTqmis ar CamorCeba ferdobebze wylis dones. Tu wyalmovardnis maqsimumi 

xangrZlivia, maSin yrilebis gaJRenTva mTel tanSi SesaZlebelia sxva 

gruntebis SemTxvevaSic. aseT iSviaT SemTxvevebSi iwyeba wylis tranzituli 

filtracia yrilebSi.  

mdinareSi wylis donis daweva iwvevs ferdobebze wylis donis 

Sesabamis Semcirebas da isev iwyeba wylis ormxrivi moZraoba, magram ukve 

yrilis sxeulis Suidan ferdobisaken. wylis davardnis dros xdeba wylis 

gadmodena gruntebis forebidan. wyaldidobis damTavrebis periodi xSirad 

xasiaTdeba saxide gadasasvlelebze yrilebis, ferdobebis mdgradobis 

darRveviT.  
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3.2. yrilebis daproeqteba mdinaris noRaSi 
 

noRuri dautboravi yrili xidTan misasvlelebze SeiZleba daiyos 

Semdeg damaxasiaTebel monakveTebad. mdinaris velidan daSveba noRaze; 

yrilis monakveTi wylidan vakisis warbas minimaluri dasaSvebi aweviT; 

xidze asasvleli umniSvnelod aweuli wylis doneze zemoT (nax. 3.3).  

nax. 3.3.  xidze gadasvlis ganivi profilis magaliTi 

yrilis wibos minimalur niSnuls niSnaven wylis maqsimaluri 

horizontis zeviT, rogorc Δhn Setborebisa da  yrilis ferdobze talRis 

SesaZlebel miwvdomis hm  jamur sidides, an raime mizeziT gamowveul 

yrilis wibos konstruqciul amaRlebas wyalze.  

Tu talRebi ar aris, zemoxsenebulidan virCevT udidess:  

     mn hh min                           (3.5)  

an   

nn  hmin .                                 (3.6) 

konstruqciuli maragis Δn sidides iReben sagzao samosis sisqis 

tolad, aranaklebi 0,5 m. amiT garantirebulia samosis fuZis damatebiTi 

fenisa da misi gruntis qvedafenis dacva datborvisagan. es ki aucilebelia 

gruntis drekadobis saangariSo modulis SenarCunebisaTvis, romelic 

tenianobis gadidebisas mniSvnelovnad mcirdeba. ramdenadac noRebze wylis 

zedapiris niSnulis Semcireba xidis mimarTulebiT didi ar aris da 

 
HSetb 
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SesamCnevia mxolod yrilis mcire manZilze, dabali noRuri yrilis wibo 

miRebulia daproeqtdes horizontalurad. xidis savali nawilis grZiv 

profils da misgan daSvebas yrilze minimaluri niSnulebiT aproeqteben 

didi radiusebis rigi vertikaluri mrudebis saxiT. xandaxan xidis savali 

nawilis zedapirs toveben horizontalurad an aproeqteben calmxrivi 

qanobiT, Tu mrudebis Casma Zalzed arTulebs  xidis sayrdenis da malis 

naSenis konstruqcias (nax. 3.3).  

xidze qanobi ar unda aRematebodes gzisTvis zRvrulad dasaSvebs. Tu 

vertikaluri mrudi mxolod miwis vakiszea, maSin xidis bolodan 

vertikalur mrudemde idgmeba mudmivqanobiani monakveTi sigrZiT aranaklebi 

10 metrisa.  

xidze savali nawilis minimaluri niSnulebis daniSvna dakavSirebulia 

wylis donis zemoT malis aucilebel amaRlebis gansazRvrasTan. 

xidebisaTvis asawevi da gasaxsneli malebis gasasvlelis minimaluri 

niSnuli iniSneba (nax. 3.4) formuliT:  

      konsaangx hГHH                           (3.7) 

sadac Hsaang – wylis saangariSo  done;  hkon – malis naSenis konstruqciuli 

simaRle, Г – wylis donidan xidis naSenis amaRleba arasanaosno malebSi, 

toli 0,75 wylis saangariSo donis dros, Tu wyals moaqvs jirkebi Г 

udris 1,5-2,0 m.  

sanaosno da dasacurebeli mdinareebisaTvis xidis savali nawilis 

niSnuli ganisazRvreba xidqveSa gabaritis Г simaRliT, romelic 

uzrunvelyofs xidis qveS gemebis da tivebis usafrTxo gavlas.  

maRalwyliani xidis sanaosno malebis sigrZeze savali nawilis 

minimaluri niSnuli ganisazRvreba (nax. 3.4 b) Semdegi formuliT: 

  konx hГHH  0                              (3.8)  

sadac H0 – saangariSo sanaosno donea xidisa da yrilis simaRleze 

mniSvnelovnad naklebi, Г – sanaosno  gabariti, aTvlili H0-dan.  

am dros xidis niSnuli ar SeiZleba iyos naklebi (3.7) formuliT 

gamoTvlilze. 

normativebis mixedviT yvela sanaosno da dasacuri mdinareebi iyofa 

7 klasad. mdinaris klass perspeqtiuli gamoyenebis mixedviT sazRvraven 
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samdinaro flotis da xe-tyis damcurebeli organizaciebi. xidqveSa 

gabaritis simaRle mWidrodaa dakavSirebuli sanaosno malebis sididesTan, 

romelic daniSnulia mdinaris klasis Sesabamisad. arasanaosno mdinareebze 

sidides arCeven ekonomiurobis TvalsazrisiT. 

xidqveSa gabarits (nax. 3.4) uwodeben xidis malSi qvemoT sivrcis 

zRvrul moxazulobas dinebis mimarTulebiT, romelic unda darCes 

Tavisufali gemebisa da tivebis daubrkolebeli gaSvebisaTvis da mis 

SigniT ar unda iyos xidis araviTari elementi.  

 

nax. 3.4. xidis simaRlis gansazRvris sqemebi 

 
xidSi sanaosno malebis raodenoba, rogorc wesi, orze naklebi ar 

unda iyos. erTi sanaosno mali SeiZleba moewyos mxolod erTmalian 

xidebSi da im pirobiT, rom meore mali ar SeiZleba moTavsdes mdinaris 

kalapotis mcire siganis gamo. sanaosno mali SeiZleba CaiTvalos moqmedad 

mxolod   maSin, Tu mis mTel siganeze SeuZliaT icuraon gemebma wylis 

umciresi horizontis drosac ki.  

Tu konstruqciuli an arqiteqturuli TvalsazrisiT orive sanaosno 

malis sidide miRebulia erTnairad, maSin maTi zoma unda Seesabamebodes 

oridan udidess, romelic normiTaa gaTvaliswinebuli.  

Tu mdinareze rabebi araa mowyobili, saangariSo sanaosno dones, 

sazRvraven normativebis Sesabamisad Semdegi saxiT. cxrilis 3.1 mixedviT 

moicema saangariSo wyalmovardnis gadametebis albaToba, Tvlian mas 

empiriuli albaTobis tolad  da adgenen wyalmovardnis nomers mdinaris 

maqsimalur doneTa saranJiro rigSi. es nomeri tolia:  

3,0 anN ,      (3.9)  

sadac n – doneebze sistematiuri dakvirvebis welTa ricxvi axlos mdebare 

wyalsazom saguSagoze.  
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mdinaris klasi a k mdinaris klasi a k 

I       1:50  1:20 V       1:20   1:33 

      II            1:33  1:16 VI       1:25   1:50 

      III         1:25  1:16 VII       1:25   1:50 

IV         1:20  1:20    
 

gansazRvraven ra gaangariSebad wels ranJirebuli rigis doniT 

misTvis naosnobis xangrZlivobas TdR nebadarTulia, rom wyaldidobis 

saangariSo sanaosno done iqnes gadametebuli ramdenime t dRis ganmavlobaSi, 

ris drosac gadametebis dasaSvebi xangrZlivoba isazRvreba Semdegi 

formuliT:  

Tkt  ,                     (3.10) 

sadac K – sanaosno drois dakargvis wili naosnobis mTlian 

xangrZlivobasTan SedarebiT saangariSo welSi. saangariSo sanaosno donis 

dasadgenad ageben saanagriSo welSi yoveldRiuri donis grafiks (nax. 3.5) 

da gadaaqvT masze saangariSo sanaosno done H0 (ssd) iseTi saxiT, rom 

masze ufro maRali doneebi iyo SemCneuli araumetes t-jer.  

mdinareebisaTvis wyaldidobis donis swrafi cvlilebiT saangariSo 

sanaosno horizonti mniSvnelovnad dabalia wyaldidobis pikze saangariSo 

welSi (nax. 3.5). mdinareebisaTvis, romelTac axasiaTebs maRali donis 

stabiluri xangrZivoba, sxvaoba udides donesa da gaangariSebad sanaosno 

dones Soris iqneba umniSvnelo (nax. 3.5, b).  

 
nax. 3.5. saangariSo sanaosno donis (ssd)  

gansazRvris sqemebi 

 noRuri yrilebi xidTan mierTebis adgilSi mTavrdeba konusiT (nax. 

3.6, a). yrilebis SeuRleba xidTan SeiZleba sxvadasxva xerxiT. maTgan wylis 

nakadis daubrkolebeli gaSvebis TvalsazrisiT yvelaze ukeTesia 

Semoyrili burjis mowyoba, roca nakadi garsSemoedineba gruntis konusis 

gamagrebul zedapirs.  
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nax. 3.6. xidTan misasvlelebi: 

a) nayaris konusi (gegma da Wrili); b) WavlmimmarTveli 
 dambis mimxroba 

 
Tu gamagrebuli konusis mowyoba ar uzrunvelyofs noRuri nakadis 

simdovres xidis xvretTan da saxide gadasasvleli Seicavs noRur 

wyalmommarTvel nagebobebs, maSin isini unda SeuerTdnen konuss ise, rom 

nakadi mdored garsSemoedinos nagebobis mdinariseul ferdobs, da ara 

konuss. aseT SemTxvevaSi (nax. 3.6, b) wyalmommarTveli jebiris Txemi 

ganlagebulia xidTan maRali yrilis doneze da uRldebian maTTan mdore 

mrudebiT. es saSualebas gvaZlevs mivitanoT jebirebze saremonto masalebi.  

zemodan noRuri yrilebis siganes niSnaven gzis kategoriis, yrilebis 

simaRlis, ferdobis daxrilobis da misi muSaobis pirobebis gaTvaliswinebiT.  

xidis amaRlebasTan maRali yrilis wyliszeda nawils aproeqteben, 

rogorc gzis Cveulebriv monakveTs (nax. 3.7, a). wyalmomdgar ferdobs 

aproeqteben daxriT araumetes 1:2 damrecobis zrdiT 1/4-ze simaRlis yovel 

6-8 m.  

mSrali da wyalSemdgari ferdobebi uRldebian 2-3 m siganis 

horizontaluri moedaniT - bermiT, romelic moTavsebulia dabali noRuri 

yrilis doneze. bermis mowyoba uzrunvelyofs yrilis qveda nawilis 

datvirTvas da adidebs mis mdgradobas. 

maRali noRuri yrilebis daproeqtebisas aucilebelia angariSiT 

Semowmdes ferdobebis mdgradoba da misi jdenis sidide. dabal yrilTa 

ferdobebs aproeqteben qanobiT araumetes 1:2 dawyebuli uSualod warbadan 

daxriT yovel 6-8 simaRleze (nax. 3.7, b).  

 



 68

 

  

 

 
 
 
 

nax. 3.7. noRebze yrilis grZivi profilebi 

 
meandrirebul mdinareze mowyobil gadasasvlelebze noRuri yrilebi 

xSirad kveTen namdinarevebs. am adgilebSi (nax. 3.7, g) yrilebis ferdobebze 

bermebs awyoben namdinarevis siRrmeze, magram ar unda iyos 2-3 m naklebi. 

aseTi kontrabanketis daniSvna uzrunvelyofs wylis mdore gadinebas 

yrilis ferdobis gaswvriv namdinarevis sazRvrebSi. kontrabanketi rom ar 

wairecxos, mas asruleben qvayrilis saxiT.  

saxide gadasavlelebze noRuri yrilebis ferdobebi wyliT rom ar 

daziandes amagreben an icaven specialuri nagebobebiT.  

noRur yrilebze ufro xSirad xdeba ferdobebiT Camongreva, 

ferdobebis warecxva grZivi dinebiT da maTi dangreva talRebiT an 

yinulebis xorgebiT.  

noRuri yrilebis grZivi dinebisagan dasacavad iyeneben sxvadasxva 

saSualebebs, romlebic SeiZleba iyos pasiuri, e.i. warecxvis Sedegebis 

aRmofxvra da aqtiuri, warecxvis mizezebis acileba, rac umetes SemTxvevaSi 

ufro racionaluri da ekonomiuria. 

datborili ferdobebis gamagrebis saxeebi damokidebulia wylis 

dinebis siCqareze. balaxis beltebs iyeneben ferdobebis gamagrebisaTvis 

Zalian dabali siCqariT dinebis dros. beltebs awyoben sibrtyeze balaxiT 

zeviT. beltebis gamoyenebis aucilebeli pirobaa maTi napirebis mWidrod 

SeerTeba da ferdobze damagreba, aranaklebi 25-30 sm sigrZis xis nedli 

CxirebiT.  

 yovel belts zomiT 0,50,25 m amagreben oTxi CxiriT. samuSaoebi 

aucilebelia Catardes weliwadis nestian periodSi. aseTi gamagreba 

tardeba mxolod velis mdore wylian mdinareebze. ufro swrafi dinebisas 

iyeneben qvafenilebs. maT awyoben erT an or fenad. qveda fenas akeTeben 

wvrili qvebisagan, zedas ki – ufro msxvilisagan. qvebs awyoben mWidrod, 

formisa da simsxos SerCeviT. qvebs Soris areebs Wedaven wvrili RorRiT. 


m

in
 

6-
8 

90 

2-3 

2-3 

6-
8 


m

in
 



 69

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 3.8. minayaris gaangariSebis sqema 
 

saxide gadasasvlelebze gvxvdeba agreTve yrilebis ferdobebis 

gamagreba dinebisagan da talRebisagan qviani mokirwyvlis saxiT wnelis 

ujredSi. wnelis ujredis napirebi da fiCxebi amoizrdebian ra, aZleven 

ferdobebs mniSvnelovan xorklianobas, romelic amcirebs talRis miwyobas 

ferdobze.  

gamagrebaTa zemoT aRwerili saxeobebi farTodaa gavrcelebuli, magram 

maTi naklia didi Sromatevadoba mniSvnelovani moculobisas. amitom xSirad 

iyeneben betonis filebs, romlebic mzaddeba qarxnuli wesiT da montaJi 

xdeba meqanizmebiT. daseril da mTiani reliefis pirobebSi praqtikulad 

mxolod betonis filebi gamoiyeneba. yrilebis ferdobTa dafarvis 

saxeobis amorCeva SeiZleba 3.2 cxrilis mixedviT, romelic eyrdnoba ara 

marto dinebis siCqares, aramed talRis SesaZlebel simaRlesac.  

grZivi dinebisagan yrilebis aqtiuri dacvisaTvis awyoben ganiv 

dautborav nagebobebs _ traversebs, romlebic gadaxrian noRuri wylis 

dinebas nayaris ferdobebisagan (nax. 3.9).  

 

 

 

nax. 3.9. noRuri traversebis ganlagebis sqema 

traversebis mowyobisaTvis ufro xSirad iyeneben grunts, beltebs da 

qvas, amitom traversebis aSenebis fasi naklebia, vidre ferdobebis 

gamagrebisa.  

bgam 

h
p 

 

l 

hgam 

75-80 l 

4l 
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cxrili 3.2 

gamagrebis saxe  
dinebis dasaSvebi 

siCqare, m/wm  
talRebis dasaSebi 

simaRle, m  

beltebi brtylad  ≤1,5 0,25 

erTmagi mokirwyvla  ≤3,0 0,50 

ormagi mokirwyvla  ≤5,0 0,70 

betonis filebi  >5,0 
damokidebulia 
filebis zomaze  

 

traversebi SeiZleba gamoviyenoT mxolod maSin, rodesac ar aris 

talRebis miwyoba.  

noRuri yrilebis ferdobebis gamagrebas da talRebisagan dacvas aqvs 

gansakuTrebuli mniSvneloba. yrilTa ferdobebi talRebisgan ganicdian 

mniSvnelovan dawnevas, Tu gruntebs araxelsayreli granulometriuli 

Semadgenloba aqvs, SeiZleba ferdobebis gamagreba daingres. amis Tavidan 

acilebisaTvis saWiroa gruntebis swori SerCeva.  

kalapotis da noRis aluviis fenebis qveS sakmaod Rrmad myofi gruntebi 

kargi masalaa yrilebis mowyobisaTvis. isini wyliT arian garecxili, ara 

aqvT mtvris nawilakebi da saimedo masalaa ferdobebis gamagrebisaTvis.  

gamagrebis ngrevis procesi mimdinareobs TandaTanobiT. gamagrebis 

filebs yovelTvis awyoben specialurad SerCeuli xreSiani da RorRiani 

narevis fenaze sisqiT 30-45 sm, romelic xsnis hidrostatikur wnevas 

talRis ukuqcevis dros. am filtrs aqvs 40-45% siRrue (sicariele). filtris 

dajdomis mixedviT iwyeben dawevas gamagrebis filebic. warmoqmnili 

Rruebidan talRebi recxaven grunts da filtris masalas. filebis safaris 

dangrevis dros aseTi filtri ukve veRar xsnis hidrostatikur wnevas.  

mtvriani gruntebisagan yrilebis mowyobisas ferdobebis gamagreba 

unda iyos iseTi, rom talRebis dartymisagan aRZruli dinamikuri 

datvirTva unda qrebodes filtris sisqeSi. amisaTvis filtris sisqe unda 

iyos aranaklebi 80-60 sm.  

samagri filebis aucilebel sisqes sazRvraven gaangariSebiT. adgenen 

talRis SesaZlebel simaRles da ferdobze talRis mowydobis simaRles. 

ferdobze talRis miwydoba iZleva gamagrebis zeda sazRvars. Semdeg  

angariSoben filebis aucilebel sisqes hfl, iyeneben ra empiriul 

formulas (nax. 3.10).  
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nax. 3.10. filebis gaangariSebis sqema 

 

mb

mh
h






)(

111,0 2

nb

btalR

fil



,                       (3.12)  

sadac b – filebis zoma, m;  

      m – ferdobis daxriloba;  

      b, w – betonis da wylis simkvrive.  

aseTi sisqis filas talRa ferdobidan ver gadmoagdebs.  

noRuri yrilebis talRebisagan datvirTvis da ferdobebis gamagrebis 

SemsubuqebisaTvis zogjer SeiZleba gamoviyenoT talRebis simaRlis 

daqveiTebis xerxebi. erT-erTi aseTi xerxia mocurave winaaRmdegobebis e.w. 

bonebis mowyoba. Tavisufal mdinareebze mowyobil saxide gadasasvlelebze 

Tu noRebi perioduladaa datborili, garda mocurave bonisa, yrilis zeda 

ferdobebze SeiZleba dairgos xeebi da buCqebi.  

saxide gadasasvlelebTan mocurave bonebi talRebis simaRles 

aqveiTebs 30-50 sm-iT, nargavebi ki _ 50-70 sm-iT.  

buCqnaris zolis aucilebeli sigane yrilis win damokidebulia noRaze 

SesaZlo talRis simaRleze. Tvlian, rom 0,20-0,25m simaRlis talRa ar aris 

saSiSi beltebiT gamagrebuli daferdebisTvis. 0,6-0,7 m simaRlis talRebis 

dros nargavebis siganea 40-50 m, 1 m simaRlisas ki _ 100 metramde.  

 
3.3. xidTan mdinaris regulirebis amocanebi da principebi 

 
saxide gadasasvlelebze kalapotis deformaciam SeiZleba gamoiwvios 

nagebobaTa dazianeba.  

kalapoturi deformaciebi garduvalia. isini rom gavxadoT ZiriTadi 

satransporto nagebobisaTvis uxifaTo, saxide gadasasvlelis SemadgenlobaSi 

htalR. 



 72

rTaven sxvadaxva formis, konstruqciisa da daniSnulebis saregulacio 

nagebobebs.  

saregulacio nagebobaTa swori daproeqteba SeiZleba mxolod 

kalapoturi deformaciebis xangrZliv prognozze dayrdnobiT. kalapoturi 

deformaciebi sxvadasxva saxis mdinareebze sxvadasxvaa. amitom saregulacio 

nagebobebis forma damokidebulia mdinaris tipze.  

vakis mdinareebis xidiT gadalaxvisas faraven ara marto kalapots, 

aramed noRis romelime nawilsac. mdinaris nakadis ganawileba kalapotsa 

da xidis xvretis noRur nawils Soris damokidebulia imaze, Tu rogor 

midis noRuri wylebi xidTan.  

xidis xvretis noRuri monakveTis zedmeti wylisgan gantvirTvisaTvis 

da yrilis konusTan saSiSi adgilobrivi warecxvis asacileblad iyeneben 

noRur wyalmommarTvel dautborav nagebobebs (nax. 3.11).  

 

nax. 3.11. Carecxvisgan konusis dacvis sqema: 
a – Carecxva regulirebis ararsebobis SemTxvevaSi;  

b – Carecxva mowyobisas 

 

wyalmommarTveli noRuri nagebobebis arsebobisas warecxva vrceldeba 

dinebis qvemoT miT nela, rac grZelia es nagebobebi. xvretisaken mimarTuli 

noRuri yrilis paralelurad mimdinare noRurma Wavlebma xidis win unda 

Seicvalon Tavisi mimarTuleba sawyisis perpendikularulad. amitom zeda 

dambebs, romlis gaswvrivac gaedineba noRuri Wavlebi xidis win, aZleven 

cvalebad simrudes. xidisagan moSorebiT maTi simrude unda iyos 

mniSvnelovani da uSualod xidTan, sadac xdeba Wavlebis gasworeba _ mcire.  

xidTan nagebobebis mcire simrude uzrunvelyofs xidis qveS 

warecxvis mcire siCqaresac.  



 73

xidis burji warecxvisagan rom davicvaT, garda maRlivisa, awyoben 

qveda dautborav wyalmimmarTvel dambebs, romelTa gadaxra nakadis 

RerZidan 5-6°-s Seadgens. qveda wyalmimmarTveli dambebis sakmarisi sigrZe 

aranaklebia zeda (maRlivi) dambebis simaRlis naxevrisa.  

wyalmimmarTveli mrudxazovani (elifsuri) dambebis rekomendebul 

moxazulobas sazRvraven tolobiT  

















R

x

eRy arcsin
2

,                             (3.13)  











2
lncos


 tgRx ,                             (3.14)  

sadac 









R

y
1arcsin . 

pirvel tolobas iyeneben Zlierad momuSave noRebisaTvis, meore 

toloba varaudobs siCqaris TandaTanobiT gadidebas dambis gaswvriv 0-dan 

maqsimaluris garkveul nawilebamde  

 cosxvv  . 

sustad momuSave noRebis dros saangariSo parametri  

3:zR .      (3.15)  

maRlivi wyalmimmarTveli dambebis sigrZes sazRvraven adgilobrivi 

pirobebiT. SeiZleba gamoviyenoT qvemoT moyvanili uxeSad orientirebuli 

kavSiri dambebis z  sigrZisa xidis xvretTan, romelic damokidebulia 

nakadis Seviwroebis koeficientze.  

      1,2 1,25 1,5 2,0 2,5 

    L:z L 0 0,15 0,3 0,6 0,75    

z  sigrZis qveS igulisxmeba jamuri sigrZe ori zeda dambisa 

ormxrivi noRebis dros an erTi dambis sigrZe calmxrivi noRis dros.  

xidis xvretis noRuri monakveTis gamtarunarianobis gazrdisaTvis 

rekomendebulia xelovnurad gavzardoT kalapotis siRrme da sigane 

CaWriT (nax. 3.12). 

mrudxazovani wyalmimmarTveli nagebobani ar warmoadgenen 

saregulacio nagebobebisas erTaderT saxes. 

rigi arsebuli xidebi sayrdenis fundamentis irecxeba misi 

arasakmarisi CaRrmavebis gamo. 
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nax. 3.12. CaWris mowyobis sqema 

 
xids rom ar emuqrebodes dangrevis saSiSroeba, unda moxdes xidis 

sayrdenebis rekonstruqcia an unda sayrdenebi davicvaT warecxvisagan 

sxvadasxva meTodebiT. magaliTad, warecxva xididan gadaweul iqnes zemoT, 

dinebis sawinaaRmdego mimarTulebiT.  

xididan warecxvis garkveul manZilze gadasawevad aSeneben 

sworxazovan paralelur wyalmimmarTvel dambebs (nax. 3.13, a), warecxva 

aseT Seviwrovebul kveTSi iwvevs nariyis intensiur gamotanas xidis qveS, 

dinebis mimarTulebiT. amis Sedegad xidis qveS warecxva mcirdeba. 

calkeul SemTxvevaSi aucilebelia gamoyenebuli iqnes wyalmimmarTveli 

nagebobani kombinirebuli moxazulobisa, roca mrudxazovani damba 

grZeldeba sworxazovani CarTvis meSveobiT (nax. 3.13, b).  

 
 

 

 

 

 

 

 
 

nax. 3.13. sworxazovani WavlmimmarTveli dambebis sqemebi 

Bmd 

h1>h

h2 

R 



 75

 

moxetiale kalapotian mdinareebze mowyobil saxide gadasasvlelebze 

arsebuli saregulacio nagebobani arsebiTad gansxvavdebian vake 

mdinareebis nagebobebisagan, vinaidan aq regulirebis amocanebi icvleba.  

gadasasvlelebi moxetiale mdinareebze aviwroeben kalapots. aseT 

mdinareebze xidebs ar aqvT xvretis noRuri monakveTebi, amitomac 

wyalmimmarTveli dambebi aseT SemTxvevaSi araa aucilebeli.  

akumulaciis zonaSi gamavali mdinareebis siCqare iwvevs mdinareebis 

warecxvas. mTispira mdinareebis napiri rig monakveTebze warecxilia da 

kalapots aqvs zedmetad didi sigane. aseT monakveTebze riyis moZraoba 

xdeba mxolod kalapotis aqtiuri zonis siganeze. am dros aqtiuri zona 

SeiZleba gadaadgildes kalapotis siganeze, miuaxlovdeba ra xan erT, xan 

meore napirs.  

xidis xvrets aqvs an mdinaris aqtiuri zonis toli sigane B0, an masze 

naklebi.  

mdinareTa natanis moZraobis Sedegad warmoiSveba meCeCebi. Tu 

kalapotis didi siganis monakveTidan mcire siganis xidis xvretisaken ar 

aris mdore gadasasvleli, maSin natanebis dagroveba SeCerdeba. nagrovebSi 

ileqeba kalapotis maformirebeli natani, amitom dagrovebis SeCereba 

xidis win amcirebs natanis raodenobas xidisqveSa kveTSi. natanis 

arasakmarisobis gamo, xidis qveS iwyeba warecxvebi. es warecxva xidisaTvis 

SeiZleba aRmoCndes katastrofuli, amitom kalapotis sigane xidis wina 

monakveTze unda mdored SeizRudos. TandaTanobiT vamcirebT mas 

Tavisufal mdgomareobaSi, mdinarisaTvis damaxasiaTebeli siganidan xidis 

xvretis siganemde (nax. 3.14, a). siganes zRudaven zvinulebiT. napiris 

zvinulebi erTdroulad TandaTanobiT cvlian kalapotis siganes da 

siRrmes, icaven xidTan da kalapotis napirTan misasvlelebs.  

napirebis zvinulebis moxazuloba gegmaSi unda iyos mdore, 

romelsac Seesabameba siRrmis mdore cvalebadoba mdinaris monakveTis 

regulirebul sigrZeze. uSualod xidis win sasargebloa Seiqmnas 

monakveTi TiTqmis ucvleli siganis nakadiT. am dros xidis qveS 

kalapoturi deformaciebis siCqaris ganviTareba mcirdeba.  

xidis win darecxvis keris Seqmnis idea pirvelad gamoyenebuli iqna 

xidTan sworxazovani dambis mowyobis dros, SeiZleba daproeqtdes da 
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aSendes nagebobani, romlebic uzrunvelyofen saxide gadasasvlelTan 

natanebis dagrovebas da amave dros Seamcireben xidis qveS nakadis siRrmes 

(nax. 3.14, b).  

 

 
 
 
 
 
 
 

nax. 3.14. saregulacio nagebobebi moxetiale mdinareebze  
gamaval xidebTan 

 

saregulacio nagebobebis mSeneblobis da sxva RonisZiebebi 

aRmofxvrian saxide gadasasvlelebze kalapoturi deformaciis arasaimedo 

ganviTarebis SesaZleblobebs.  

 
3.4. saregulacio nagebobebis konstruqciebi 

 
saregulacio nagebobebis masalebisa da konstruqciebis amorCevisas 

upiratesad unda gamoviyenoT adgilobrivi masalebi. Tu maT ar SeuZliaT 

uzrunvelyon damcveli nagebobebisa da gamagrebebis aucilebeli simtkice, 

aucilebelia gamoviyenoT Camotanili an xelovnurad damzadebuli masalebi. 

adgilobrivi resursebis gamoyeneba xSirad gvaiZulebs saregulacio 

nagebobebis aSenebisaTvis gamoviyenoT grunti, balaxiani beltebi da qva.  

gruntis gamoyeneba saSualebas gvaZlevs movaxdinoT samuSaoTa 

maqsimaluri meqanizeba. rac SeiZleba farTod unda gamoviyenoT grunti 

nagebobaTa safuZvlis saxiT. magram es xerxdeba mxolod vakis mdinareebze. 

nagebobebSi grunti SeiZleba gamoviyenoT, Tu mas saimedod gavamagrebT. am 

miznisaTvis beltisa da qvis gamoyeneba amcirebs saamSeneblo samuSoebis 

meqanizaciis dones. napirebis da ferdobebis fiCxebiT gamagreba saerTod 

ar eqvemdebareba meqanizacias.  

rTuli reliefis pirobebSi da agreTve gasamagrebel da saregulacio 

samuSaoebze meqanizaciis asamaRleblad ufro xSirad iyeneben gabionebs 

(qva metalis badeebSi), betons da rkinabetons. es konstruqciebi da 

masalebi sul ufro metad gamoiyeneba did saxide gadasasvlelebze.  

Lc 

2 

1 

L 
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miwis saregulacio nagebobebs eZlevaT trapeciisebri ganivkveTi, 

ferdobebis daxriT 1/2. saregulacio nagebobebis mdinariseuli ferdobebis 

dacva gvixdeba qvebiT, betonis an rkinabetonis filebiT. beltebi gamoiyeneba 

iSviaT SemTxvevebSi, vinaidan wyalmovardbis siCqare vakis mdinareebze 

aWarbebs 1,5-2,0 m/wm, rac Slis beltebs. aseT gamagrebebs iyeneben mxolod im 

nagebobisaTvis, romlis axlos wyali TiTqmis umoZraoa.  

nagebobaTa zeda siganem unda uzrunvelyos satransporto saSualebaTa 

gavla, romlebsac moaqvT saremonto masalebi da agreTve am masalebis 

dawyoba remontis dros. amasTan dakavSirebiT wyalmimmarTvel nagebobaTa 

sigane ar unda iyos 2 m naklebi (nax. 3.15). nagebobaTa zeda nawilSi sigane 

unda iyos gazrdili, vinaidan aq wyaldidobisas tardeba saswrafo 

saremonto samuSaoebi (nax. 3.15, b).  

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 3.15. WavlmimmarTveli dambebis konstruqciebi 

a – Cveulebrivi ganivi kveTi; b - Txemis gafarToeba dambis TavSi; 
g – ferdobis Ziris gamagreba leibiT; d - risberma dambis ZirSi 

 

wyalmimmarTveli dambebis da noRuri traversebis TavTan viTardeba 

adgilobrivi warecxvebi, romelTa gamoc mosalodnelia mimdinare wyliT 

ferdobebis zedapiris Ziris gamorecxvac, romelsac SeiZleba mohyves 

ferdobis dacureba.  

wyalmimmarTveli dambebis an traversebis Tavebis Zirebis gamagreba 

SeiZleba moqnili damcveli safarebiT (leibebiT) an risbermebiT (nax. 3.15, 

g, d). risbermebs iyeneben mxolod ferdobis Ziris araRrma adgilobrivi 

warecxvis SemTxvevaSi. leibebis zomebs niSnaven mosalodneli adgilobrivi 

warecxvis gaangariSebis safuZvelze.  

2,0 

3 

3 

4 

2 1 

4,
0 

2,0 
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saangariSo saregulacio nagebobebis TavTan da ferdobebTan 

adgilobrivi siRrmis gansazRvris adgilobrivi warecxvis saangariSo 

formula warmoadgens tolobas, romelic Subla miwydomis dros (  90 ) 

iRebs aseT saxes:  

g

v

mg

v
h o

2

2

2 6

1

23



 ,                         (3.16)  

sadac v – mimwydomi Wavlis siCqarea, v0 - wamrecxi siCqare gruntisaTvis; m 

– ferdobis daxriloba, adgilobrivi warecxvis gamomwvevi.  

elifsuri wyalmimmarTveli nagebobebisaTvis noRuri nakadis mimwydomi 

siCqare nagebobis TavSi praqtikulad tolia noRuri nakadis siCqarisa 

xidis qveS, Tu xidis xvretis noRuri monakveTi SenarCunebulia. vakis 

mdinareebis aluviuri gruntebisaTvis wamrecxavi siCqare ar aris didi. 

amitom, vTvliT ra nakadis miwydomas nagebobis TavTan marTobulad 

(  90 ), miviRebT gamartivebul formulas  

2

2

1

23

mg

v
h


 .                             (3.17)  

leibebis sigrZe, sakmarisi imisaTvis, rom daifaros warecxili 

ferdobi, SeiZleba moinaxos am formuliT (nax. 3.16, g).  

21 ll mh  ,                                                        (3.18)  

sadac ml – leibis daxriloba warecxvis Semdeg. leibi SeiZleba CaiSvas 

warecxvaSi da dafaros dangreuli ferdobi Zalian didi daxrilobiT.  

leibebis daxris kuTxe Seadgens 60-70 horizontTan. amitom, rogorc 

wesi, 18,0 lm . 

umartives SemTxvevaSi, roca mm l , dambis ferdobisaTvis  

 2
2

5,2
23

v
g

v
l ,                   (3.19)  

sadac v – nakadis siCqarea, m/wm;  

             ℓl – leibis sigrZe, m. 

leibebi SeiZleba gakeTdes sxvadasxva masalebisagan. didi xania 

aTvisebulia leibTa damzadeba betonebis Senawevrebuli masivebisagan. 

xangrZlivad iyeneben qvian leibebs, magram maTi naklia samuSaoebis 

mxolod xeliT Catareba.  
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Tu qviani leibebi mainc gamoiyeneba, maSin misi zomebi aucilebelia 

ganisazRvros gaangariSebiT. leibis sigrZes niSnaven (3.18) formuliT. aseTi 

konstruqciis leibi praqtikulad ar iRebs gamrRvev Zalas da unda 

gamagrdes ferdobze xaxunis ZalebiT. aseT pirobebSi damcveli ferdobis 

saangariSo daxriloba unda miviRoT 2lm .  

fiCxiani leibis sigane iniSneba konstruqciulad 0,25-dan 0,6 m-mde da 

misi qviani datvirTvis sigane tolia fiCxis fenebis sisqis 60%-sa. 

leibebs betonis Senawevrebuli elementebisagan aqvT sakmaod didi 

RreCoebi blokebs Soris. amitom isini unda dalagdes iseT msxvil 

gruntebze, rom ar gamoirecxos RreCoebidan. Cveulebrivi bmuli gruntebis 

dros aucilebelia blokebs Soris RreCoebi daifaros, raTa Tavidan 

aviciloT gruntis gamorecxvebi.  

moxetiale mdinareebze saregulacio nagebobaTa asaSeneblad adre 

iyenebdnen fena-fena qvian fiCxovan wyobas. es wyoba sruldeba mxolod 

xeliT, SeiZleba praqtikulad vertikaluri ferdobebis gamoyeneba, 

romelTac axasiaTebs nagebobaTa dajdoma.  

deformirebuli fskeris pirobebSi kargi Sedegebi aqvs 1-2m3 moculobis 

gabionebis wyobiT gamagrebas. 

axali saxis leibebis gamoyeneba saSualebas gvaZlevs moxetiale da 

mTis mdinareebisaTvis gamoviyenoT grunti saregulacio nagebobaTa 

aSenebisaTvis. aseTi nagebobebis mowyobis samuSaoebi SeiZleba iyos 

meqanizirebuli. ganivi da grZivi saregulacio nagebobebi moxetiale 

mdinareebze unda aigos uwyvetad (masiuri), vinaidan ise isini ver gadaxrian 

nakads napiridan.  

moxetiale da mTis mdinareebze ganlagebul xidebze napirebis 

gamagrebisaTvis xSirad iyeneben betonis masiur nagebobebs.  

saxide gadasasvlelebis eqspluataciis dros, gansakuTrebiT moxetiale 

da meandrirebul mdinareebze, xSirad aucilebelia kalapotis napiris 

warecxvis pasiuri dacva. masalebi da konstruqciebi, romlebic gamoyenebulia 

mdinaris kalapotis napirebis warecxvisagan dacvisaTvis, ar gansxvavdeba 

zemoT rekomendebulisagan, romlebic gamoiyeneba saregulacio nagebobaTa 

ferdobebis gamagrebisaTvis.  
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Tavi 4. gzebis daproeqteba mTian raionebSi 

4.1. mTiani raionebi msoflios sxvadasxva kuTxeSi 

 
dedamiwaze mTiani raionebi kontinentebis umravlesobazea ganlagebuli. 

evropaSi aseTi adgilebia balkaneTi, karpatebi, apeninebi, alpebi, pirineebi, 

skandinaviis CrdiloeTi nawili. evropis mTagoriani qveynebi: italia, 

safrangeTi, Sveicaria, avstria da a.S. gamoirCevian mTel msoflioSi 

saukeTeso samTo gzebis SesaniSnavad ganviTarebuli qseliT, romlis 

mSenebloba Zveli romis arsebobis dRidan daiwyo da dRemde warmatebiT 

grZeldeba. 

gansakuTrebiT didia mTiani da maRalmTiani raionebis raodenoba da 

saerTo farTobi aziaSi: anatolia, kavkasia, hindiyuSi, himalai, tianSani, 

tibeti, alaTai, kolima da a.S. saqarTvelos, somxeTis, TurqeTis, iranis, 

avRaneTis, CineTis, mongoleTis, aziuri ruseTis da iaponiis teritoriebis 

didi nawili mTagoriania. sagzao qseli SedarebiT kargadaa ganviTarebuli 

saqarTveloSi, TurqeTSi, iranSi, somxeTSi. arasakmao qselia avRaneTSi, 

CineTSi, mongoleTSi. ruseTis aziur nawilSi saavtomobilo gzebis qseli 

praqtikulad ar arsebobs. SesaniSnavi saxmeleTo komunikaciebis qseli da 

maT Soris saavtomobilo gzebi gaaCnia iaponias, romelic rTuli reliefis 

da bunebrivi pirobebis mqone qveyanaTa Soris pirvelobs satransporto 

infrastruqturis ganviTarebis maRali doniT. 

afrikis kontinentze rTuli reliefis mqone mTagoriani regionebi 

aziasTan SedarebiT mcirea. aRsaniSnavia atlasis mTebi CrdiloeT 

afrikaSi, eTiopiis mTianeTi aRmosavleT afrikaSi tbebi: viqtorias, 

tanganikis da malavis garSemo mdebare vrceli mTiani teritoriebi 

cnobilia kilimanjaros mTiT, romelic yvelaze maRalia afrikaSi (5895 m). 

mTagoriania samxreT afrika: namibiis, oranJis mTiani regionebi, didi 

da mcire kares mTebi keTili imedis koncxTan e.w. drakonis mTebi indoeTis 

okeanis sanapirosken da a.S. 

gzebis qseli SdarebiT kargadaa ganviTarebuli CrdiloeTsa da 

samxreT afrikaSi. kontinentis danarCen teritoriaze sagzao qseli ar 

arsebobs, gvxvdeba mxolod calkeuli saavtomobilo gzebi. 

aRsaniSnavia aRmosavleT afrikis napiris maxloblad mozambikis 

srutis gadaRma mdebare madagaskaris kunZuli, romlis mTeli teritoria 
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mTebiTaa dafaruli da farTobiT mniSvnelovnad aRemateba erTad aRebuls 

CrdiloeTsa da samxreT kavkasias. am kunZulze gasuli saukunis 70-ian 

wlebSi qarTvelma inJinrebma „Tbilavtogzaproeqtidan“ SeimuSaves 

saavtomobilo gzebis qselis ganviTarebis proeqti romlis realizacia 

maleve daiwyo da Sedegad madagaskaris sagzao qseli saukeTesoa regionis 

qveynebs Soris. 

mTagoriania CrdiloeT amerikis kontinentis mniSvnelovani nawili, 

gansakuTrebiT misi dasavleT nawili zed ganlagebuli 4-6 aTasi m 

simaRlis mwvervalebiT. es teritoria moicavs: alaskas, mis samxreTiT 

wynari okeanis gaswvriv e.w. sanapiro mTebis wyebas gadaWimuls ramdenime 

aTas km-ze meqsikis sazRvramde, kaliforniis naxevarkunZuls da mis 

gagrZelebaze meqsikis teritoriaze siera madres mTebis paralelurad 

ganlagebul qedebs. aSS-s aRmosavleTiT atlantikis okeanis napirze 

yuradsaRebia apalaCebi da wm. lavrentis mTebi. 

aRsaniSnavia, rom aSS-s, kanadisa da meqsikis es uzarmazari teritoria 

dafarulia saavtomobilo gzebis SesaniSnavi qseliT. igi erTeul farTze 

gzebis sigrZiT dasavleT evropis analogiur maCvenebels 2-3-jer CamorCeba, 

magram teritoriiT ramdenjerme aRemateba dasavleT evropas. 

gansakuTrebul yuradRebas imsaxurebs samxreT amerikis kontinenti. 

mis dasavleT nawilSi, wynari okeanis gaswvriv, panamis yuridan hornis 

koncxamde ramdenime aTas kilometrzea gaWimuli andebisa da kordilierebis 

qedi 6-7 aTas m-mde simaRlis mwvervalebiT. mTel am teritorias wynari 

okeanis gaswvriv mihyveba urTulesi reliefis pirobebSi gayvanili samxreT 

amerikis saavtomobilo magistrali, romelic maRalmTian uReltexilebze 

gamavali gzebiT ukavSirdeba mis aRmosavleTiT mdebare argentinas, 

brazilias, bolivias da sxva qveynebs. 

zemoT moyvanil teritoriaze tvirTebis da mgzavrebis masiuri 

gadaadgileba xdeba saxmeleTo komunikaciebi: rkinisa da saavtomobilo 

gzebiT. gamonaklisia zRvebisa da okeaneebis gaswvriv mdebare teritoriebi, 

sadac gadazidvebis garkveuli nawili xorcieldeba sazRvao transportiT. 

reliefisa da klimaturi pirobebis sirTulis gamo sahaero transportis 

gamoyeneba mTian da gansakuTrebiT maRalmTian raionebSi minimaluria.  

21-e saukunidan gansakuTrebiT farTod vrceldeba milsadeni 

transporti. navTobisa da gazsadenebiTaa gadakveTili CrdiloeT da 
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samxreT kavkasia, anatolia, karpatebi da a.S. miuxedavad amisa ganviTarebis 

yvelaze meti perspeqtiva mTagorian raionebSi rkinisa da saavtomobilo 

gzebs ekuTvnis. zogierT qveyanaSi mTagoriani da maRalmTiani satransporto 

momsaxurebisaTvis farTod iyeneben viwroliandagian (900-1100 mm) rkinigzebs 

TbomavlebiT an eleqtroweviT. aseTi qveynebia: bolivia, ekvadori, Cile, 

peru, indoeTi, pakistani da a.S. aseTi gadawyvetileba gamarTlebulia miwis 

vakisisa da xelovnur nagebobaTa zomebis simciriTa da mkacri zamTris 

pirobebSi eqspluataciis siadviliT saavtomobilo gzebTan SedarebiT. am 

ukanaskneli faqtoris gamo viwroliandagiani rkinigzebs warmatebiT 

iyeneben agreTve Sveicariis, avstriis da italiis samTo-saTxilamuro 

kurortebze, sadac farTodaa gavrcelebuli kombinirebuli gadazidvebi _ 

avtomobilebis gadaadgileba sarkinigzo platformiT qveynis centraluri 

raionebidan samTo-sakurorto maRalmTian zonamde. 

transportis efeqturobis amaRlebisaTvis saxmeleTo komunikaciebis 

optimaluri Sexamebis saukeTeso magaliTs iZleva iaponia. misi rTuli 

reliefis (maRali mTebis, Rrma xeobebis, sazRvao akvatoriebis xSiri 

gadakveTa) geologiis (kldovani da mewyriani masivebis xSiri monacvleoba) 

da araxelsayreli klimatis (xSiri intensiuri wvimebi, cunami, 

grigaliseburi qarebi, nisli) miuxedavad qveynis teritoriaze SesaniSnavad 

moqmedeben fasiani avtomagistralebi alternatiuli marSutebiT, saparko 

gzebi da didi qalaqebis gverdis asaqcevi monakveTebi, zeCqarosnuli da 

viwroliandagiani rkinigzebi. 

erovnuli ekonomikis swrafi ganviTarebis saukeTeso saSualebaa 

qveyanaSi efeqturad moqmedi avtosagzao infrastruqturis Seqmna. 

saqarTvelosaTvis es procesi aucileblad erovnuli kadrebis gamoyenebiT 

unda warimarTos, vinaidan am dros mSeneblobisa da daproeqtebisaTvis 

gaweuli xarjebis didesi nawili qveyanaSi rCeba da zrdis mis erTian 

erovnul proeqts. amis garda adgilobriv, kvalificiur specialistebs 

warmatebiT SeeZlebaT msoflios nebismier qveyanaSi sagzao sferoSi 

saproeqto da saamSeneblo saqmianobis warmarTva. miT umetes, rom qarTvel 

megzeve inJinrebs sxvadasxva qveynebSi saaproeqto da samSeneblo 

samuSaoebis Sesrulebis mravalwliani tradicia gaaCniaT. maT mieraa 

daproeqtebuli saavtomobilo gzebi pamirze da hindiyuSze, Sua aziasa da 
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avRaneTSi, iranSi, madagaskarze, angolaSi, CrdiloeT da dasavleT 

afrikaSi, eraySi, siriaSi, kubaze da a.S. 

saqarTvelo mTagoriani qveyanaa. misi teritoriis 80%-ze meti rTuli 

reliefiT xasiaTdeba, romelic warmodgenilia Zlier daserili, mTiani da 

maRalmTiani zonebiT. dasaxlebuli punqtebisa da infrastruqturis 

udidesi nawili ganlagebulia vake, daseril adgilebsa da mTiswineTSi 

(nax. 4.1). mTebSi da maRalmTian teritoriebze mosaxleobis 5%-ze naklebia 

darCenili. am teritoriebze infrastruqturis ganviTareba saSualebas 

mogvcems mniSvnelovnad gavzardoT qveynis ekonomikuri potenciali, 

avamaRloT mosaxleobis cxovrebis done, ganvamtkicoT qveynis 

Tavdacvisunarianoba da teritoriuli mTlianoba. TuSeTi, xevsureTi, 

fSavi, mTiuleTi da xevi, zemo raWa da zemo imereTi, mTiani samegrelo da 

afxazeTi, svaneTi, aWara guriisa da samcxe javaxeTis mTianeTi 

ganviTarebis uzarmazar potencials floben. am potencialis realizacia 

SesaZlebelia infrastruqturis saTanado ganviTarebiT, romlis upirvelesi 

da umniSvnelovanesi nawilia saavtomobilo gzebis qseli. swored sagzao 

qselis ganviTarebaa safuZveli am regionebisa da mTeli saqarTvelos 

aRorZinebisa da Semdgomi ganviTarebisaTvis. 

mTian raionebSi gzebis daproeqteba da mSenebloba dakavSirebulia 

rigi rTuli sakiTxebis gadawyvetasTan. 

mTian pirobebSi reliefi xasiaTdeba mokle manZilze niSnulebis 

mniSvnelovani sxvaobiT, mTis cicabo ferdobebiT, mdinareebis Rrma klaknili 

xeobebiT. xSirad mTiani adgilis geologiuri agebuleba mcire ubnebze 

mkveTrad icvleba. mTiani ferdobebi umetes SemTxvevebSi aramdgradia, gzis 

mSeneblobam SeiZleba gamoiwvios maTi wonasworobis darRveva, Camongreva 

da Camoqceva, mewyruli procesebisa da qanebis CamoSlis aqtivizacia. 

araxelsayreli pirobebis mqone ubnebis Semovla Tu SeuZlebelia saWiro 

xdeba ZviradRirebuli specialuri RonisZiebebis Catareba miwis vakisis 

mdgradobisa da usafrTxo moZraobis uzrunvelyofisaTvis. gansakuTrebuli 

mniSvneloba eniWeba mTian regionebSi gvirabebis gamoyenebas, romlebic 

mkveTrad amcireben gzis sigrZes, uzrunvelyofen Seuferxebel mimosvlas 

mTeli wlis ganmavlobaSi. saqarTveloSi mTagoriani, sazRvrispira regionebis 

xevis, TuSeTis, xevsureTis da a.S. ganviTareba SeuZlebelia gzebis 

maRalmTiani sauReltexilo monakveTebis  gvirabebiT  Secvlis  gareSe.  am 
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problemis gadawyvetis SesaniSnav magaliTs iZleva dasavleT evropa 

alpebsa da pireneebSi gayvanili 10-15 km sigrZis gvirabebiT. 

mTian raionebSi gzebis gayvanisas, miwis samuSaoTa mniSvnelovani 

moculoba sruldeba kldovan gruntebSi afeTqebis meTodebis gamoyenebiT. 

cicabo ferdobebis did sagrZeze miwis vakiss ageben sayrdeni kedlebis 

gamoyenebiT. mTiani ferdobebis Zlier danawevrebuli reliefi Txoulobs 

didi raodenobiT xelovnuri nagebobebis agebas mravalricxovan mdinareebisa 

da mSrali xevebis gadakveTaze. didi grZivi qanobebis gamo, mcire 

wyalsakrebi auzebidan niaRvris nakadebs Tan moaqvs qvebi da talaxi. 

saWiroa specialuri zomebis miReba sagzao nagebobebis ngrevisa da 

gamorecxvisagan dasacavad. 

mTian ferdobebze samSeneblo samuSaoTa Sesrulebis siZnele da didi 

Rirebuleba gvaiZulebs ganvixiloT trasis gayvanis sxvadasxva, mkveTrad 

gansxvavebuli variantebi, raTa vipovoT yvelaze optimaluri gadawyveta. 

mTiani adgilis specifikuri pirobebi iwvevs gzis mSeneblobisas 

calkeuli saxis samuSaoebze danaxarjebis Tanafardobis Secvlas (cxr. 4.1).                                                                                                 

cxrili 4.1 

gzis elementebi  

danaxarjebi sxvadasxva samuSaoebze %-Si 
adgilmdebareobis tipis mixedviT  

dablobi adgilebi  mTagoriani 

miwis vakisi  15 – 20 45 _ 50 

sagzao samosi  45 – 50 10 – 15 

xelovnuri nagebobebi  10 35 

 

mTebSi bunebrivi pirobebi icvleba mokle manZilze, amasTan erTad 

mkveTrad vlindeba vertikaluri zonaluroba (klimaturi pirobebis Secvla 

zRvis donidan amaRlebasTan erTad) da ferdobebis horizontis mxareebis 

mimarT ganlagebis anu eqspoziciis gavlena. erTi gzis farglebSi 

SedarebiT mcire manZilze bunebrivi pirobebi SeiZleba mniSvnelovnad 

gansxvavdebodes. 

mTebSi yovel 100 m simaRleze haeris temperatura mcirdeba saSualod 

naxevari gradusiT. civi haeri miedineba ferdobebidan Caketili xeobisaken. 

maRalmTian raionebs axasiaTebs temperaturis mniSvnelovani sadReRamiso 

meryeoba.  
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simaRlis zrdasTan erTad klebulobs haeris wneva. haeris 

temperaturis mixedviT yovel 10-17 m-ze haeris wnevis daweva vercxliswylis 

svetis 1 mm dawevas Seesabameba.  

maRalmTian raionebSi haeris gauxSoeba iwvevs avtomobilTa benzinze 

momuSave Zravebis simZlavris mkveTr Semcirebas sawvavis arasruli wvis 

gamo. igi Seadgens daaxloebiT 10%-s yovel 1000 m simaRleze. naleqebis 

wliuri raodenoba mTebSi izrdeba zRvis donidan amaRlebasTan erTad, 

saSualod 40-60 mm-iT simaRlis yovel 1000 da aRwevs maqsimalurs 

Rrublebis intensiuri warmoqmnis zonaSi. zafxulSi mTebSi xSirad aris 

intensiuri wvimebi, romlebic wliuri naleqebis 15-20% Seadgenen. 

CamoTvlili bunebrivi pirobebi gansakuTrebuli yuradRebiT unda 

iqnas Seswavlili da gaTvaliswinebuli mTebSi gzebis daproeqtebisas. 

sxva tipis adgilebisagan gansxvavebiT, mTebSi trasis amorCeva 

ganisazRvreba umTavresad mTis qedebis da maTi totebis ganlagebiT, 

romlebic warmoadgenen mdinareTa auzebis wyalgamyofebs. 

mTebSi gzebis trasirebis TvalsazrisiT, SeiZleba gamoiyos reliefis 

oTxi tipi: mTiswineTi, mTis xeobebi, mTis ferdobebi, wyalgamyofi, 

unagirebi da plato. TiToeuli maTganisaTvis damaxasiaTebelia trasirebis 

saTanado xerxebi. mTiswineTis gzebi am mxriv ar gansxvavdeba gzebisagan 

borcvian adgilebSi. 

gzis gadasvla erTi auzidan meoreSi SesaZlebelia mxolod mTis 

qedebis dadablebebze _ unagiraze. mTian adgilebSi gzebisaTvis trasis 

gayvana xdeba mTis mdinaris xeobis gaswvriv, sadac Tavmoyrilia 

dasaxlebuli punqtebi, Semdeg ki mTis kalTebiT zemoT saTavisaken asvla 

uReltexilamde da sxva mdinaris xeobaSi gadasvla.  

TiToeul am ubanze gzebis trasirebas aqvs Tavisi maxasiaTebeli 

Tavisebureba. prof. k. mWedliSvili sxvadasxva reliefisa da 

landSaftisaTvis maT Soris mTagoriani da Zalzed daserili reliefis 

pirobebisaTvis gamohyofs gzis gegmis sam da grZivi profilis sam tips, 

romelTa Sexameba ganapirobebs gzis ZiriTad satransporto-saeqspluatacio 

maxasiaTeblebs. 

I tipi - calmxriv mimarTuli grZivi qanobebi, monakveTebi sigrZiT 3 – 

15km. gvxvdeba mTian da maRalmTian zonebSi, rodesac gza xeobidan mTis 

ferdobebiT miemarTeba uReltexilisaken. vertikaluri mrudebis radiusebi 

didia, ar zRudavs reJimebs. 
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II tipi _ aRmarT _ daRmarTebis monacvleoba, monakveTebis sigrZea 0,5 

– 1,5 km didi grZivi qanobebiTa da mcire radiusiani vertikaluri 

mrudebiT, romlebic did gavlenas axdenen moZraobis reJimze.  gvxvdeba 

ZiriTadad mTisa da gardamaval (daserili reliefis) zonaSi. 

III tipi _ mcire qanobiani aRmarT daRmarTis monacvleoba. monakveTebis 

sigrZe icvleba farTo diapazonSi. vertikalur mrudeTa radiusebi 

SedarebiT didia, magram xSirad arasakmarisia gaswrebis pirobidan 

usafrTxoebis uzrunvelsayofad. am monakveTebze xSiria sagzao satransporto 

SemTxvevebi (ssS). aseTi monakveTebi ZiriTadad gvxvdeva baris zonaSi da 

mTebSi mdinareTa xeobebis qveda nawilSi.  

reliefisa da landSaftis Taviseburebani saSualebas gvaZleven 

gamovyoT gzis gegmis sami tipi: 

A  tipi _ xasiaTdeba mravali mcire radiusiani 300200 R m da didi 

moxvevis kuTxis   mrudebiT. xSiria serpantinebic. mrudeTa ricxvi 1 km-ze 

aWarbebs 10-12-s. damaxasiaTebelia mTis zonisaTvis. mniSvnelovnad zRudavs 

moZraobis reJims. 

B tipi _ mrudeTa ricxvi 3-4 1 km-ze, moxvevis radiusi 800600 R m, 

moxvevis kuTxe  4020 . xSiria gardamaval an baris zonaSi. gvxvdeba 

maRalmTian platozec samxreT kavkasiaSi, pamirze da a.S. 

C tipi _ mosaxvevTa  raodenoba  0,5-1 1 km-ze, 1200800 R m.  205  

ar zRudavs moZraobis reJimebs. axasiaTebs baris zonas. 

gegmisa da pofilis SexamebaTa mixedviT gamovyofT trasebis 

maxasiaTebel tipebs I-A - mTian da maRalmTian zonebSia, moZraobis reJimebi 

Zlier SezRudulia, sagzao satransporto SemTxvevebis (ssS) raodenoba 

SedarebiT mcirea magram mZime SedegebiT gamoirCeva. 

II-A, II-B _ mTian da daserili reliefis (gardamavali zonis) 

damaxasiaTebelia. moZraobis reJimebi SezRudulia. mxedvelobis mcire 

manZiliTa da avtomobilis mdgradobisaTvis araxelayreli trasis 

monakveTebiT. ssS raodenoba SedarebiT I-A-sTan didia. gansakuTrebiT 

izrdeba maRali intesivobis pirobebSi. 

III-A _ axasiaTebs mTis zonebSi, mdinareTa xeobebis qveda nawils. 

SezRudulia mxedveloba gegmaSi. ssS raodenoba mcirea. 

III-B _  axasiaTebs  dabali  kategoriis  gzebs baris  zonaSi. reJimebi  
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SezRudva minimaluria. xSiria ssS, maT Soris mZime SedegebiT siCqaris 

gadaWarbebis gamo arasakmarisi mxedvelobis pirobebSi. 

III-C _ axasiaTebs baris zonas, moZraobis reJimebs trasis parametrebi 

ar zRudavs. ssS gamomwvevi ZiriTadi mizezia siCqaris gadaWarbeba da 

mZRolis mier yuradRebis moduneba. Tu gzis sxva parametrebi (viwro 

gverdulebi, axlos mdgari Senobebi, xeebi da a.S.) aradamakmayofilebelia 

ssS raodenoba gansakuTrebiT didia.  

 
4.2. mTis ferdobebis mdgradoba 

 

mTebSi cicabo ferdobebze kldovani mTis qanebi rogorc wesi 

gamodian zedapirze. mTis kalTebis qveda nawili ki, dafarulia mTis 

qanebis gamofitvis produqtebiT.  

mTebSi gzebis  gayvana gvixdeba ar uSualod mtkice kldis qanebze, 

aramed maT damfarav gamofitvisa produqtebze, Tixovan an kldovan 

aradacementebul qanebze. isini SeiZleba iyos aluvialuri danaleqebi 

darCenili adgilze, an deluvialuri da aluvialuri danaleqebi 

formirebuli gamofitvis gadaadgilebuli produqtebisagan. 

mTis kalTebze gamofitvis procesebis ganviTarebis done SeiZleba 

miaxloebiT Sefasebuli iqnas maTi damfaravi mcenareuli safaris mixedviT. 

xavsis nadebi damaxasiaTebelia gamofitvis zonis gavrcelebisaTvis             

10–25 sm siRrmeze. 

balaxis mTliani safari warmoiqmneba rodesac gamofitvis produqtebis 

sisqe aRwevs 1–1,5 m. buCqnarebis ganviTareba mowmobs gamofitvis gavrcelebaze 

1_2 m. siRrmeze.  

fenebad agebuli danaleqi qanebi, xSirad Cawolilia naoWebis saxiT, 

romlebic mimarTulia simrudiT qvemoT (sinklinali), an zemoT (antiklinali). 

gvxvdeba fenebi sxvadasxva daxrilobiT, horizontaluridan TiTqmis 

vertikaluramde, agreTve fenebis gawyveta, gadanacvleba da CamoSla. 

kirqvebis an qviSaqvebis fenebs Soris SeiZleba iyos Tixis SuaSreebi, 

romelTa teniT gajerebisas SesaZlebelia Zvrebi, ris Sedegad zemoT 

ganlagebuli fenebi CamoiSleba mewyerebis saxiT. 

saavtomobilo gzebis ganivi profilis zomebi rogorc wesi, mTis 

ferdobebis Semadgeneli fenebis sisqesTan SedarebiT mcirea. amitom 
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fenebis ganlagebis saxesxvaobani gzis gayvanasTan dakavSirebiT SeiZleba 

dayvanil iyos ramdenime sqematizirebul tipamde (nax. 4.2).  

 
 
 
 
 
 

nax. 4.2 mTis ferdobebis struqtura 
               a _ fenebis horizontaluri ganlageba; b – fenebis daqaneba  
               ferdobebis Siga mxridan; g – fenebis daxra ferdobis  
               sawinaaRmdego mxares; d) SedarebiT axali qanebis 

miyrdnobili ganlageba. 

 

gzis gayvanisaTvis yvelaze ufro araxelsayreli mdgomareobaa 

fenebis zedapiris ganlageba daxrilobiT ferdis mxrisken. am dros 

saWiroa geologiuri pirobebis yuradRebiT Sefaseba. bunebriv – klimaturi 

faqtorebis zemoqmedebis done mTis ferdobebze ganisazRvreba maTi 

eqspoziciiT horizontis mxareebis mimarT da agreTve daxrilobiT, 

romelzedac aris damokidebuli miRebuli siTbos raodenoba. samxreTisa 

da samxreT – dasavleTis ferdobebi kargad Tbeba mziT. maTi gamofitva 

ufro intensiurad mimdinareobs, maTze ufro xSirad warmoiqmneba 

CamonaSali, xdeba Tovlis Camozvaveba da Rvarcofi tovebs nariys. aseTi 

ferdobebi ufro swrafad Tavisufldeba Tovlisagan da maTze ufro 

iSviaTad SeimCneva gruntis wylebis gamosvla, iSviaTia mewyerebis warmoqmnac. 

Crdilo da Crdilo – aRmosavleT ferdobebze Tovli zogjer 

zafxulis Sua periodamde devs. gamofitvis procesebi naklebad intensiuria, 

iSviaTia CamonaSali da Tovlis Camozvaveba. 

eqspoziciis SerCevis sakiTxi unda gadawydes yoveli konkretuli 

SemTxvevisaTvis, adgilobrivi pirobebis gaTvaliswinebiT. pirvel rigSi 

saWiroa ferdobebis geologiuri agebulebebis Seswavla maTi mdgomareobis 

Sefaseba. amis mixedviT ki prognozireba gzis agebis Semdeg, gamofitvis 

procesebis SesaZlo ganviTarebis  Sesaxeb  

gzis mier ZiriTadi kldovani qanebis gamosvlebis gadakveTisas miwis 

vakisis mdgradoba uzrunvelyofilia Tu kldovani masivi ar aris 

danawevrebuli teqtonikuri bzarebiT.  

yvelaze ufro saSiSia gzis WrilSi gayvana danaleq qanebSi, romelTa 

fenebi daqanebulia ferdobebisaken. maTSi Cveulebriv aris Sualeduri 

d) g) a) b) 
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Sreebi Tixis da fiqalebisagan, romlebic wylis SeRwevisas kargaven 

bmulobas. aman SeiZleba gamoiwvios CamoWrili fenebis gadanacvleba an 

lodebis gamocvena. ferdobSi miwis vakisis SeWrisas icvleba ferdebis 

bunebrivi daZabuli mdgomareoba, romelic Camoyalibda misi xangrZlivi 

geologiuri istoriis ganmavlobaSi. 

mTis qanebSi SeWris konturebze warmoiqmneba ZabvaTa koncentracia. 

calkeuli Sreebis mTlianoba irRveva da adre Seqmnili mdgradoba 

uzrunvelyofili gaglejisadmi winaaRmdegobis an dayrdnobis Sedegad 

icvleba mxolod Zvrisadmi winaaRmdegobiT sust Sualedur SreebSi da 

qvegebul fenebTan kontaqtis zedapirze. zogierT SemTxvevaSi gaSiSvlebuli 

Sreebi, romlebic adre dafaruli iyo ufro mdgradi qanebiT, iwyeben 

swrafad gamofitvas. gansakuTrebiT advilad ifitebian Tixovani fiqalebi, 

romlebic farTodaa gavrcelebuli saqarTvelos dasavleTsa da aRmosavleT 

raionebSi. maTi dacvisaTvis saWiroa ferdobebs mieces mcire daxriloba, 

rac gamofitul zeda fenaSi xels Seuwyobs maTze mcenareuli safaris 

warmoSobas. kargia Tu gaSiSvlebuli ferdobi daifareba betonis Semmosi 

kedliT. 

amofrqveuli qanebi ufro mtkiceni arian da inarCuneben TavianT 

simtkices ferdobebze fenebis nebismieri mimarTulebis dros. magram 

vinaidan zedapirul SreebSi isini yovelTvis metnaklebad dabzarulia 

gamofitvisa da teqtonikuri procesebis Sedegad, saWiroa movelodeT 

bzarebiT gamoyofili calkeuli masivebis mdgradobis dakargvas. 

gamofitvis procesebis aqtivizaciasa da ganviTarebas xels uwyobs 

kldeze samuSaoTa warmoeba afeTqebiT, didi simZlavris Tavmoyrili 

muxtebis gamoyenebiT. maTi moqmedeba ar SemoisazRvreba dangrevis xilvadi 

zoniT, Zireuli qanebis masivSi did siRrmeze vrceldeba bzarebis qseli 

amis Semdeg, Wrilebis ferdoebi mtkice kldovan qanebSic intensiurad 

ifitebian. amitom, teqnikuri pirobebiT gaTvaliswinebuli ferdoebis 

daxriloba saWiroa dazustdes Ziebis procesSi ferdoze fenebis ganlagebis 

Sesabamisad. 

ferdobebis deformaciis saxeobani, romelic xSirad gvxvdeba 

praqtikaSi SeiZleba dayvanil iqnas rig tipiur SemTxvevamde. prof. n. 

maslovis mier SemoTavazebuli sqemis mixedviT SeiZleba gamovyoT mTis 

kalTebisa da ferdobebis mdgomareobis dairRvevis ZiriTadi formebi (nax. 
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4.3). cicabo ferdobebidan gamofitvis produqtebis CamoSla, romlebic 

warmoqmnilia klimaturi faqtorebis cvladi moqmedebis Sedegad (gaTboba – 

gaciveba, wylis SeRweva napralebSi, gayinva, datenianeba – gaSroba); calkeuli 

qanebisa da natexebis Camoqceva da Camoyra cicabo flate ubnebidan kldis 

qanebSi Zlieri dabzarulobiT (qvacvena) naleqebis gadamettenianebis 

Sedegad gruntis ferdobidan SedarebiT Txeli zedapiruli fenebis 

Camorecxva (Rvarcofi); Tixovani kalTebis neli tempiT damewyvra, romelic 

mimdinareobs ramdenime santimetris siCqariT weliwadSi. Sedegad sayrdeni 

kedlebi aTeul wlobiT muSaobis Semdeg moulodnelad ingreva. aseTi 

ferdobebis miwis vakisiT datvirTvisas an zedapiruli wyalsarinis 

darRvevisas, deformaciis siCqare matulobs, xolo nelad mimdinare Zvrebi 

SeiZleba CamoqcevaSi gadavides. 

 

 
 
 
 
 
 
 
 
 
 
 

nax. 4.3. ferdobebis mdgradobisdarRvevisa da defomaciis formebi 
a – Camoqceva; b – qvis cvena; g – ferdis Camocureba; d – Tixovani  
ferdebis plastiuri dineba; e – damewyvra, Zvris mrudxazovani  

zedapiris warmoqmniT; v – damewyvra fiqsirebuli Zvris zedapirze;  
z – plastiuri fenebis gamowurviT gamowveuli daSla 

 
erTgvarovani gruntis masivis sisqis nawilis Camoqceva SesaZlebelia 

ferdis zedmeti daxrilobisagan. SesaZlebelia agreTve gruntis nawilis 

gadanacvleba qveda fenebTan kontaqtis zonaSi SeWidulobis dakargvis 

Sedegad. amis mizezi SeiZleba iyos qveda fenebis Warbtenianoba, rodesac 

misi zedapiri daxrilia.  

SesaZlebelia gruntis masivis Camoqceva vertikaluri bzaris 

warmoqmniT da gamoyofili blokis gverdiT gadanacvlebiT. mcire zidvis 

unaris mqone qveda fenis gruntebis gamodevnis Sedegad (darbilebuli Tixa 

an mcuravi qviSebi). 

CamoTvlili magaliTebi moicaven ferdobebis mdgradobis darRvevis 

yvela SesaZlebel SemTxvevas wminda saxiT. bunebaSi ki yoveli deformacia 

d) g) a) b) 

v) z) e) 
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misi ramdenime formis erTobliv gamovlinebas warmoadgens. es Zalian 

arTulebs ferdobebis mdgradobas uzrunvelyofisaTvis RonisZiebaTa 

SemuSavebas, saWiroebs adgilobrivi pirobebis yuradRebiT Seswavlas, 

mdgradobis darRvevis mizezebis guldasmiT gaanalizebas. 

 
4.3. gzis gayvana mTis mdinareTa xeobebSi 

 

gzebis trasireba mTis mdinareTa xeobebSi damokidebulia mdinareTa 

fskeris daxrilobaze, igi Cveulebriv naklebia mTebSi gzebze daSvebul 

grZiv qanobebze. mxolod mdinareebis saTaveebSi, sadac mdinaris grZivi 

qanobebis sidideebi aWarbeben gzaze dasaSveb maqsimalurs, xdeba gzis 

gadasvla xeobidan uReltexilis ubanze. 

mTis mdinareebSi wylis dinebis didi siCqare iwvevs xeobebis Zirisa 

da kalTebis mniSvnelovan gamorecxvas. mTis mdinareebs, Cveulebriv aqvT 

moaruli kalapoti, amitom maT napirebze gzebis gayvanisas xSirad saWiroa 

gasamagrebeli samuSaoebis Catareba. xeobaSi gatarebisas gzis trasis 

mimarTuleba gegmaSi ganisazRvreba mdinaris xeobis kalTebis klaknilobiT, 

masSi Camavali SenakadebiT, kalTebis aramdgradi ubnebiT da kldovani 

Sverilebis arsebobiT. isini saWiroeben Semovlas, Rrma WrilebiT an mokle 

gvirabebiT gavlas an gzis gadatana mdinaris meore napirze (nax. 4.4). 

trasis gadanacvlebis SezRuduli SesaZleblobis gamo xeobis svlebs 

miakuTvneben „gegmaSi SezRudul“kategorias. rogorc ukve aRvniSneT 

mdinaris xeobebSi gamvleli gzebisaTvis damaxasiaTebelia mcire radiusis 

mrudebis didi raodenoba gegmaSi, xidebis didi raodenoba gverdiT 

Senakadebze, gamonatanis konusebis daleqvis zonaSi gadakveTiT. aseTi 

monakveTis tipiuri magaliTia saqarTvelos samxedro gza Jinvalidan 

mcxeTamde. mdinaris xeobaSi gzis mSeneblobisas gvixdeba miwis samuSaoTa 

didi moculobis Sesruleba, sayrdeni da gasamagrebeli kedlebis mowyoba 

da, bolos specialuri nagebobebis amoyvana Tovlis zvavebisa da 

qvaTacvenisagan dacvis mizniT. 

saWiroa gaTvaliswinebuli mTis mdinareebis hidrologiuri 

Taviseburebani: dinebis didi siCqareebi (wyalmarCxobisas 1,5-4 m/w. 

wyalmovardnisas 8-10 m/w. xarjebis didi meryeoba wyalmarCxobisas da 

wyalmovardnisas, siRrmis mkveTri cvalebadoba (0,25–0,5) m wyalmarCxobisas da 

donis 3-4 m swrafi da maRali aweva wyalmovardnisas). 
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nax. 4.4. mdinaris xeobaSi gayvanili gzis gegma 
a – gza mihyveba mdinaris erT napirs; b – rTul ubanze gadadis 

meore napirze 1, 2 – trasis variantebi 
  

xeobaSi gamavali gza sasurvelia yovelTvis ganlagebuli iyos 

mdinareebSi wylis maqsimalur horizontze maRla, raTa aviciloT miwis 

vakisis gamorecxvis SesaZlebloba. viwro, Zlier cicabo kldis kalTebian 

xeobaSi miwis vakisi ganlageba zogjer xdeba mdinaresTan Zalian axlos.  

am SemTxvevaSi miwis vakisis mdinaris mxrisgan ferdobs emuqreba 

gamorecxvis saSiSroeba da saWiroa misi saimedod gamagreba. rig 

SemTxvevebSi SesaZlebelia mdinaris kalapotis gasworeba (nax. 4.5). 

rkinigzisa da saavtomobilo gzebis mSeneblobis praqtikaSi 

SemuSavebulia miwis vakisis gamagrebis mravali xerxi: 

kldovan safuZvel qanebze napirebis gasamagrebeli sayrdeni kedlebis 

amoyvana; 

gamorecxvis sawinaaRmdegod, ferdobis qviT an betoniT Semosva 

romelic eyrdnoba CaRrmavebul saZirkvels (kbils); 

ferdobze betonis blokebis an filebis dalageba, romelic 

gamorecxvisas Zirs eSvebian; 

a) 

b) 
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nax. 4.5. kalapotis gasworeba miwis vakisis warecxvis 
Tavidan asacileblad: 

1 – gasworebuli kalapoti; 2 – damba; 3 – gzis trasa 

 
ferdobze figuruli betonis elementebis Cawyoba (tetrapodebis, 

tetraedrebis da a.S.); romlebic CaWidebulia erTmaneTTan da gamorecxvisas 

Zirs eSvebian. 

erTmaneTTan gadabmuli blokebisagan Semdgari betonis leibebis 

gamoyeneba, romlebic gamorecxvisas Zirs eSvebian. 

wylis grZivi dinebis siCqaris Semcirebis mizniT, gzis gaswvriv 

awyoben sxvadasxva saxis betonis dezebs. saWiroa gvaxsovdes, rom wylis 

nakadis gadawevis Sedegad dezebma SeiZleba gaaaqtiuron mopirdapire 

napiris gamorecxvis procesi.  

trasis mdgomareobis SerCevisas Seswavlili unda iyos xeobebis 

ferdobebis geologiuri agebuleba, gadasakveTi wyalsadinarebis reJimi da 

Tovlis Camozvavebis SesaZlebloba. araxelsayrel geologiur pirobebSi 

ferdobebis mniSvnelovani daxrilobisas mewyeruli ubnebis CamonaSalebis 

da Rvarcof saSiSi nariyiani Rartafebis Semovlis mizniT trasa gadaaqvT 

xeobis erTi mxridan meoreze. trasis simdovrisaTvis mdinares xSirad 

kveTen mcire kuTxiT, cilindruli kveTis sayrdenebze iribi xidebis 

mowyobiT.  

miwis, gansakuTrebiT kldovani samuSaoebis moculobis Semcirebis 

mizniT, trasa gahyavT ferdobebis yvelaze ufro naklebad damrec adgilze, 

xeobis ZiriTadi mosaxvevebis miyoliT. 

Tu gza gahyavT mdinaris gaswvriv wyalsadinarebis gadakveTa, 

romlebic erTvian mdinares, SesaZlebelia trasirebis Semdegi variantebiT 

(nax. 4.6). 

m.
w
.d
. 
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wyalsadinaris gadakveTa misi mdinaresTan SerTvis axlos, nariyis 

konusze (xazi 1, nax. 4.6) es varianti mouxerxebelia imiT, rom nariyis 

konusis farglebSi wyalsadinari, Cveulebriv iyofa ramdenime moxetiale 

kalapotad, romlebic icvlian Tavis mdebareobas. 

 
 

nax. 4.6. wyalsadinaris gadakveTis variantebi 
mdinaris xeobaSi trasirebisas 

 

Tu arsebul kalapotebs davfaravT xidebiT, ramdenime xnis Semdeg 

xidebis erTi nawilis xvreti iwyebs amovsebas nariyiT, xolo meore nawili 

irecxeba, ramac SeiZleba daangrios miwis vakisis dacavi mimmarTveli 

kapitaluri jebirebic ki, aseTi gadawyvetileba araefeqturia didi 

siCqaris nakadis zemoqmedebisas. amitom, nariyis konusebis gadakveTaze 

ageben mravalmalian xidebs, Rrma sayrdenebze romlebsac ar eSiniaT 

gamorecxvisa, miuxedavad imisa, rom malebis nawili amovsebuli iqneba 

nariyiT; 

wyalsadinaris gadakveTa nariyi konusis zemoT misi tranzituli 

zonis farglebSi sadac wyalsadinaris daxriloba didia da nariyis 

daleqva ar xdeba (xazi II). trasis dagrZelebisa da didi xidis mrudze 

agebis saWiroebis miuxedavad, am SemTxvevaSi SesaZlebelia trasireba 

sakmaod didi radiusebiT, rac moxerxebulia avtomobilebis moZraobisaTvis; 

gverdiT xeobaSi Rrma Sesvla xelovnuri nagebobaTa sididisa da 

miwis samuSaoTa moculobis Semcirebis mizniT (xazi III). am SemTxvevaSi 

miwis samuSaoTa moculobebi mcirdeba avtomobilebis moZraobis pirobebis 

mniSvnelovani gauaresebis xarjze. es gamowveulia garbenis manZilis 

gazrdiTa da mcire radiusebis mrudebis gamo viwro xeobaSi gadebuli 

xidis Sesasvlelebze; 
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trasis gadatana xeobis meore napirze (xazi IV). saWiro xdeba ori 

xidis ageba, es gamarTlebulia Tu gadasakveT mdinareze mosalodnelia 

intensiuri Rvarcofuli nariyi da xeobas aqvs aramdgradi ferdobebi. 

yoveli konkretuli SemTxvevisaTvis saukeTeso gadawyveta SeiZleba 

moiZebnos mxolod bunebrivi pirobebis guldasmiT analizisa da 

variantebis teqnikur-ekonomiuri Sedarebis safuZvelze. 

mdinaris xeobis kalTebze trasirebisas ferdobis daxrilobis yovel 

damaxasiaTebel adgilze da trasis sapliuso wertilebSi iReben ganiv 

profilebs, romlebzedac SemdegSi gamoxazaven miwis vakisis ganivkveTebs 

raTa dazustdes saproeqto xazis mdebareoba da ganisazRvros miwis 

samuSaoTa moculoba. 

mTis ferdobebze ganiv profilebs Cveulebriv iRebdnen vaterpasebis 

saSualebiT. xolo kldis cicabo ferdobebze, sadac vaterpasis gamoyeneba 

SeuZlebelia gadaRebas awarmoebdnen optikuri Teodolitis saSualebiT, 

ferdobebis damaxasiaTebeli wertilebis moniSvniT, magram ferdobis 

dawvrilebiTi damaxasiaTebeli wertilebi miRebisaTvis profilebis gadaReba 

ufro didi warmatebiT SeiZleba Sesruldes Tanamedrove eleqtronuli 

geodeziuri xelsawyoebiT mag. lazeruli taxeografiT, eleqtorniveliriT 

da a.S. romlebic Segrovil informacias pirdapir awvdian kompiuters, rac 

Zalzed amartivebs da aiolebs kvleva Ziebisas miRebuli monacemebis 

damuSavebas.  

cicabo mTis kalTebis gadaRebisas da simaRleebis didi sxvaobisas, 

eleqtronuli xelsawyoebiT gadaRebis meTods aqvs sxva upiratesobac 

gadaRebebis tradiciul meTodebTan SedarebiT. saSualeba gveZleva 

dawvrilebiTi analizi gaukeToT adgilobriv pirobebs horizontalebiani 

gegmis kompiuteruli modeliT davumatoT adre gamorCenili an saWirod 

miCneuli damaxasiaTebeli wertilebi. 

 
4.4. trasis ganviTareba ferdobebze da sauReltexilo gzebi 

 
xeobebidan sauReltexilo ubnebze (nax. 7.7), gardamaval monakveTebze 

reliefs aqvs didi grZivi qanobebi, romlebic aRematebian saavtomobilo 

gzebze dasaSvebs. 

trasis gayvanisaTvis saWiro xdeba mis sigrZis xelovnurad dagrZeleba 

(trasis ganviTareba). gverdiT  xeobebSi  SesvliT  trasis ganviTarebisagan 
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nax. 4.7 gzis gadasvla xeobidan uReltexilisaken 

 

gansxvavebiT gza gahyavT maqsimalurTan miaxloebuli grZivi qanobebiT, 

simaRlis aRebis yoveli SesaZleblobis gamoyenebiT (nax. 4.8). SeiZleba 

gamoviyenoT trasis ganviTarebis ufro rTuli saSualebebic, rogoricaa 

mag. saavtomobilo magistralis gayvana spiralurad gvirabebiT da 

estokadebiT (nax. 4.9). alpebSi gayvanili gzis magaliTi gviCvenebs, rom 

SesaZlebelia sahaero xazis sawyiss da bolo wertilebs Soris 500 m. 

manZilze gadailaxos niSnulebis sxvaoba 80 m. 

  

 

 
 
 
 
 
 
 

 
 

 

nax. 4.8. trasis ganviTareba mimdebare xevSi SesvliT 
              1 – trasireba xevSi SesvliT; 2 – trasireba mdinaris 

xeobis gaswvriv 
 

uReltexilTan misasvleli xasiaTdeba mniSvnelovani grZivi qanobebiT, 

mrudebis didi ricxviT, Sebrunebuli mrudebiT, serpantinebiT da didi 

moculobis kldis samuSaoebiT. mainc xSirad saWiro xdeba specialuri 

sainJinro nagebobebis _ Tovldamcavi galereebisa da gvirabebis mowyoba. 

1 

2 
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TviT uReltexilebs da mTis platos aqvT SedarebiT mSvidi reliefi da 

naklebi qanobi vidre maTTan misasvlelebze. 

 

 

 

 

 

 

 

 

 

 

 
nax. 4.9. trasis ganviTareba spiraliT (italia) 

         1 – saavtomobilo magistrali; 2 – samzeri moedani; 3 – yrilebis 
         ferdobebi; 4 – gzis monakveTebi gvirabSi; 5 – Wrilebis ferdobebi; 
         6 – nakaduri Seyvanili koleqtorSi; 7 – estokadebi; 8 – gzaze 
         gavlis Rirebulebis gadasaxdeli salaroebi; 9 – saqveiTo biliki   

 
uReltexilTa ubnebze ufro mkveTrad vlindeba maRalmTiani 

raionebis  klimaturi  Taviseburebani.  daproeqtebis  dawyebamde dadgenil 

unda iqnas Tovlis xazisa da myinvarebis doneebi da maTi dawevis vadebi, 

mdgradi nislis adgilebi da sxva maxasiaTeblebi, romlebic saSualebas 

gvaZleven davniSnoT sagvirabo variantebis mizanSewonili simaRle, 

ganvsazRvroT agreTve momavali gzis satransporto Tvisebebi maRalmTian 

pirobebSi saavtomobilo Zravebis muSaobis Taviseburebebis gaTvaliswinebiT.  

qarTveli mecnierebis akad. r. dvalisa da akad. v. maxaldianis 

xelmZRvanelobiT saqarTvelos mecnierebaTa akademiis manqanaTa meqanikis 

institutSi wlebis ganmavlobaSi mimdinareobda avtomobilebis mTian da 

maRalmTian pirobebSi eqspluataciis TaviseburebaTa Seswavla. am 

gamokvlevaTa Sedegebi farTod gamoiyeneba gzebis daproeqtebis procesSi. 

r. dvalisa da v. maxaldianis monacemebiT benzinze momuSave Zravebis 

simZlavre damokidebulia haeris simkvriveze. sawvavi narevis Sedgeniloba 

xasiaTdeba namdvilad gamoyenebuli Jangbadis raodenobis fardobiT 

Teoriulad saWiro raodenobasTan (haeris siWarbis koeficienti). 

saavtomobilo Zravebi Cveulebriv muSaoben narevebze, romelTa haeris 

siWarbis koeficientia 0,8–1,2 farglebSi. did simaRleze haeris simkvrive 

m 
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klebulobs da amis Sedegad Zravebis Sevseba mcirdeba. es iwvevs Zravebis 

simZlavris daqveiTebas, rogorc cilindrebSi moxvedrili Jangbadisa da 

sawvavis Semcirebis gamo.  

Zravebis muSaobaze aseve gavlenas axdens maTi gagrilebis gauareseba 

wylis duRilis temperaturis Semcirebis gamo. benzinze momuSave ZraviT 

avtomobilebis gamoyenebis efeqturobis maCveneblebi uaresdeba zRvis 

donidan yovel aTas metrze asvlisas (cxr. 4.2). 

cxrili 4.2 

simaRle zRvis 
donidan  

Zravis efeqturi 
simZlavris 

Semcireba %-Si  

sawvavis xarjis 
gazrda %  

gadazidvaTa 
warmoeblobis 
Semcireba %  

1000 11,3 9,0 17 

2000 21,5 24,5 35 

3000 30,8 34,0 50 

4000 39,2 38,1 70 

5000 46,7 40,0 85 

 

rodesac gadazidvebs vawarmoebT, 2000 m-ze met simaRleze saWiroa 

mxedvelobaSi viqonioT Zravebis simZlavris daqveiTeba (nax. 4.10). amitom, 

maRalmTian adgilebSi gzebis daproeqtebisas sauReltexilo ubnebisaTvis 

zRvruli qanobi mizanSewonilia dainiSnos 1–2% _ naklebi, vidre trasis 

ubnebisaTvis, zRvis donidan mcire simaRleebze.  

 

 

 

 

 

 

 

 

 

 

 
nax. 4.10. avtomobilebis dinamiuri Tvisebebis cvlileba 

zRvis donidan simaRlis zrdis gamo 
             a – Zravis gare siCqaruli maxasiaTeblis cvlileba; 
             b – avtomobilis dinamiuri maxasiaTeblebis cvlileba; 
             1 – zRvis doneze; 2 – 2000 m zRvis donidan; 3 – 3000 m; 4 – 4000 m 
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gzebis daproeqtebisas aucilebelia maRalmTianobis sxva parametrebis 

gaTvaliswinebac, magaliTad, uReltexilis simaRlis SerCevaze did 

gavlenas axdens myinvarebisa da mudmivi Tovlis xazis dawevis done. alpebSi 

igi Seadgens daaxloebiT 2200 m-s. kavkasionze 3000-s, pamirze 5000 m-s. 

Sesabamisad kavkasiis gzebze yvelaze maRalmTiani uReltexilebi 

ganlagebulia 2500 – 2800 m simaRleze. pamiris traqtze ki (oS - xorogi) 

uReltexili ak baitali mdebareobs zRvis donidan 4400 m. masze 

avtomobilis dinamiuri faqtori Seadgens mxolod 44% nominaluridan. 

mTis qedebis gadakveTisaTvis irCeven umciresi simaRlis uReltexilebs, 

romlebic trasis mocemul mimarTulebasTan axlos arian ganlagebuli da 

aqvT moxerxebuli misadgomebi, rac xels uwyobs trasis ganviTarebas. 

Seuswavlel raionebSi sauReltexilo ubnis dadgenisaTvis adre 

rekognoscirebas awarmoebdnen barometruli novelirebis daxmarebiT 

ikvlevdnen arsebul sasapalne da sacalfexo bilikebs. naklebSeswavlil 

adgilebSi vertmfrenidan aTvalierebdnen adgils iyenebdnen 

aerofotogadaRebasa da radionivelirebas. 

amJamad adgilmdebareobis winaswari gacnobisaTvis (rekongnoscireba) 

warmatebiT gamoiyeneba satelituri sistemebidan miRebuli vizualuri 

informacia, romelic internetis saSualebiTaa xelmisawvdomi, xolo ufro 

dawvrilebiTi gamosaxulebis moZieba SesaZlebelia specializirebul 

kartografiul dawesebulebebSi maTi eleqtronuli versiebis saxiT. 

sauReltexilo svlis ZiriTadi Taviseburebaa trasis xelovnuri 

dagrZelebis aucilebloba. es gamowveulia imiT, rom adgilis daxriloba 

umoklesi pirdapiri mimarTulebiT mniSvnelovnad aRemateba mocemul 

zRvrul qanobs (nax. 4.11).  

trasis ganviTarebisas iyeneben zRvrul, aramed ufro nakleb qanobs, 

romelsac uwodeben saxelmZRvanelos. mas iReben zRvrulze 10–15-iT 

naklebs, iTvaliswineben ra saboloo trasirebisas trasis sigrZis Semdgom 

Semcirebas, gegmaSi mcire gadatexebis gasworebis, moxvevis kuTxeebSi 

mrudeebis Caweris da mcire radiusis mrudebze zRvruli qanobebis 

Semcirebis gamo. ramdenadac ufro rTulia mTiani ferdobis reliefi da 

metia moTxovna trasis simdovris mimarT, miT metad unda Semcirdes 

mocemul qanobis sidide (nax. 4.12). 

sauReltexilo ubnebze trasirebas mudam awarmoeben uReltexilidan 

xeobisaken. ferdobis zeda nawilSi uReltexilisa da xeobis saTaves Soris  
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nax. 4.11. sauReltexilo trasis variantebi 

                I – trasis ganviTareba serpantinebiT; II – gvirabis 
mowyobiT; III – Rrma Wrilis mowyobiT 

  

 
nax. 4.12. trasireba horizontalebian gegmaze mocemuli 

qanobiT gayvanili xazis mixedviT. 
               1 – mocemuli qanobis xazi; 2 – mocemul qanobTan  
               maqsimalurad miaxloebuli mcire radiusiani mrudebiT; 
               3 – trasis ganviTareba mdore xaziT 

 

trasas aviTareben zigzagebad, maqsimalurad dasaSvebi qanobebiT misi 

gayvaniT, kuTxeebis wveroebSi serpantinebis mowyobiT (nax. 4.13). 

mTebSi samuSaos sirTulis gamo mizanSewonilia, Tavdapirvelad 

trasa SeirCes satelituri sistemebidan miRebuli masalebis an 

msxvilmasStabiani horizontalebiani gegmis saSualebiT.  

adgilis geologiuri agebulebis analizis safuZvelze trasis 

ganviTarebisaTvis irCeven yvelaze naklebad damrec da mdgrad kalTebs. 
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adgilze SeiZleba mxolod saorientacioT dainiSnos trasis SesaZlo 

mimarTuleba. mTis kalTebze magistraluri svlis gayvanis Semdeg iReben 

gegmas horizontalebSi 100–140 m siganis zolisaTvis, romelzec 

kameralurad aproeqteben trasas Cveulebriv misi ramdenime variantis 

SedgeniT. TviT am zolis farglebSi asruleben detalur sainJinro 

geologiur gadaRebas. SerCeuli varianti Semdeg gadaaqvT adgilze da 

dakvalvis dros axdenen koreqtirebas. 

 

nax. 4.13. cicabo aRmarTis gadalaxva serpantinebiT 

 
horizontalebian gegmaze winaswari daproeqtebis gareSe Ziebisas 

magistraluri svlis gayvanisaTvis iyeneben Teodolits. xelsawyos 

amagreben trasis sawyis wertilze da Wogrs ayeneben kuTxiT, romelic 

Seesabameba trasirebisaTvis miRebul zRvrul qanobs. Semdeg trasis 

gamyvani agzavnis melartyes momavali trasis mimarTulebiT 50 – 100 m. 

manZilze. lartyaze pirobiT niSniT aRniSnaven xelsawyos simaRles. 

lartyis xan marjvniv, xan marcxniv, gadaadgilebiT trasis gamyvani ise 

ayenebs lartys, rom Zafebis gadakveTa daemTxves lartyaze, moniSnuls. Tu 

trasis mimarTuleba umniSvnelod icvleba, erTi sadgomidan SeiZleba 

lartyis  ramdenjerme dayeneba. Semdeg Teodoliti gadaaqvT lartyis 

Soreuli dayenebis adgilze da lartyebs ayeneben trasis axali 

mimarTulebis mixedviT. trasis ganviTarebis Semdeg calkeul ubnebs 

asworeben da niSnaven moxvevis kuTxeebs. 

 
4.5. serpantinebis daproeqteba 

 
Zalian xSirad cicabo trasis ganviTareba adgilis simciris gamo 

SesaZlebelia da amitom iZulebulni xdebian gaiyvanon zigzagebad. 

warmoqmnili maxvili kuTxeebis SigniT mrudebis Cawera SeuZlebeli xdeba 

vinaidan mrudis sigrZe bevrad naklebia misi tangensebis jamze da amitom, 
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gzis grZivi qanobi mrudis ubanze mniSvnelovnad aWarbebs dasaSvebs. aseT 

SemTxvevaSi iyeneben mrudebs, Semoxazuls moxvevis kuTxis gare mxridan, 

romlebsac serpantinebi* ewodebaT (nax. 4.14). 

 

nax. 4.14. serpantinis saerTo xedi 

 

serpantini Sedgeba mTavari mrudisagan K, romelic moWimulia  

centraluri kuTxiT da Sebrunebuli (damxmare) mrudebisagan. Sebrunebuli 

mrudis boloebsa da serpantinis mTavar mruds Soris sakmao manZili unda 

iyos gardamavali mrudeebis an swori Cadgmebis ganlagebisaTvis, viraJis 

gandevnisa da savali nawilis gaganierebisaTvis (nax. 4.15).  

serpantinis „yeli“ anu manZili Sebrunebul mrudebis – wveroebs 

Soris serpantinis maxvili kuTxis mcire sididis gamo ganisazRvreba miwis 

ori vakisis ganlagebis pirobebiT.  

serpantinis daproeqteba mdgomareobs misi trasis yvela elementis 

sididis gaangariSebaSi da adgilze miwis vakisis, sayrdeni kedlebis, 

kiuvetebisa da ferdobebiT ganlagebis SesaZleblobis dadgenaSi.  

serpantinis elementebis gaangariSebisaTvis trasis sigrZis 

gansazRvrisas (nax. 4.15 a) daisaxaven mTavari da Sebrunebuli mrudebis   da 

radiusebis swori Cadgmis mniSvnelobiT da pouloben Sebrunebuli 

mrudebis moxvevis kuTxes .  

                                                 
* serpantini _ franguli warmoSobis sagzao terminia, qarTulad iTargmneba rogorc 
„gvelisebri“ 
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nax. 4.15. serpantinebi: 

a – pirveli tipi; b – meore tipi; g – pirveli tipi ZiriTadi 
             mrudis centris gadaweviT; d – pirveli tipis, arasimetriuli 

 
Sebrunebuli mrudis tangensis sigrZe tolia 

2


rtgT  . 

manZili Sebrunebuli mrudis wveridan serpantinis mTavari mrudis 

sawyisamde mTAE  . 

AOE samkuTxedidan ganisazRvreba: 

mrtg

R

mT

R
tg








2


 , 

sadac R – serpantinis mTavari mrudis radiusia, m.  

wina formulaSi tg  _ gamosaxviT 
2


tg -iT da miRebuli kvadratuli 

gantolebis amoxsniT, vpoulobT 

Rr

RrRmm
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




2

)2(

2

2
.                         (4.1) 

manZili Sebrunebuli mrudis kuTxiT wveridan serpantinis kuTxis 

wveromde, ganisazRvreba gamosaxulebiT 

 sincos
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  2180)90(2360 . 

serpantinis mTavari mrudis sigrZe 




180

R
K .                                                                   (4.2) 

serpantinis mTliani sigrZe 

kmkS  )(2 0 ,                             (4.3) 

sadac 0K  Sebrunebuli mrudis sigrZea, m. 

es monacemebi sakmarisia adgilze serpantinis dakvalvisaTvis.  

ganxilul serpantins, romlis Sebrunebuli mrudebi ganlagebulia 

amozneqilobiT sxvadasxva mxares, radiusebi tolia da swori Cadgmebis 

sigrZeebi ki erTnairi, ewodeba I saxis simetriuli serpantini. 

serpantinebis daproeqtebisas ZiriTadi yuradReba eqceva miwis vakisi 

mdgradobas, avtomobilebis moZraobis normaluri pirobebis Seqmnas da 

miwis samuSaoTa rac SeiZleba naklebi moculobis uzrunvelyofas. 

serpantinebisaTvis irCeven geologiurad mdgradi ferdobebis damrec 

ubnebs, cdiloben ra uzrunvelyon serpantinis mTavari mrudis dakvalva 

rac SeiZleba didi radiusiT. serpantinis moxazuloba saWiroa examebodes 

adgilis reliefs. amitom zogjer serpantinebs awyoben Sebrunebuli 

mrudebisagan, romlebic amozneqilobiT erT mxares arian mimarTuli. (meore 

tipis serpantinebi) mTavari mrudis gadaadgilebul centriT, da aseve 

mTavari da Sebrunebuli mrudebiT, romlebic Semoxazulia sxvadasxva 

radiusis rkalebiT (ix. nax. 4.15, b). 

serpantinebs aproeqteben horizontalebian gegmaze, misi elementebis 

ganlagebiT reliefis Taviseburebebis Sesabamisad. serpantinis yvelaze 

moxerxebul ganlagebas da formas adgenen variantebis Sedarebis gziT. 

serpantinebis jgufis daproeqtebisas horizontalebiani gegmaze monitoris 

ekranze igive masStabSi saxaven sxvadasxva radiusis mrudebs da miRebuli 

gegmis grZivi da ganivi profilebis erToblivi ganxilviT arCeven 

serpantinis sxvadasxva tipis variantebidan saukeTesos.  

cicabo ferdobebze saWiroa gaTvaliswineba, rom Tovli erTi 

serpantinidan gawmendisas ar ecemodes meore, qvemoT ganlagebul 

serpantinze. variantebis Sedarebisas kompiuteris ekranze xdeba grZivi da 

ganivi profilebis gamoxazva, Semdeg avleben saproeqto xazs (nax. 4.16) da 
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gasazRvraven samuSaoTa moculobas adgilis geologiuri agebulebis 

gaTvaliswinebiT. cnobilma qarTvelma megzeve inJinerma komnen 

andronikaSvilma 1960-ian wlebSi SeimuSava serpantinis uwyveti gardamavali 

(klotoiduri) mrudebiT daproeqtebis meTodika, romelic gansakuTrebiT 

efeqturia cicabo da Zlier danawevrebul ferdobebze trasirebisas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 4.16. serpantinis proeqti 

         a – serpantinis gegma zedapiruli wylebis acilebis RonisZiebebiT;  
wm – wriuli mrudi; gm – gardamavali mrudi 

 
serpantinis geometriul elementebs niSnaven miRebuli siCqarisa da 

moZraobis intensivobis mixedviT.  

cxr. 4.3 mocemulia dabali kategoriis (IIIa, IIIb) gzebze gamoyenebuli 

serpantinis elementebis sidideebi. aseT monakveTebze avtomatarebelTa da 

unagira gamweTa moZraoba Tu maTi sigrZe aWarbebs 11 m _ akrZalulia. II 

kategoriis gzebisaTvis serpantinis ZiriTadi mrudis radiusi unda 

aWarbebdes 30 m-s.  

rogorc wesi I kategoriis gzebze serpantinebi ar keTdeba danarCenebze 

ki manZili erTi serpantinis damxmare mrudis bolosa da mezobeli 

serpantinis damxmare mruds sawyiss Soris unda iyos didi da yovel 

SemTxvevaSi ara naklebi: II kategoriis gzebisaTvis 400 m., _ (IIIa) kategoriis 

gzebisaTvis 300 m., (IIIb) kategoriis gzebisaTvis 200 m.  
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cxrili  4.3 

serpantinis elementebi  

serpantinis elementebis sidideebi 
saangariSo siCqareTa sxvadasxva 

mniSvnelobisaTvis km/sT  
30 20 15 

ZiriTadi mrudis minimaluri 

radiusi, m.  
30 20 15 

viraJis qanobi, ‰ 60 60 60 

gadasasvleli mrudis sigrZe, m. 30 25 20 

savali nawilis gaganiereba, m.   2,2 3,0 3,5 

maqsimaluri grZivi qanobi dasaSvebi 

serpatinis farglebSi, ‰  
30 35 40 

 
yvela SemTxvevaSi (ix. nax. 4.17) gzis serpantinian ubnebs aqvT dabali 

satransporto _ saeqspluatacio Tvisebebi. moZraobis siCqare maTze dabalia, 

xSiria sagzao _ satransporto SemTxvevebi, xolo zamTarSi Znelia maTi 

gawmenda Tovlisagan, vinaidan serpantinis zemo Stodan Camowmendili 

Tovli ecema qveda Stoze. amitom mTebSi gzebis Ziebisas saWiroa 

yuradRebiT iyos Seswavlili yvela saSualeba, raTa Tavidan aviciloT 

serpantinebi. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.17. serpantinis proeqti 
a – grZivi profili, b – ganivi profili maxasiaTebel 
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4.6. gvirabebi 
 

xeobaSi svliT gzebis trasirebis ubnebze, mokle da cicabo kldis 

Sverilebis gadakveTisas, aseve maRalmTian sauReltexilo ubnebze, 

romlebzec xSiria Tovlis namqerebi, mizanSewonilia trasis gayvana 

gvirabebiT. maRali Rirebulebisa da mSeneblobis sirTulis miuxedavad 

gvirabis variantebi uzrunvelyofen gzis eqspluataciis gacilebiT ukeTes 

pirobebs. rogorc wesi sauReltexilo ubnebze axdenen ramdenime variantis 

Sedarebas gvirabis portalis ganlagebis mixedviT sxvadasxva simaRleze. 

gvirabSi Sesasvlels Cveulebriv ganalageben WrilSi. Wrilidan 

gvirabze gadasvlas iwyeben rodesac Wrilis 1 grZ.m-s jamuri samSeneblo 

da saeqspluatacio Rirebuleba uTanabrdeba 1 grZ.m gvirabis Rirebulebas. 

iTvleba, rom Wrilis damuSavebisas amoyriT afeTqebis meTodiT gvirabze 

gadasvla mizanSewonilia moxdes 20–35 m siRrmis Wrilidan gvirabis 

kveTisa da sigrZis, geologiuri da hidrogeologiuri pirobebis mixedviT. 

gvirabSi savali nawilis siganes niSnaven 7–8m, cali mxridan 1 m siganis 

trotuaris mowyobiT. Tu qveiTi mgzavrebis raodenoba aRemateba 1000 

kacs/sT trotuarebs orive mxridan awyoben. gvirabis simaRles niSnaven 

imave gabaritiT, rogorc qveda svlis xidebze, saWiroebis SemTxvevaSi 

saventilacio arxebis damatebiTi mowyobiT (nax. 4.18). 

 

 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.18. gvirabis ganivi Wrili saavtomobilo gzaze 
a – ventilaciis gareSe; b - ventilaciiT 

          1 – fenili; 2 – ganaTebis xelsawyoebi; 3 – SuqniSani; 4 – telefonis 
          aparati; 5 – wyalsarini mili; 6 – drenaJi; 7 – sufTa haeris 
          modinebis are; 8 – gamonabolqvi gazebis gadinebis are 

 
gvirabebs aproeqteben moZraobis ori zolisaTvis. I kategoriis 

gzebze dasaSvebia gvirabebis mowyoba oTx zoliani moZraobisaTvis 
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minimaluri, 1, 2m siganis gamyofi zoliT. SeiZeba agreTve oriarusiani 

gvirabebis mowyoba TiToeul iarusze orzoliani moZraobiT.  

gvirabebSi avtomobilis moZraobis winaRoba izrdeba gzis Ria 

ubnebTan SedarebiT avtomobilis win haeris damatebiTi kumSvisa („dguSis 

efeqti“) da moZrav avtomobilisa da gvirabis kedlebs Soris haeris nakadis 

turbulentobis gamo. 

Tu gvirabis sigrZe Seadgens 1 kms satvirTo avtomobilebisaTvis 

haeris winaaRmdegoba diddeba daaxloebiT 40%-iT, xolo msubuqi 

avtomobilebisaTvis 10%-iT. 

gvirabebis daproeqteba gegmaSi da grZiv profilSi iseTive normebiT 

warmoebs, rogorc saavtomobilo gzebis Ria ubnebisa upiratesobas vaZlevT 

gvirabebis ganlagebas swor ubnebze. mrudebis radiusebi gegmaSi gvirabebSi 

unda iyos ara nakleb 300 m. rac aucilebelia xilvadobisadmi minimaluri  

moTxovnebis dasakmayofileblad da savali zolis gaganierebisagan Tavidan 

asacileblad. 

grZivi qanobi gvirabebSi unda iyos ara nakleb 0,4% (wyalarinebis 

uzrunvelsayofad) da ara umetes 4%-sa. Tu gvirabis sigrZe aRemateba 500 m. 

gamonaklis SemTxvevaSi, SeiZleba qanobis gadideba 6%-mde. 300-mde sigrZis 

gvirabebs eZlevaT erTmxrivi qanobi. 300-ze meti rekomendebulia ormxrivi 

qanobi gvirabis Suagulisken mimarTuli aRmarTiT. 

gvirabis kedlebSi awyoben 2 m siganis, 2 m siRrmis da 2,5 m simaRlis 

kamerebs masalebisa da xelsawyoebis Sesanaxad, romlebsac ganalageben 

gvirabis TiToeuli mxridan Wadrakuli wyobiT yoveli 300 m-ze. 300–400 m 

sigrZis gvirabSi iTvaliswineben 1 kameras mis SuagulSi. 

150 m-ze meti sigrZis gvirabSi mowyobili unda iqnas xelovnuri 

ventilacia. Tu gvirabis sigrZe naklebia Tvlian, rom haeris cvlas 

uzrunvelyofs avtomobilebis moZraoba. ventilaciam gvirabebSi unda 

uzrunvelyos aseve dizelis Zravebiani avtomobilebiT gadamuSavebuli 

gazebis mocileba, romlebic xels uSlian xilvadobas. sxvadasxva markis 

benzinis farTo gamoyenebasTan dakavSirebiT, romelTa wvis produqtebi 

garda naxSirJangisa Seicaven sxva mavne naerTebsac, gvirabebSi haeris 

gawmendas uyeneben iseTive maRal moTxovnas, rogorc samrewvelo sawarmoebSi. 

haeris moZraobis siCqare gvirabebis ventilirebis dros moZravi 

avtomobilebis gavlenis gaTvaliswinebis gareSe, ar unda aRematebodes 6 m/wm. 
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rodesac gvirabis sigrZe aWarbebs 300 m-s aucilebelia 

xanZarsawinaaRmdego sistemis mowyoba, romlis ZiriTadi elementia wylis 

mowodebis damoukidebeli wyaro orive portalis mxridan saTanado maragis 

mqone wylis moculobiT. portalebTan aucilebelia agreTve maSuqi 

sainformacio tabloebis mowyoba, romlebic miuTiTeben mZRols saWiro 

siCqarisa da distanciis dacvis, xolo avariul situaciaSi gadaadgilebis 

Sewyvetis Sesaxeb. 

qalaqgare gvirabebs, romelTa sigrZe swor ubnebze 300 m-ze, xolo 

mrude ubnebze 150 m-ze metia da aseve yvela saqalaqo gvirabs, miuxedavad 

misi sigrZisa, unda hqondes xelovnuri ganaTeba. gvirabebis ganaTeba 

SesasvlelTan, savali nawilis doneze unda iyos ara nakleb: 30 lq RamiT, 

dRisiT portalebTan 40–75 lq xolo gvirabis SuaSi 30-lq. 

dakvirvebebi gviCvenebs, rom grZel an gegmaSi mrudxazovan gvirabSi 

Sesvlisas, mZRoli, xvdeba ra kaSkaSad ganaTebuli Ria ubnidan nakleb 

ganaTebul gvirabSi, ramdenime xniT kargavs xilvadobas („sinaTlis 

zRurblis“ movlena). amis Tavidan acilebis mizniT Sesasvlel ubnebSi 

kaSkaSad anaTeben an gzas zemodan, gvirabSi Sesvlis win faraven cxauriT, 

romlebic TandaTan amcireben gzis zedapiris ganaTebas. 

 
4.7. gzebis grZivi profili mTebSi 

 
vake reliefze, grZivi profili iZleva srul SesaZleblobas 

warmovidginoT adgilze gzis ganlageba da yovel wertilSi miwis vakisis 

konstruqcia. mTian adgilebSi ferdobze gzebis gayvanisas muSa niSnuli 

gzis RerZze ar axasiaTebs ganivi profilis moxazulobas da miwis 

samuSaoTa moculobas. es gamowveulia imiT, rom gzis RerZze erTi da igive 

niSnulis SemTxvevaSi ferdobis sxvadasxva daxrilobisas, miwis vakisi 

SeiZleba warmodgenili iyos didi an patara WriliT yrilebiT an sayrdeni 

kedlebiT. ferdobebis reliefis xSiri cvalebadobis gamo miwis vakisis 

muSa niSnulebi arsebiTad icvleba gzis mcire sigrZeze, amitom, mTian 

adgilebSi, gzis grZivi profilis daproeqtebisas miwis vakisis mdgomareobas 

mudam uweven kontrols ganivi profilebiT. cdiloben, rom mocemuli 

qanobiT saproeqto xazis gavlebisas miRweul iqnas miwis vakisis 

mdgradoba sayrdeni kedlebis mowyobis gareSe da gawonaswordes yrilebis 

da Wrilebis moculoba. 
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gzis RerZis mudmivi niSnulis SemTxvevaSi miwis vakisis Rirebuleba 

mniSvnelovnad icvleba ferdobis mimarT misi mdebareobis mixedviT (nax. 

4.19). ferdobis yoveli ganivi qanobisaTvis arsebobs gzis RerZis 

mdebareoba, romlis drosac miwis vakiss aqvs umciresi Rirebuleba, 

saWiroebis SemTxvevaSi sayrdeni kedlebis mowyobis gaTvaliswinebiTac ki. 

magram miwis vakisi minimaluri Rirebulebis dacva, yovelTvis ar aris 

mizanSewonili, vinaidan, cicabo ferdobebze yrilis nawili ar aris 

sakmaod mdgradi, xolo sayrdeni kedlebis mowyoba ki didi raodenobiT 

xelis samuSaoebs moiTxovs amitom, mTebSi gzebis daproeqtebisa da 

mSeneblobis gamocdilebis safuZvelze rekomendebulia, rom ferdobebze 

Wrilis farglebSi ganlagebuli iqnas miwis vakisis nawili, aranaklebi 

Semdgomi Semdgomi sidideebisa:  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 4.19. gzis RerZis mdebareobis dadgena ferdobze miwis 

vakisis minimaluri Rirebulebis pirobidan 

             a – a _ Wrilis Rirebuleba; b – b _ yrilis nawilis Rirebuleba; 

             c – c _ samuSaoTa jamuri Rirebuleba; o – o _ trasis RerZis 
             saukeTeso mdebareoba; 1, 2, 3 – trasis RerZis mdebareoba 

 

ferdobis daxriloba, grad _   20,       25,         30,        35,         40. 
SeWris sidide miwis vakisis 

saerTo siganidan %  _       50 – 65,   60 – 70,    70 – 80,     80 – 100,   100  

vinaidan ferdobis ganivi qanobebi mcire sigrZeze icvleba, saproeqto 

xazis racionaluri mdgomareobis povna grZiv profilze SesaZlebelia 

mxolod rig cdebis Semdeg. saavtomobilo gzebis daproeqtebis 
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Tanamedrove programuli uzrunvelyofa saSualebas gvaZlevs mcire 

droSidavadginoT saproeqto xazis saWiro mdebareba. 

ferdobian ubnebze Ziebis dros iReben ganiv profilebs reliefis 

cvlilebebis yvela damaxasiaTebel adgilebSi, raTa daproeqtebis kamerul 

etapze maTi saSualebiT aigos adgilis gegma am horizontalebSi. 

samTo gzis grZiv profilze saproeqto xazis gavlebisas aucilebelia  

ganiv profilze Semowmdes miwis vakisis miRebuli ganlageba masStabSi 

1:100–1:200. kompiuteruli grafikis meSveobiT adgenen am masStabSi ferdobze 

agebuli miwis vakisis ganivi profilebis moxazulobas. adgilis 

geologiuri agebulebis, ferdobis daxrilobis, sayrdeni da samosi 

kedlebis ganivkveTebis gaTvaliswinebiT saproeqto xazis saukeTeso 

mdebareobas pouloben daproeqtebis bijisa da grZivi qanobis sididis 

SecvliT agreTve trasis gadanacvlebiT horizontalebian gegmaSi 

mSeneblobis jamuri Rirebulebis mixedviT. 

zRvruli grZivi qanobebiT saproeqto xazis gavlebisas, gegmaSi mcire 

radiusis mrudebis ubnebze saWiroa qanobebis sidideTa Semcireba, vinaidan 

mrudebze izrdeba avtomobilebis moZraobis winaaRmdegoba da rTuldeba 

avtomobilebis marTvis pirobebi. 

rogorc mkvlevarTa monacemebis mixedviT (profesorebi a.birulia, 

m.zamaxaevi) mrudebze saWiroa gaTvaliswinebuli iqnas Zravis simZlavris 

damatebiTi xarjva, rac gamoiwvia avtomobilis saltis gverdcdenam, 

agreTve grZivi qanobis gadidebam avtomobilis traeqtoriis sigrZis 

Semcirebis gamo savali nawilis Sida zolze moZraobisas. 

rekomendebulia maqsimaluri grZivi qanobebis Semsubuqebis Semdegi 

sidideebi: 

mrudebis radiusi gegmaSi, m.   50     40    30     20    15  
grZivi qanobis saWiro 

minimaluri Semcireba, %           10      20     30     40   50  

grZivi qanobi unda Semsubuqdes orive mxridan 5–10 m manZilze mrudis 

dawyebamde. 

mTebSi gzebis daproeqtebis dros unda vecadoT Tavi avaridoT 

grZel cicabo ubnebs grZivi qanobebiT, romlebic 6% aRemateba. Tu es 

gardauvalia yovel 2–3 km. unda gaTvaliswinebuli iqnas ubnebi, romelTa 

grZivi qanobi ar aRemateba 2%, sigrZiT aranakleb 50 m. avtomobilebis 
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gaCerebisaTvis. am adgilebSi miwis vakisi unda gaganierdes raTa 

gaCerebuli avtomobilebi ar uSlidnen xels moZraobas. 

gansakuTrebiT rTul reliefis pirobebSi, mSeneblobis Rirebulebisa 

da moculobis Semcirebis mizniT, swor ubnebze daSvebulia zRvruli 

grZivi qanobebis gadideba 1,5–2%. grZivi qanobis gadidebis mizanSewoniloba 

dasabuTebul unda iyos teqnikur - ekonomikuri gaangariSebebiT. magram, 

aseTi ubnebi mkveTrad auareseben gzis satransporto _ saeqspluatacio 

Tvisebebs da mniSvnelovnad amcireben saavtomobilo gadazidvis efeqturobas. 

mTebSi gzebis grZel, cicabo daRmarTebze zogjer xdeba avariebi 

avtomobilebis muxruWebis uwesrigobis gamo. Tu reliefi iZleva saSualebas, 

rekomendebulia avariis sawinaaRmdego (samuxruWo) Sesasvlelebis mowyoba 

(nax. 4.20) saval nawilze moyrili dautkepnavi xreSiT. moZraobisadmi didi 

winaRobis mqone safarze moZraobisas avtomobili TandaTan amcirebs siCqares. 

aseTi samuxruWe Sesasvlelia mowyobili xaSuri-zestafonis sauReltexilo 

monakveTze md.Zirulas xeobaSi. saavario Sesasvlelebi aucilebelia 

grZeli daRmarTebis boloSic, romelTa sigrZe 3 km aRemateba, qanobi 6%, 

metia, xolo daRmarTi mTavrdeba mcire radiusis mrudiT.  

 

 
 
 
 
 
 
 
 
 
 

nax. 4.20. avariuli Sesasvlelis mowyobis sqema 
a – gegma; b – grZivi profili 

                  1 – avariuli Sesasvleli; 2 – xreSis nayari 

 

grZivi profilis daproeqtebis procesSi aucilebelia gadawydes 

wylis acilebis sakiTxi – angariSoben xidebis da milebis xvrets, niSnaven 

xelovnuri nagebobebis ganlagebis adgilebs, aproeqteben samTo da 

gzispira arxebs, maTi trasis dataniT horizontalebian gegmaze. samTo da 

sxva wyalsarini arxebis kveTs niSnaven gaangariSebebiT. gamorecxvis 

Tavidan asacileblad maTi fskeris daxrilobis sidide unda dainiSnos 
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arxis fskerisa da ferdobebis gamagrebis gaTvaliswinebiT, garda kldovani 

gruntebisa.  

 
4.8. gzebis ganivi profilebi mTebSi 

 

mTebSi miwis vakisis umetesi nawili agebulia ferdobebze (nax. 4.21), 

rodesac ganivi qanobi 1:5 metia Camocurebis winaaRmdeg yrilebis 

mdgradobisaTvis ferdobze akeTeben 1-dan 4 m siganis safexurebs, ganivi 

qanobiT  – 2 %, romelic mimarTulia ferdobis sawinaaRmdegod. 

mTebSi sagzao vakisis yvelaze ufro gavrcelebuli tipia naxevaryrili-

naxevarWrili. yrilebisa da Wrilebis ferdobebs eZlevaT daxriloba mTis 

qanebis simtkicis Sesabamisad. vinaidan, mTian adgilebSi SeuZlebelia 

marTva dakarguli avtomobilis gzidan uxifaTod gadasvla, samTo gzebze 

awyoben minimaluri daxrilobis ferdoebs, ramdenadac saSualebas iZlevian 

maTi Semadgeneli qanebi, gverdulebze ki ewyoba barierebi. 

amofrqveul qanebSi Wrilebs ufro cicabo ferdoebs aZleven Tu 

qanebi mxolod filisebr danawevrebulia da vertikaluri bzarebis qseli 

iSviaTia.  

danaleq qanebSi ferdobis dasaSvebi daxriloba umTavresad 

damokidebulia fenebis mimarTulebaze da dacemis kuTxeze. Tu fenas 

daxriloba gzis mimarTulebiT aqvs, Wrilebis ferdobs unda hqondeT 

fenebze naklebi daxriloba, im SemTxvevaSi, rodesac fenebi daxrilia gzis 

sawinaaRmdego mxares, an horizontaluradaa ganlagebuli ferdobebi 

SeiZleba dainiSnos TiTqmis vertikaluri. 

Wrilis siRrmis mixedviT qanebis saxeobisa da agebulebis 

cvlilebasTan dakavSirebiT, misi ferdoebis daxrilobas niSnaven cvlads 

(ix. nax. 4.20). ferdobebis daxrilobas Rebuloben 7.4 cxrilis Sesabamisad. 

Tu qanebi mtkicea da uzrunvelyofen didi daxrilobis ferdobis 

mdgradobas, magram ganicdian gamofitvas, maT ZirTan gzispira arxis ukan 

awyoben Taros, romelzedac grovdeba gamofitvis produqtebi. 

Wrilebis ferdoebisaTvis swori daxrilobis daniSvnisaTvis 

gansakuTrebuli mniSvneloba aqvs Ziebis dros miRebuli geologiuri 

gamokvlevebis Sedegebs da arsebul gzebze bunebriv gaSiSvlebebis da 

ferdobebis mdgomareobaze dakvirvebis monacemebs. 
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nax. 4.21. sagzao Wrilebis ganivi profilebi mTebSi 
            a – naxevarWril-naxevaryrili; b – gza Taroze sustad gamofitul qanebSi; g – Wrili mtkice 
            kldovan qanebSi; d – Wrili sust adviladgomqarvad qanebSi (samkuTxa kiuvetebiT da kiuvet 

rezervebiT); e – Wrili sxvadasxva simtkicis kldovani qanebis kveTisas; v – Wrili 
sxvadasxva simtkicis qanebis kveTisas.  

   1 – ganTvisebis zolis sazRvari; 2 – samTo arxi. siRrme angariSiT 0,6 m; 3 – banketi. simaRle 0,6 m; 
   4 – safexurebi nayari nawilis mdgradobisaTvis; 5 – ferdobebze mowyobili mcenareuli fena; 6 – gzispira 

Rari siRrmiT 0,3 m;  7 – ganieri kiuvet-tranSea 
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cxrili 4.4 

mTis qanebi  

ferdobebis daxriloba sxvadasxva jiSis 
mTis qanebSi   

monoliTuri 
Wrilebi  

daSlilebi 1 – 6 m. 
simaRlis yrilebSi  

Znelad gamoqarvadi kldovani, 

bzrebis gareSe  
1:0,2 1:1 – 1:3 

advilad gamoqarvadi, 

bzarebiani wylis ar Semwovi  
1:0,5 – 1:1,5 1:1,5 

igive wylis Semwovi  1:1 – 1:1,5 1:1,5 

msxvil monatexi, RorRovani  1:1,5 1:1,5 

  

kldovan qanebSi ferdobis daxrilobis daniSvnisas saWiroa, aseve 

samuSaoTa warmoebis meTodis gaTvaliswinebac. Wrilebis damuSavebisas 

didi simZlavris muxtebis afeTqebiT Rrma sanaRmo WebSi da wolxvrelebSi,  

monoliTuri mtkice klde afeTqebis centridan did manZilze imsWvaleba 

bzarebis xSiri qseliT. es xels uwyobs qanebis intensiur gamoqarvasa da 

CamoSlas. aseT SemTxvevaSi, monoliTur mtkice qanebSic ki ferdoebis 

daxrilobas niSnaven rogorc dabzarul qanebSi. ferdobebis daxrilobas 

aRar SevamcirebT Tu gamoviyenebT arabrizantul asafeTqebel nivTierebebs, 

romlebic ar aCenen kldeSi bzarebs Wrilis mimdebare masivSi. saWiroa 

gaTvaliswinebuli iqnas, rom bevri qani, mag. fiqalebi, argilitebi, 

alevroliTebi da Tixovani qviSaqvebi, romelTac mSral mdgomareobaSi 

sakmaod didi simtkice gaaCniaT, datenianebsas kargaven TavianT simtkices, 

rac iwvevs ferdobebis intensiur dangrevas. aseTi qanebi gansakuTrebiT 

xSirad gvxvdeba saqarTvelos teritoriaze. 

ferdoebebze, xSirad gamodian wyalgamtari Sreebi, romlebSic 

moZraoben gruntis wylebi, am SemTxvevaSi aucilebelia damWeri drenaJebis 

mowyoba. 

kldovan qanebSi akeTeben araRrma samkuTxa kveTis kiuvetebs Sida 

ferdis qanobiT 1:3. CamonaSal fxvier gruntebSi Wrilis ferdisa da 

kiuvetis gare warbas Soris awyoben bermas siganiT ara nakleb 0,5 m. xolo 

kiuvets eZleva trapeciisebri moxazuloba ferdobebiT 1:1 – 1:0,5. kiuvetis 

siRrmesa da fskeris siganes niSnaven hidravlikuri gaangariSebiT, magram 

ara nakleb 0,3 m.  

ferdoebze naxevaryrilsa-naxevarWrilSi gzis ganlageba Wrilisa da 

nayari nawilis gawonasworebuli moculobiT, Teoriulad samuSaoTa 
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minimalur moculobebs iZleva. magram yrilebSi miwis vakisis nawilis 

dazvinvis dros ikargeba bevri grunti, romelic gordeba Zirs cicabo 

ferdobebidan. ferdobebis damuSaveba safexurebad xSirad ver 

uzrunvelyofs yrilis sakmaod saimedo SekavSirebas bunebriv ferdobTan. 

miwis vakisis nayari nawilis saTanado gamkvriveba metad rTulia amitom 

dajdomis Sedegad sagzao samosSi zogjer warmoiqmneba grZivi bzarebi. 

ukanasknel wlebSi, gansakuTrebiT I–II kategoriis gzebze uars 

amboben ganiv profilebze naxevaryrilisa da naxevaris saxiT da miwis 

vakisis ganalageben erTi mxridan mTlianad gaxsnili WrilSi - fardobSi 

amoWril Taroze (nax. 4.21, b) „Taros“ tipis ganivi profili, adidebs miwis 

samuSaoebis moculobas, magram uzrunvelyofs miwis vakisis sul 

mdgradobas mTis myar ferdobze. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.22. yrilebis ganivi profilebi mdgrad ferdobebze, daxrilobiT meti 1:3 
             a – qveda banketis mowyobiT qvisagan (alternativaa gabioni); 

b – sayrdeni kedeli 
 

mTis cicabo kalTebze yrilis mowyobisas, miwis samuSaoebis moculoba 

mniSvnelovnad matulobs, vinaidan yrilis ferdo ganlagebulia kalTisadmi 

mcire kuTxiT. amitom 1:1,5 da ufro cicabo ferdobis dros ageben sayrden 
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kedlebs, xolo 1:3-dan 1:2 daxrilobisas _ ageben mSrali wyobis banketebs 

an gabionebs SevsebiT aragamofitvadi qanebis qvebisagan sisqiT aranakleb 

0,4 m. (nax. 4.22).  

sayrden kedlebs ageben qvebisagan, betonisagan da rkinabetonisagan. 

maT zomebs niSnaven gaangariSebiT, romlebic samSeneblo meqanikisa da 

gruntebis meqanikis kursebSia mocemuli. pirveli miaxloebiT mSrali qvis 

wyobis sayrdeni kedlebis sisqe SeiZleba ganisazRvros empiriuli 

formuliT:  

kedlebis sisqe Wrilis ferdobTan hB 125,01 , sadac h – Wrilis 

ferdos zeda warbas da sayrdeni kedlis zeda nawilis doneebs Soris 

sxvaobaa; 

kedlebis sisqe yrilebis ferdobebTan  hB 375,01 , sadac  h kedlis 

simaRlea. 

kedlis sigane zemodan Seadgens 0,8–1,0 m. sayrdeni kedlebis 

saZirkvlis CaRrmaveba unda iyos aranakleb 0, 25 m. kldovan qanebSi, 0,5 m. - 

madrenirebel arawyalnajer gruntebSi, xolo gayinvis siRrmis naxevari 

gadamettenianebel gruntebSi. kuTxovani profilis rkinabetonis sayrdeni 

kedlebi, cvladi sisqis vertikaluri kedliT da daxrili saZirkvlis 

filiT, metad moxerxebulia montaJis dros. maTi gamoyeneba gamoricxavs 

xeliT Sromas rac garduvalia qvis wyobiT kedlebis mSeneblobisas. 

1966 w. safrangeTSi inJ. a. vidalis mier SemoTavazebul iqna sayrdeni 

kedlebi armirebuli gruntisagan. isini warmatebiT iqna gamoyenebuli 

kanadis, aSS-s, germaniis da rigi sxva qveynebis saavtomobilo gzebze (nax. 

4.22).  

sayrden kedlebs awyoben profilirebuli liTonis zolebisagan an 

rkinabetonis elementebisagan. maT Soris sivrceSi gruntis Cayrisas 

awyobev wvril moTuTiebel foladis an diuraluminis  milebs sisqiT 3 mm, 

siganiT 60-120 mm da sigrZiT 25 m.   (nax. 4.23 da 4.24). aseTi kedlebis 

muSaobis vada ZiriTadad damokidebulia armaturis koroziisadmi 

medegobaze. amitomac maTi aSenebisaTvis iyeneben araorganul gruntebs 

(qviSas, xreSs), romlebic ar arian biologiurad aqtiurebi. 

CayrisaTvis iyeneben msxvilmarcvlovan, kargad mfiltrav masalebs, 

romlebSic wyali Jonavs Segubebis gareSe. safrangeTSi Tvlian, rom isini 
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ar unda Seicavdnen masis 15%-ze met 0-75 mm nakleb zomis nawilakebs, 

araumetes 25%-s 150 mm msxvil qvebs, xolo 350 mm-ze met zomis qvebs saerTod 

ar unda Seicavdes.  

 

 

 

 

 

 

 

 

 

nax. 4.23. sayrdeni kedlis konstruqcia armirebuli gruntisagan 
           1 – kedlis zedapiri metalis zolebisagan; 2 – gruntSi 
           Cawyobili sayrdeni kedlis damWeri metalis Reroebi; 3 – sayrdeni 
           kedlis Siga nayari grunti; 4 – gadafarvis mowyoba SeerTebaze 

 

 

 

 

 

 

 

 

 

 

nax. 4.24. saavtomobilo gzis ganivi profili ferdobze armirebuli  
gruntisagan mowyobili ori qveda sayrdeni kedliT  

           1 – ZiriTadi gza; 2 – damxmare gasasvleli sagzao-samSeneblo 
           manqanebisaTvis; 3 – armirebuli gruntis sayrdeni kedlebi 
 

qviSis da xreSis Canayaris xaxunis koeficientis mniSvneloba 

foladis armaturasTan Seadgens 0,45 – 0,50, amasTan gruntebis datenianeba 

adidebs zolebis winaRobas amoZrobisadmi. 

foladis milebis galvanizaciis saTanado xarisxis xarisxis 

SemTxvevaSi maTi muSaobis vada ara nakleb 50 wels aRwevs. 
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sazRvargareTis mowinave qveynebSi cnobilia armirebuli gruntis 

2500-mde konstruqcia. maTi upiratesobaa: ekonomiuroba, agebis siswrafe; 

arakvalificiuri muSebis gamoyenebis SesaZlebloba. aseTi kedlebi uZleben 

mniSvnelovan datvirTvebs maT Soris gamowveuls mewyerebisa da seismuri 

movlenebisagan, advilad ewerebian garemos rTul formebSi, amitomac maTi 

gamoyeneba mizanSewonilia rTuli daserili reliefisa da mTagorian 

pirobebSi. nax. 4.25 Tumca saqarTvelos sagzao mSeneblobis praqtikaSi maTi 

farTod gamoyeneba jer ar dawyebula CvenSi tradiciuli betonis sayrdeni 

kedlebisaTvis inertuli masalisa da cementis siiafis gamo metalTan 

SedarebiT. 

armirebuli gruntis sayrdeni kedlebis gaangariSebisas varaudoben, 

rom gruntis gverdiTi wnevis aTviseba xdeba gruntze zolebis xaxunis 

winaRobiT. zolebis raodenoba, sigrZe da kveTi sakmarisi unda iyos 

imisaTvis, rom maTi winaRoba gaglejisadmi da gruntidan amoZrobisadmi 

aWarbebdes gruntis gverdiT wnevas garda amisa, gruntis armirebul nawils 

amowmeben Zvraze da gadayiravebaze, ganixilaven ra mas, rogorc gravitaciuli 

tipis Cveulebriv sayrden kedels. gamocdilebis mixedviT, milebis sigrZes 

Rebuloben konstruqciulad ara nakleb 0,8 kedlis simaRlisa. 

mergelisa da fiqaliani qanebisagan agebuli, Wrilebisa da cicabo 

mTis kalTebis ferdoebi, mdgradi arian Camomewyrebis mimarT, magram 

nax. 4.25. armirebuli gruntis  
gamoyenebis racionaluri sqemebi 

a – ximinjovani rostverkis mqone  
sayrdeni kedlis Secvla armogruntiT; 
b – igive yrilis mewyerian ferdobze 
ganlagebisas; g – igive rkinabetonis 
konsoluri kedlis magier 
1 – gza; 2 sayrdeni kedeli; 3 – safuZ-
veli sust gruntebSi; 4 – armogrunti; 
5 – armogruntis mopirkeTeba; 6 – 
kldovani gruntebi; 7 – ukuCayris  

grunti 

a) b) 

g) 
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advilad ganicdian gamoqarvas, dangrevasa da Camoyras. maT dasacavad 

awyoben damcav, anu Semmos kedlebs. isini ar ganicdian gare datvirTvas, ar 

iWeren ferdobs, rogorc sayrdeni kedlebi, aramed, mxolod faraven mas da 

icaven mas bunebrivi faqtorebis zemoqmedebisagan. amitom Semmos kedlebs 

aqvs gacilebiT naklebi sisqe, vidre sayrden kedlebs maTi ganivi 

moxazuloba damokidebulia dasacavi ferdis moxazulobebze (nax. 4.25). 

yvelaze ufro mizanSewonilia Sesabamisi kedlebis ukana zedapiri gakeTdes 

swori, raTa kedlebs hqondeT damoukidebeli dajdomis SesaZlebloba. maT 

ukan saWiroa sadrenaJo SuaSris mowyoba  Segubebuli wylis gamosaSvebiT, 

raTa  gayinvis dros aviciloT kedlis dangreva. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.26. Semmosi kedlebis saxeobani 
a da b – drenaJis mowyobiT; g – kldovan qanze dasmiT 

             1 – Semmosi kedeli; 2 – wylis gamosasvleli xvreli; 
             3 – sadrenaJo minayari; 4 – wyalgaumtari fena 

 

mSral ferdobebze kedlebis mowyoba SeiZleba safexurebis amoSenebiT 

kldis qanSi. zogierT SemTxvevaSi, roca dabzarva vrceldeba mcire 

siRrmeze karg Sedegebs iZleva ferdoebis daqanebis Semcireba. 

Semmosi kedlebis mowyobisaTvis SeiZleba asawyobi betonis elementebis 

gamoyeneba. bevr SemTxvevaSi sakmarisia dabzaruli kldis ferdobTa 

zedapiris torkretireba bzarebSi kargad SeRwevadi cementis xsnarebis 

gamoyenebiT. 

monoliTur kldovan gruntebSi cicabo ferdobze Wrilebis 

mowyobisas, SeiZleba datovebul iqnas gzaze Cakidebuli kldis Sverilebi: 

aseT ganiv profils ewodeba naxevargvirabi. saqarTveloSi isini gvxvdeba 

saqarTvelos samxedro gzaze, bzifis xeobaSi da sxva adgilebSi. 

II 

a) b) 
g) 
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3 

4 

2 



 122

mTis cicabo ferdobebze, sadac saWiroa sayrdeni kedlebis 

mniSvnelovani simaRle, samuSaos moculobis Semcirebis mizniT awyoben 

estakadebs da naxevarxidebs (nax. 4.27), kldovan ferdobebze ewyoba aivnebi _ 

konsoluri konstruqciebi, Camagrebuli kldeebSi, romlebzedac nawilobriv 

aris ganlagebuli miwis vakisi (nax. 4.28). aivnebis sayrdenebis Camagreba 

cicabo kldis kedlebze rTulia, amitom konsolebis dasaWerad cdiloben 

vertikaluri sayrdenebis an ganbrjenebis mowyobas. aseTi kedlis 

SesaniSnavi magaliTia saqarTveloSi rionis xeobaSi cagerTan misasvlel 

gzaze aSenebuli monoliTuri betonis sayrdenebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.27. naxevarxidebis sqemebi 
              a – estakadebis mowyoba ferdobze maRali yrilis magier;  
              b – naxevarxidi; g – naxevarxidi yriliT. 
   1 – saZirkveli; 2 – sayrdeni; 3 – mzidi konstruqcia; 
   4 – naburRi ximinji; 5 – grZivi rigeli; 
   6 – sayrdeni kedeli; 7 – wyalsadinari. 

  

zemo ferdobebidan gzisken Camonadeni wylis aridebisaTvis awyoben 

samTo arxebs, romlebic ganlagebuli arian zeda mxridan ara nakleb 6 m. 

daSorebiT Wrilis warbasgan. 
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nax. 4.28. aivanTa konstruqciebi 
                   a – aivani kldeSi Caxmuli konsoluri koWebiT; 
                   b – aivani rkinabetonis sayrdenebiT 
          1 – mzidi konsoli; 2 – saankero bloki; 3 – saankero Reroebi  

          2b  sm. Cabetonebuli burRilebSi; 4 – betonis Semasworebeli 
          fena; 5 – sadebi; 6 – grZivi koWebi; 7 – trotuaris fila; 
          8 – trotuaris filis sayrdeni grZivi koWebi; 9 – winaswar 
          gamzadebuli elementi; 10 – adgilze Casxmuli betoni;  
          11 – saizolacio fena; 12 – sagzao samosi; 13 – gardamavali  
          fila; 14 – sadrenaJo natari; 15 – klde; 16 – gruntis zeda  
          fena; 17 – sayrdeni monoliTuri rkinabetonisagan   

  

4.9. gzis gayvana qvaTacvenisa da Svavebis ubnebSi 
 

mTis mdinareTa xeobaSi gzebis trasirebis dros zogjer gvixdeba 

Svaviani ubnebis gadakveTa. Svavebia _ cicabo ferdobebze gamofituli mTis 

qanebis daSlis Sedegad miRebuli wvril da namsxvrevi produqtebis 
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danaleqebi. CamonaSali grovdeba ferdobebis ZirSi konusebis an 

zvinulebis saxiT, romlebic Sedgeba bunebrivi RorRisagan gruntis 

nawilakebis umniSvnelo minareviT zeda nawilSi. nawilakebis simsxosa da 

maTi petrografiuli Semadgenlobis mixedviT, CamonaSlebs aqvs daxriloba 

40-45, romelic Seesabameba CamonaSlis masalis bunebrivi daxris kuTxes 

wyalnajer mdgomareobaSi. qveda nawilSi (CamonaSalis Sleifi) CamonaSali 

ufro damrecia. masalis Camosvlis intensivobis mixedviT ganasxvaveben 3 

tipis CamonaSlebs: moqmedi CamonaSali, romlis zrda grZeldeba, milevadi 

da mileuli. 

mileuli CamonaSali ifareba balaxiT, buCqnarebiT da xeebiT. 

mileuli CamonaSalic ki aramdgradi wonasworobis mdgomareobaSia, 

CamonaSalis qveda nawilis CamoWram WriliT, seismurma biZgebma, CamonaSaliT 

gamowveulma gadatvirTvam SeiZleba kvlav gamoiwvios CamonaSalis 

aqtivizacia da aamoqmedos is. 

momqmedi da milevadi CamonaSalisagan Seqmnili konusebis TvalsaCino 

magaliTebi gvxvdeba aragvis xeobaSi saqarTvelos samxedro gzis gaswvriv. 

gansakuTrebiT aqtiuria CamonaSali konusebi aragvis marjvena napirze. 

cnobili geografis p. puSkinis mier SemoTavazebulia CamonaSalis 

daxasiaTeba maTi Zvradobis xarisxis mixedviT, Zvradobis koeficientebiT 




K , 

sadac  _ CamonaSalis zedapiris daxrilobis kuTxea; 

  _ bunebrivi daxris kuTxe CamonaSalis masalisaTvis. 

     Zvradobis done      moZravi    naklebad moZravi          SedarebiT uZravi   

     Zvradobis koef.      0,7–1          0,5–0,7                             0,5 

gzebis trasirebis dros saWiroa moZravi CamonaSalebis Semovla; Tu 

es SeuZlebelia, saWiroa RonisZiebaTa gaTvaliswineba miwis vakisis 

mdgradobis uzrunvelsayofad. Tu CamonaSalebis Zvradobis koeficientebi 

0,5 naklebia, maTi gamoyeneba SeiZleba miwis vakisis ganlagebisaTvis 

yrilebSi damatebiT nagebobebis gareSe. 

mdinareebSi Camavali CamonaSalebis Sleifebi, romlebic Sedgeba 

msxvilmonatexi kargi filtraciis mqone masalisagan, SeiZleba gziT 

gadaikveTos. gansakuTrebiT Tu CamonaSali gamagrda da mis zedapirze 

warmoiqmna niadagovani Sre, romelic mcenareebiT daifara. gzas 
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aproeqteben Cveulebrivi meTodiT, masze yrilebSi ganlagebiT. moqmedi 

CamonaSalis SemTxvevaSi, rodesac moxdeba danaleqebis dagroveba, gzis win 

amohyavT damWeri kedeli CamoSlili natexebis SekavebisaTvis da 

SegrovebisaTvis. kedlebi amohyavT 1,5–2 m. simaRlisa, mSrali wyobiT, 0,8–1m. 

siganiT, aranakleb 0,5 m. siRrmeze. 

CamonaSali masalis mcire Camosvlis dros, kedels periodulad 

amaRleben da CamonaSalis masivze ageben damatebiT kedlebs (nax. 4.29). 

aqtiuri, mZlavri CamonaSalebis SemTxvevaSi romelTv Sleifi 

wyalsadinarebis napirebs aRwevs, xSirad mizanSewonilia trasis gadatana 

xeobis sxva kalTaze, rac xSirad saiWroebs 2 xidis agebas, CamonaSalebis 

mZlavri Sleifebis SemTxvevaSi SeiZleba gvirabebiT gasvla. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.29. CamonaSalisagan gzis sayrdeni kedlebiT 
dacvis sqema. cifrebi gviCveneben kedlebis 

agebis Tanmimdevrobas. 

  
CamonaSalis masala warmatebiT SeiZleba gamoyenebul iqnas yrilebis 

asagebad. Tu maTi simtkice sakmaoa SeiZleba maTi gamoyeneba, gzis samosis 

mosawyobad da betonis dasamzadeblad. 

zogjer dagrovili CamonaSalis masalis mcire moculobis dros, 

zeda sayrdeni kedlebis amoyvanis magivrad, mizanSewonilia CamonaSalis 

aReba da misi masalis gamoyeneba yrilebis mosawyobad. 

samTo gzebis bevr ubanze xdeba Camozvaveba anu mTis cicabo 

ferdobebidan mTis qanebis monatexebis uecrad Camongreva. Camozvavebis 

mizezia ferdobebis Zlieri daxriloba, romelzec ver Cerdeba monatexi 

qanebi, romlebmac dakarges kavSiri mTavar masivTan. Camozvavebas xels 

uwyobs mTis qanebis daSla gamofitvis procesebis Sedegad, daxrili 

4 

3 

5 

1 
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fenebis SeWra miwis vakisis mowyobisas, mTis qanebis dabzarva, gamowveuli 

bunebrivi teqtonikuri rRvevebiT, mSeneblobisas mZlavri afeTqebebiT, 

wylis gafarToebiT mTis qanebis napralebSi misi gayinvisas, seismuri 

biZgebiT da sxva. 

gzis kvleva _ Ziebis dros mizanSewonilia Camozvavebis ubnebis 

Semovla. Tu es SeuZleblia, saWiro xdeba gzis eqspluataciis procesSi 

ubnebze ganuwyveteli kontrolis warmoeba. specialuri brigada 

regularulad unda aTvalierebdes ferdoebs, Tu saWiro moZraobas 

aCereben da moryeul qvebs Zirs yrian. 

ubnebze, sadac Camozvaveba da qvaTacvenaa mosalodneli, gzebis 

wvrili qvebis vardnisagan dasacavad ferdobebze ayeneben liTonis damWer 

Semkavebel cxaura farebs an ferdobze Camoafareben msxvili mavTulis 

bades (ujredis zoma 66 sm, mavTulis diametri 3 mm).  

msxvili qvebis vardnisagan dacvis mizniT gzasTan axlos awyoben 

damWer Txrilebs zvinulebiT an damWer kedlebs (nax. 4.30) maT zomebs 

niSnaven qarTveli mecnieris prof. n. roiniSvilis mier SemoTavazebuli 

meTodis mixedviT. es meTodi damyarebulia, texili ganivi profilis 

ferdobze dagorebuli qvis moZraobis traeqtoriis gaangariSebaze. am 

dros iTvaliswineben winaaRmdegobas, romelsac ganicdis qva moZraobisas 

da dartymis dros energiis dakargvas. damWer kedlebs angariSoben qvis 

dartymaze. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax. 4.30. damWeri Txrilebi zvinulebiT da damWeri kedlebi. 
a – damWeri kedeli gzis warbasTan; b – damWeri Txrili 

zvinuliT miwis vakisis farglebSi.  
 

intensiuri moZraobis gzebze, qvacvenis ubnebze, zogierT SemTxvevaSi 

saWiro xdeba damcavi galereebis ageba (nax. 4.31). nax. 4.29 naCvenebia damcavi 

a) 

b) 

b 
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galereis ganivi kveTi, romelic Sveicariis saavtomobilo magistralzea 

agebuli. aseTi galereebi xSiria saqarTveloSic. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.31. qvacvenisagan damcavi galerea  
a – saerTo xedi; b – avtomagistralis ganivi Wrili 

          1 – damWeri Txrili; 2 – Tixnari grunti; 3 – qviSaxreSis narevi; 
          4 – sadrenaJo fena; 5 – anakrebi rkinabetonis galerea; 6 – qveda 
          sayrdeni kedeli; 7 – betonis grZivi koWis samagri ankeri; 

8 – metalis dgari. 
 

4.10. Rvarcofis nariyebis gadakveTa 
 

Camongreuli fxvieri da mcirebmuli mTis qanebis didi masebi 

Cveulebriv grovdeba cicabo ferdobebze da xeobebis Zirze (fskerze). 
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intensiuri wvimebisas saTaveebTan axlos ganlagebuli wyalsacavebis avsebis 

an maTi jebirebis dazianebis SemTxvevaSi warmoiqmneba talaxis an 

talaxqviani droebiTi nakadebi, e.w. Rvarcofi anu seli. Rvarcofis (seluri) 

nakadi wylis gruntis da qvebis narevia simkvriviT 1,2–1,8 t/m3, romelic 

Camoedineba mSral xevebSi da mTis mdinareebis kalapotebSi 5–8 m/wm 

siCqariT Tavsxma wvimebis Sedegad. mag. aSS q. los-anjeless periodulad 

emuqreba Zlieri Rvarcofuli nakadi gamowveuli xangrZlivi intensiuri 

wvimiT. iq 1934 w-s ori dReRamis ganmavlobaSi uwyvetma wvimam gadaaWarba 

naleqebis wliur normas da gamoiwvia katastrofuli Rvarcofi. 6 m 

simaRlis talRebma qalaqis teritoriaze datova 12 mln m3 nariyi, mTlianad 

daangria satransporto da kavSirgabmulobis komunikaciebi, Senobebi. 

1967 w-s saqarTveloSi darialis xeobaSi ivnis-ivlisi gansakuTrebiT 

wvimiani iyo. 5 agvistos RamiT mZlavrma Rvarcofma aavso Tergis kalapoti, 

daangria napirsamagri nagebobebi, miwis vakisi da xelovnuri nagebobebi 

saqarTvelos samxedro gzaze. Tergze xarji gaizarda 30-jer da miaRwia 

1500 m3/wm. Camotanili myari natanis masam Seadgina ramdenime mln m3, sadac 

CarTuli iyo 2,5–3 m diametris lodebi.  

Rvarcofuli nakadebi gansakuTrebiT saSiSroebas uqmnian dasaxlebul 

punqtebsa da sagzao xelovnur nagebobebs aRmosavleT saqarTveloSi, sadac 

bevria mSrali xevi, romelTa kalapotSi wyali moedineba mxolod 

intensiuri wvimebis Semdeg da xSir SemTxvevaSi nakads Rvarcofuli 

xasiaTi aqvs. am mxriv cnobilia sagarejos, Telavisa da yvarlis raionis 

mSrali xevebi. 2010 wlis gazafxulze intensiuri wvimebis Sedegad aivso 

Wermis xevis saTaveSi arsebuli wyalsacavi Seiqmna jebiris dangrevis 

safrTxe rasac SeeZlo mZlavri Rvarcofuli nakadis warmoqmna. amasTan 

dakavSirebiT saWiro gaxda sofel veliscixis mcxovrebTa didi nawilis 

gayvana saxifaTo zonidan. 

bevr SemTxvevaSi qalaqebisa da dasaxlebuli punqtebis Rvarcofisagan 

dacva warmoadgens Zalian rTul problemas. am sakiTxis gadawyvetisaTvis 

saWiro xdeba rTuli nagebobebis ageba, rogorc mag. 115 m simaRlis kaSxali 

alma-aTaSi. md. duruji mravali welia safrTxes uqmnis yvarels. durujs 

yovelwliurad gamoaqvs Tixovani fiqalebis naSali didZali masala da 

leqavs alaznis velze. yvarlis efeqturi dacva Rvarcofuli nakadisagan 

jer ar aris uzrunvelyofili. 
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Rvarcofebis savaraudo Sefaseba SegviZlia mis mier auzis 1 km2 

farTobidan wliurad gamotanili danaleqebis raodenobiT. Zalian Zlierad 

erozirebuli auzi katastrofuli RvarcofiT _ 3800 m3/km2, Zlier 

erozirebuli auzi, intensiuri RvarcofiT _ 1800–2000 m3/km2, saSualod 

erozirebuli auzi, SedarebiT mcire RvarcofiT _ 900–1200 m3/km2.  

gzebis daproeqtebis dros, rogorc wesi xSirad vxvdeba SedarebiT 

mcire Rvarcofis nakadebi, warmoiqmnili SedarebiT mokle cicabo 

ferdobebisa da mniSvnelovani qanobebis mqone xeobebis saTaveebTan. 

nakadebi erTvian im mdinares, romlis gaswvrivac ageben gzas. mravali 

aseTi xevi erTvis mdinare aragvs sof. mleTidan ananuramde.  

talaxqviani nakadis mqone xevidan mdinaris xeobaSi misi gamosvlisas 

xevis grZivi qanobi mcirdeba warmoiqmneba TandaTan mzardi nariyis 

konusebi. wylis Semcvelobis mixedviT Rvarcofis nariyi moZraobs an 

rogorc erTgvarovani blanti masa (talaxiani an talaxqviani nakadi), an 

rogorc wyalqviani turbulenturi nakadi. misi Camotanili myari natani 

xSirad nakadis moculobis 20–40%-s aRwevs. 

Rvarcofis nariySi qvebis nawili gadaadgildeba Setivtivebul 

mdgomareobaSi, ufro msxvili qvebi moZraoben, xevis fskerze gorviT. 

calkeuli qvebis moZraoba ferxdeba kldis SverilebiT gamowveuli 

uswormasworobis gamo. amis Sedegad warmoiqmneba droebiTi xergilebi, 

magram Rvarcofis masis nakadi zemodan arRvevs sagubars da Rvarcofi, 

ufro meti siCqariT midis qvemoT. 

Rvarcofis nakadebze calkeul mecnierTa dakvirvebebi gviCvenebs, rom 

watacebuli nawilakebis xazovani zomebi nakadSi siCqaris kvadratis 

proporciulia, xolo gadamtani nawilakebis masa siCqaris meeqvse xarisxis 

proporciulia. amitom mTis mdinareebs da Rvarcofis nakadebs gadaaqvT 

mniSvnelovani sididis qvebi. 

Rvarcofis nakadis siCqare SeiZleba ganisazRvros formuliT  

3132 ikHV   m/wm 

sadac H – saSualo siRrmea, m; i – xevis qanobi, K – Rvarcofis nakadSi 

nariyis saSualo diametris D  sidideze damokidebuli koeficienti: 

D, m   19     0,17     0,15     0,13     0,12     0,10  

k      10      20      50      100     200      500  
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miaxloebiT SeiZleba CaiTvalos, rom Rvarcofis nakadis maqsimaluri 

siCqarea DV )55,3(   (m/wm).  

Rvarcofis nakadis gavlis horizontisa da misi siCqaris dadgeniT 

SeiZleba Rvarcofis xarjis gansazRvra. Rvarcofis nariyis maqsimaluri 

xarjisa da nariyis moculobis gansazRvrisaTvis sagzao xelovnur 

nagebobaTa hidravliur gaangariSebis specialisti, cnobilia rusi mecnieri 

prof. e. boldakovi gvTavazobs Semdeg gamartivebul formulebs: 

kFhKQ nm  )(    FhKW  

sadac Q – xarji, m3/wm; 

       W – Camonadenis moculoba, aTasi m3. 

K Camonadenis fenis gadidebis koeficienti qvebisa da gruntebis 

CarTvis xarjze talaxqviani nakadebisaTvis K=1,7 wyalqviani nakadebisaTvis 

K= 1,2. h – Camonadenis fenaa;  _ xevis grZiv qanobze damokidebuli 

morfologiuri koeficienti; F – wyalsakrebis farTobi; K – xevis 

xorklianobis koeficienti. k-s mniSvneloba talaxqviani nakadebisaTvis 

miRebulia 10-is tolad, wyalqviani nakadebisaTvis 5; n da m xarisxis 

maCveneblebia;  _ naleqebis uTanabrobis koeficienti. 

Rvarcofis nakadebis gadakveTa yvelaze ufro mizanSewonilia 

tranzituli kalapotis sazRvrebSi, sadac aris mdgradi kldovani napirebi 

da nakadis kalapoti, rogorc wesi, mudam fiqsirebulia. wyalsadinarebs 

gadadian xidis erTi maliT, malis Ziris amaRlebiT ara nakleb 1 m. maRali 

wylis horizontze, magram am SemTxvevaSi xidTan Sesasvlelebis trasireba 

normativebis dacviT sakmaod Znelia. Tu xeoba, romelSic Rvarcofis 

nakadi Caedineba, farToa, xolo nariyis konussa da wyalsadinars Soris 

aris Tavisufali zoli, SeiZleba gzis gayvana wyalsadinaris gaswvriv, Tu 

mdinare wyalmovardnis dros ar tboravs xeobas. amitom aragvis xeobaSi 

(mleTa-ananuris monakveTi) nariyis konusma arsebuli xidebis xvreti 

imdenad Seamcira, rom maT dakarges nakadis gatarebis unari da 

aucilebeli gaxda trasis gadatana konusidan moSorebiT mdinaris 

kalapotis uSualo siaxloveSi.  

Rvarcofis nakadis nariyis konusis gziT gadakveTis gardauvalobis 

SemTxvevaSi trasa gayvanil unda iyos mis qveda nawilSi, msxvili qvebis 

dariyvis zonis gareT moxetiale kalapotebis xidebiT gadafarviT. xidebi 
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saWira aigos svetisebri tipis TiTo sayrdeniT, romelTa muSaobis pirobebi 

ar icvleba kalapotis mimarTulebis Secvlisas da romlebic ar zRudaven 

Rvarcofis nakads. 

kalapotebis aramdgradobis gamo xidebis xvretebi saWiroa 

mniSvnelovnad gadiddes hidravliuri gaangariSebiT miRebul zomebTan 

SedarebiT. mcire xidebi da milebi swrafad iWedeba, ris Sedegad 

Rvarcofis nakadi zemodan gadaedineba yrils. 

miwis vakisis orive mxidan aucilebelia mtkice gamagreba raTa ar 

wairecxos vakisi. Tu gzas ageben Rvarcofis gamonatanis daleqvis zonaSi an 

nariyis konusebsa da mdinares Soris zeda mxridan zogjer ageben nariyis, 

Semakavebel jebirebs, romlebic aneleben Rvarcofis nakads da iwveven 

nariyis daleqvas (nax. 4.32). jebirebi SeiZleba iyos uwyveti an wyvetili. 

 
 
 
 
 
 
 
 
 

nax. 4.32. natanis damWeri jebirebi 
a – uwyveti, b – wyvetili; 

1 – natanis konusis sazRvari 

 

Tu kalapotis sigane, romelzedac Rvarcofi moedineba, aRemateba 100m 

rekomendebulia uwyveti jebirebi. jebiris saWiro sigrZe damokidebulia 

kalapotis siganeze da daleqili nariyebis zomaze. jebiris sigrZe 

SeiZleba ganisazRvros formuliT 

BL  ,                                 (4.7) 

sadac  jebiriT kalapotis SezRudvis koeficientia, B – kalapotis siganea, m.  

Rvarcofuli nakadis sigane misi zedapiris doneze SegviZlia 

viangariSoT formuliT 

23,04,01,7  iWQB 0,067
p , m 

sadac Q – nakadis saangariSo xarjia, m3/wm; 

 Wp – Rvarcofis masis denadobis koeficienti nakadis pikis dros; 

 i – nakadis qanobi im adgilas sadac viTvliT siganes, %. 

L
 

1 

L3L 

a) b) 

B
 B

 

L3L 
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SezRudvis koeficienti  iniSneba nariyis K dakavebis procentis da 

nariyi qvebis SefardebiTi sididis 
B

DsaS  mixedviT  

     nariyis Sekavebis procenti K    100           75           50  

     SezRudvis koeficienti       0,55–0,65     0,40–0,45      0,30–0,35  

didi mniSvnelobani miekuTvneba im SemTxvevas, rodesac 
B

DsaS >0,01. 

jebiris ganlageba mizanSewonilia gzidan aranakleb misi sammagi sigrZis 

daSorebiT. wyvetili jebirebi gamoiyeneba, rodesac kalapotis sigane ar 

aRemateba 100 m. maT saerTo siganes gansazRvraven formuliT (4.7), xolo 

Riobebis sidideebs angariSoben wylis xarjis gatarebaze mocemuli 

ganmeorebadobiT. ganiv profilSi jebirs aZleven trapeciisebr kveTs 0,5–2,0 m. 

siganiT zemodan, Rvarcofis nakadis intensiurobisa da gadasatani masalis 

sididis mixedviT. 

dabali kategoriis gzebiT Rvarcofis wyalsadinarebis gadakveTisas. 

moZraobis mcire intensiurobis dros SeiZleba daSvebul iqnas Rvarcofis 

nakadis gatareba savali nawilis doneze ganlagebuli RariT. 

didi intensiurobiT moZraobis gzebze mcire Rvarcofis gadakveTisas, 

Tu misi xarji ar aRemateba 20 m3/wm da qvebis sididea ara umetes 0,3–0,4 m3, 

xevi ki miemarTeba gzisken didi qanobis mqone kalapotiT aproeqteben 

Rvarcofis CasaSveb mowyobilobas (seledukebs), romlebic gaatareben 

Rvarcofis nakads gzis zemodan nax. 4.33 gamoxatulia RvarcobsaSvebi 

aragvis xeobaSi saqarTvelos samxedro gzaze. Cveulebriv Rarcofis 

mowyobilobisas Raris sigane 4–5 m. gverdiT kedlebis simaRle 3–4 m.  

nax 4.34, b. naCvenebia q. borjomSi „cofian Releze“ RvarcofsaSvebis 

kompleqsis saproeqto gadawyveta. kompleqsi Sedgeba samTo nagebobebis, 

arxis, TaRis, malisa da mdinaris gaswvriv agebuli sayrdeni kedlisagan, 

saTave nageboba Sedgeba Txrilisa da mimarTveli kedlebisagan. man unda 

Sekribos Rvarcofis nakadi da Seiyvanos arxSi. arxi Sedgeba sayrdeni 

kedlebisa da fuZis filisagan, romlebic qmnian didqanobian (13%)  

mcirexorklian xelovnur kalapots. arxi gadadis qvis TaRze da eSveba md. 

mtkvarSi. TaRis mali 10 m SerCeulia mis qveS gamavali gzis gabaritis 

dacvis pirobidan Rvarcofis mier Camoyvanili naSali qani miaqvs mtkvars. 

wyaldidobisas mtkvris gaswvriv agebuli sayrdeni kedeli icavs nagebobas 

gamorecxvisagan. 
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nax. 4.33. seledukis konstruqcia 

a – saerTo sqema da Wrili; b – bolo nawilis gegma 

 

RvarcofsaSvebis anu seledukebis eqspluataciis gamocdileba 

gviCvenebs, rom isini efeqturia mxolod rigi moTxovnebis dacvis 

SemTxvevaSi: xevis fskerTan saguldagulo Sexameba xevis grZivi qanobis 

Seumcireblad; jebirebi, romlebic mdored, nakadis mkveTri Seviwroebis 

gareSe, mimarTaven Rvarcofis nakads xidisken. mimmarTveli kedlebi mkveTri 

gadaRunvebis gareSe nakadis RerZTa ara umetes 10–15  kuTxis warmoqmniT. 

adgilobriv mmarTvelobasTan SeTanxmebiT mizanSewonilia 

gaTvaliswinebul iyos Rvarcofis nakadebisagan teritoriisa da gzis 

dacvis kompleqsuri RonisZiebani. ferdobebis eroziis SeCerebis mizniT 

akrZalulia xeebis usistemo Cexva; buCqnarebis ganadgureba, saZovrebis 

gadatvirTva pirutyviT. saWiroa agreTve niadagis Sesaferisi agrodamuSaveba, 

saTanado kulturebis SerCeviT. 

didi mniSvneloba aqvs winaswar RonisZiebebs: myinvaruli warmoSobis 

tbebidan wylis profilaqtikuri gadmoSveba; dagrovili myari natanis 

gatana auzis teritoriidan; myinvarebisa da mTis kalTebis zedapirebze 

TviTmfrinavidan muqi feris mtvris Sefrqveva maTi dnobis procesis 

gaZlierebisaTvis da a.S.  

ferdobebis gamagrebisaTvis da maTi Camorecxvis SeCerebisaTvis rgaven 

xeebsa da buCqnars, ateraseben ferdobebs, awyoben wyalsakreb da wyalsarin 

arxebs.  Rvarcofis  nakadis  energiis  SemcirebisaTvis kalapotSi awyoben 

specialuri sagubarebis sistemas baraJebs 2–5 m simaRlis masiuri, qvis an 

betonis kedlebis saxiT. qarTveli inJinris i. xerxeuliZis mier Seqmnili 
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baraJebis cxaura konstruqcia, romelic aiwyoba rkinabetonis elementebisagan 

igi atarebs wyals da masSi Setivtivebul mcire nawilakebs. akavebs  

msxvil qvebs. aseTi baraJi aigo md. durujze q. yvarlis dasacavad.  

 

 

 

 

 

 

 

 

 

 

 

nax. 4.34. RvarcofsaSvebi borjomSi `cofian Releze~ 

 
sagubarebs ganalageben xevis kalapotis gaswvriv ise, rom fskeris 

qanobi, romelic akavSirebs zeda sagubaris Zirs qveda sagubaris zeda 

nawilTan, ar unda aRematebodes 6–8%. niaRvrisa da mdinaris wylebis 

gaSvebisaTvis sagubarebis qveda nawilSi toveben xvrets.  

 
4.11. gzebiT mewyeriani ubnebis gadakveTa 

 

mTis kalTebze gatarebuli gzebis dangrevis xSir mizezs 

warmoadgens mewyerebi. mewyerebi gavrcelebulia mraval qveyanaSi: ruseTSi, 

volgispireTSi, ukrainaSi, yirimis samxreT sanapiroze, moldaveTSi, 

kavkasiis rivieraze soWi-adleris monakveTze, Savi zRvis sanapiros 

magistralis gaswvriv. gansakuTrebiT bevria mewyerebi iaponiaSi, romelsac 

aqvs mTagoriani reliefi da amave dros klimati xasiaTdeba intensiuri da 

uxvi naleqebiT. saqarTveloSi mravalia mewyersaSiSi teritoriebi. maT 

Soris gamoirCeva aWaris mTianeTi, raWa, kaxeTis calkeuli nawilebi 

mtvrovani da liosisebuli TixebiT.  

didi mewyerebi ikaveben mniSvnelovan farTobs, azianeben erovnuli 

ekonomikis bevri dargis interesebs. maTTan brZolas warmoebs specialuri 

RonisZiebebiT, Sesabamisi proeqtebiT. sagzao organizaciebs Cveulebriv 
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saqme aqvs mcire mewyerebTan, gzispira zolis sazRvrebSi, romelTa 

gamagreba naklebad rTulia. zogierT SemTxvevaSi gzebis daproeqtebisas 

saWiro xdeba mniSvnelovani sididis mewyerebis ganeitraleba. „Tbilavto-

gzaproeqtis“ mier 1976–80 ww Sesrulda Savi zRvispira avtomagistralis 

proeqti soWi-adleris monakveTze. proeqtis avtoris, cnobili qarTveli 

inJinris saxelmwifo premiis laureatis a. gorozias xelmZRvanelobiT 

Seiqmna unikaluri mewyersawinaamdego nagebobebi, romelTac uzrunvelyves 

ara marto magistralis Seuferxebeli eqspluatacia aramed mimdebare 

rTuli sakurorto infrastruqturis usafrTxoebac. yvela SemTxvevaSi 

mewyerebTan warmatebiT brZola SesaZlebelia oRond aucilebelia maTi 

warmoSobis yvela mizezis detaluri Seswavla da ferdobebis gamagrebis 

swori RonisZiebis SerCeva. 

mewyeris warmoSobis mTavari mizezia ferdobis daxrilobis 

Seusabamoba gruntis bunebrivi daxrilobis kuTxesTan da misi Semadgeneli 

qanebis araxelsayreli ganlageba. mewyeruli procesis aqtivizacia xdeba 

agreTve zedapiruli an gruntis wylebis intensiuri zemoqmedebis Sedegad, 

romlebic amcireben gruntis winaRobas Zvrisadmi da adideben misi mcocavi 

masis wonas. 

gzis gayvanam SeiZleba gamoiwvios mewyeris aqtivizacia Wrilebis 

mowyobisa da karierebis damuSavebisas ferdobebis SeWris Sedegad. mewyeris 

mizezi SeiZleba iyos agreTve ferdobebis damatebiTi datvirTva yrilis 

woniT da mewyeris gruntis gadamettenianeba sagzao wyalsarinis sistemaSi 

wylis dagrovebis Sedegad. 

ferdobebis geologiuri aRnagobis mixedviT SemRwevi (SemJoni) tenis 

moqmedeba sxvadasxvagvarad vlindeba. cicabo ferdobebze zeda erTgvarovani 

wyliT gajerebuli Tixis Sreebi Camoedineba blanti masis saxiT. gruntis 

didi erTgvarovani masivebi teniani teniani gruntis wonis gadidebis gamo 

SeiZleba Camoingres warmoqmnil dacurebis mrudebze (nax. 4.35).  

miwis vakisisa da mewyerebis problemaTa cnobili mkvlevaris, prof. e. 

dobrovis mier Catarebuli analizi gviCvenebs, rom mewyerebis 65%, 

romlebmac daazianes saavtomobilo gzebi, gamowveuli iyo ferdobebis 

yrilis wonisagan gadatvirTviT. 22% wyalsarinis sistemis aradamakmayo-

filebeli muSaobiT da 13% miwis vakisis  agebis dros ferdoebis SeWriT. 

qvenafeni,  daxrili,  mkvrivi  wyalSeuRwevadi  qanebis   arsebobisas,  
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gaJonili wyali, ajerebs ra gruntis qveda Sreebs, amcirebs SeWidulobas 

Tixnar gruntebSi da es iwvevs masivis Camococebas dacurebis fiqsirebul 

zedapirze. mdinareebisa da zRvebis sanapiroebze, mewyeri xSirad 

gamowveulia cicabo napirebis gamorecxviT, aseTi saxis mewyerebi 

gansakuTrebiT xSiria dasavleT saqarTveloSi, texuris, cxeniswylis, 

aWariswylis xeobebSi. SesaZlebelia mewyeri aseve gamowveuli iqnas 

mSeneblobisas bunebrivi ferdobebis SeWris Sedegad. 

mewyeruli ubnebisaTvis damaxasiaTebelia Semdegi elementebi (nax. 4.35); 

dacurebis zedapiri, romelzedac xdeba gruntis masivis anu mewyeris tanis 

mowyveta da misi gadaadgileba qveviT. 

 

 

 

 

 

 

 

 

 

nax. 4.35. mewyeris agebulebis sqema. 
          1 – mewyeris cirki; 2 – mTavari safexuri; 3 – normaluri gruntis 
     wydomisagan; 4 – Cawydomis warba; 5 – mewyeris wveri; 6 – Sida  
    safexuri; 7 – dacurebis zedapiri; 8 – mewyeris tani; 9 – amoburcvis 
    napralebi; 10 – mewyeris zedapiris usworobani; 11 – mewyeris Ziri; 
    12 – mewyeris safuZvlis deformacia; 13 – ZiriTadi masivi. 
 

mewyeris Ziri _ dacurebis zedapiris Camosvlis xazi qvemoT; 

mowyvetis bzarebi _ warmoiqmneba dacurebis zedapiris gamosasvlelTan 

ferdobis zeda zedapirze mewyeris daZvris win. 

mewyeri warmoadgens dinamikur sistemas, romlis mdgradobis 

koeficienti drois mixedviT icvleba. mewyerebi, Cveulebriv, periodulad 

meordeba.  

mewyeris daZvris Semdeg ramdenime wliT, myardeba SedarebiTi 

stabilizaciis periodi. magram, am dros farulad, mewyeris sxeulSi 

SemRwevi tenisa da datvirTvebis zemoqmedebiT. nela mimdinareobs 

cocvadobis deformaciis dagrovebis procesebi, gruntSi mcirdeba 

SeWiduloba da warmoiqmneba adgilobrivi Zvrebi. 
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gansazRvruli drois Semdeg xdeba gruntis masivis saerTo daZvra, 

xolo Semdeg dgeba mewyeris milevis axali periodi. ciklis xangrZlivoba 

Seadgens 5-dan 20 wlamde. amitom mewyeris geologiur profilSi Cveulebriv 

SeiZleba ramdenime Tanmimdevrulad gadanacvlebuli masivebis gansxvaveba. 

maTi Zvrisas qveviT, mewyeris ZirTan warmoiqmneba amoburculi borcvebi. 

mewyeriani ferdobebis niSanTvisebas warmoadgens damaxasiaTebeli 

reliefi, romelzedac moCans warsuli mewyerebis kvali _ ferdobis 

ZirTanamoburculi zvinulebi, daxrili, xmlisebri gaRunuli xeebi 

(„mTvrali tye“). 

mewyerian ubnebze trasis mdebareobas irCeven misi detaluri 

gamokvlevis Sedegad. aucilebelia mewyeriani movlenebis gavrcelebis 

zonis da ferdobebis geologiuri agebulebis Seswavla. saWiroa dadgindes 

wylovani horizontebi, gruntis wylebis debiti da Camonadenis mimarTuleba. 

ferdobebis mewyerisadmi midrekilebis Sefaseba SeiZleba Tanamgzavrebidan 

miRebuli vizualuri informaciis mixedviT, romelzedac mkafiod Cans 

mewyerebis geomorfologiuri Tvisebebi _ mowyvetebi, safexurebi, gamowurvisa 

da gadaadgilebis zvinulebi, borcvebi da axva. dacurebis zedapiris 

ganlagebis siRrme SeiZleba dadgindes seismoakustikuri gamokvlevis 

safuZvelze. Segrovili masalebis safuZvelze adgenen mewyeris warmoSobis 

mizezebs, saxaven RonisZiebebs am mizezebis Tavidan acilebisaTvis. afaseben 

gruntis masalebis mdgradobas da irCeven trasis mimarTulebas. 

mewyeriani ferdobebis mdgradobis sakontorlo gaangariSebebs 

awarmoeben 1 TavSi aRwerili meTodebis mixedviT. yvelaze rTulia 

saangariSo zedapiris SerCeva, romelzedac SeiZleba moxdes mTis qanebis 

daZvra. misi savaraudo mdebareoba ganisazRvreba geologiuri fenebis 

ganlagebiT. Zireuli da meoTxeuli qanebis sazRvrebiT, wyalSeuRwevadi 

qanebis zedapiriT. wylovani qviSebis Txeli SuaSreebiT da a. S. saWiroa 

agreTve ganxilul iqnes dacurebis zedapiris moxazulobis da mdebareobis 

ramdenime varianti. cilindruli zedapiriani Sreebis faqtiuri sazRvrebis 

aproqsimaciiT an misi, rogorc fiqsirebuli texilis ganxilviT. umetes 

SemTxvevaSi, yvelaze ufro mizanSewonilia mewyeriani adgilebis zeda 

mxridan Semovla, magram es yovelTvis ar aris SesaZlebeli, vinaidan 

xSirad saWiro xdeba gzis mier simaRleTa mniSvnelovani sxvaobis 

gadalaxva, rac auaresebs gzis satransporto Tvisebebs. 
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damewyril ferdobebze gzis gayvanisas maTze iqmneba damatebiTi 

datvirTva, ramac SeiZleba gamoiwvios mewyruli procesebis aqtivizacia. 

mewyeris gadakveTis garduvalobis SemTxvevaSi saWiroa yrilis gayvana 

damewyrili masivis qveda Zireul nawilSi, xolo Wrilebi piriqiT 

dasaSvebia ganlagdes mxolod damewyrili ferdobis zeda da Sua nawilSi. 

mewyeriani masivebis mdgradobis amaRlebisaTvis ZiriTadia aviciloT 

mewyeris warmoSobis mizezebi, pirvel rigSi, wylis SeRweva. 

gamafrTxilebeli xasiaTis RonisZiebebs ekuTvnis wyalsarinis sistemis 

swori organizacia; specialurad SerCeuli Rrma fesvTa sistemis mqone 

nergebis dargva da Sesabamisi agroteqnikuri wesebis dacva, im samSeneblo 

da sasoflo-sameurneo samuSaoebis akrZalva, romlebic iwveven ferdobebis 

mdgradobis Semcirebas. 

topografiuli gadaRebebis monacemebis mixedviT adgenen mewyeriani 

ubnis gegmas, xolo sainJinro geologiuri gamokvlevebis safuZvelze _ 

gruntis wylebis nakadebis mimarTulebasa da simZlavres, pirvel rigSi 

Rebuloben zomebs damewyrili ubnebidan zedapiruli da gruntis wylebis 

sruli acilebisaTvis samTo arxebisa da drenaJebis mowyobiT. 

mewyrul masivSi wylis SeRwevis sawinaaRmdegod iReben rig 

RonisZiebebs (nax. 4.36). 

zedapiruli wylebis acilebis zedapiris moSandakebis saSualebiT _ 

CaRrmavebuli adgilebis amovsebiT, samTo da wyalsarini arxebis mowyobiT, 

drenaJebiT ferdobis zemo nawilidan Semosuli gruntis wylebis daWeriT, 

drenaJebiT mewyeris tanis gaSrobiT. mewyeris tanSi wylovani SuaSreebis 

arsebobis dros arxebis gadaxurul ubnebze awyoben vardnilebsa da 

swrafsadenebs. 

Camonadeni zedapiruli wylebis dasaWer zeda Txrilebs ganalageben 

mewyeriani ubnis perimetriis mixedviT, ara umetes 2–3% daxrilobiT. 

saWiroa maTi kveTis da gamagrebis daniSvna gaangariSebis mixedviT. wylis 

dinebis didi siCqaris dros arxebs amagreben asawyobi betonis RarebiT. 

samTo arxebSi wylis didi raodenobis Tavmoyra ar aris sasurveli, 

vinaidan gamagrebis dazianebisas, SesaZlebelia misi SeRweva gruntSi. 

amitom, wylis didi modinebis dros, erTi Rrma arxis magivrad umjobesia 

ori, sami samTo arxis mowyoba ubans gareT wylis damoukidebeli aridebiT. 
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nax. 4.36. mewyersawinaaRmdego RonisZiebaTa sqemebi 
               a – RonisZiebebi gzispira mewyerze; b – wvimisa da mtknari 
               wylebis damWeri arxebis qseli; g – arxebis Tanabari qseli 

mewyeris moSandakebul zedapirze: 
               1 – samTo arxi; 2 – mewyeris sazRvari; 3 – mokirwyluli  

arxebi; 4 – wolxvreli; 5 – gza. 

 

mewyeris zedapiridan wylis swrafi moSorebisaTvis da misi Sewovis 

SemcirebisaTvis, damewyril ferdobze ganalageben arxebis ganStoebul 

qsels _ wyalSeuRwevadi gamagrebiT (ix. nax. 4.36, a). misi trasireba xdeba 

gamdinare da niaRvris wylebis Cadenis nakvalevze (nax. 4.36, b) an 

Txrilebis paraleluri qseliT, romlebic atareben wyals mewyeris 

sazRvrebTan ganlagebul magistralur arxebisaken (ix. nax. 4.36, b). 

gruntis wylebis dasaWerad mewyeriani ubnis sazRvarzea da mewyeris 

tanSi awyoben drenaJebs. gadamRobma drenaJebma unda daiWiron miwisqveSa 

wylebi mewyeris gadanacvlebis sazRvrebs gareT. 

ganiv drenaJebs awyoben gruntis wylebis moZraobis mimarTulebisadmi 

perpendikularul mTis ferdobis im nawilSi, romelsac mewyeri ar Sexebia, 

vinaidan mewyeris umniSvnelo Zvramac SeiZleba daarRvios ganivi drenaJiT 

wylis acilebis procesi. 
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wyalSemcav Sreebis arsebobisas mewyeris tanSi awyoben grZiv 

drenaJebs, romlebic ganlagebulia mewyeris gaswvriv, isini naklebad 

mgrZnobiare arian misi Zvrisadmi vidre ganivi drenaJebi. drenaJebis 

SeerTebis an mimarTulebis cvlilebis adgilze awyoben Casaxed Webs. Tu 

gruntis wylebis siRrme aWarbebs 5 m-s, maSin samTo wesiT ZiriTad, 

wyalmedeg qanebSi gahyavT sadrenaJo wolxvrelebi. 

mcired damewyrili masivebis mdgradobis gasaumjobeseblad 

Rebuloben zomebs Camomcoci masis wonis Sesamcireblad, ferdobis 

Camomewyerebuli nawilis Tavis kalapotTan kavSiris Sesaqmnelad da 

dacurebis zedapirze Zvrisadmi winaRobis gasadideblad. am mizniT 

xorcieldeba: damewyril masis mewyeris kalapotTan CaWidebis amaRleba 

naburR-nateni ximinjebis mowyobiT; Semakavebeli nagebobebis amoyvana 

dauSlel mkvriv qanebSi sayrdeni kedlebiT, kontrforsebiT, kontrbanketebi 

da a.S. (nax. 4.37). sanapiro ferdobebis gamagreba wyalsadinarebis mier 

warecxvisgan damcavi jebirebisa da safarebis mowyobiT. dacurebis 

zedapiris zonaSi gruntebis damuSaveba Semkvreli masalebis inieqcirebiT 

an eleqtroqimiuri meTodiT; 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.37. damewyrili masivisaTvis mdgradobis misaniWebel 
RonisZiebaTa sqema: 

             a – ferdobis daxris Semcireba; b – kontrbanketis miyra; 
g – sayrdeni kedlis aSeneba. 

               1 – kontrbanketi; 2 – gza; d – gruntis masivis nawilobrivi 
               moWra ferdobis SemsubuqebisaTvis; 4 – damcavi arxi; 

5 – damWeri drenaJi. 
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g) 

4 

3 

5 

1 2 

m.w.h. 

m.w.h. 

d.w.h. 

2 

2 

1 



 141

Camomewyerebuli masebis Sesakaveblad SesaZlebelia ankerebis Cawyoba. 

maTi CarTva muSaobaSi xdeba gruntis masivis cocvadobis deformaciis 

ganviTarebisda mixedviT (nax. 4.38, 4.39). 

 

 
 
 
 
 
 
 
 
 
 
 

 

nax. 4.38. mcocavi mewyeris masivis ankerebiT gamagrebis sqema: 
            1 – ankeris fila; 2 – ankeris mWimi; 3 – mcocavi masivi; 
            4 – ZiriTadi qanebi; 5 – ankeris Camagreba betonSi 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

nax. 4.39. mewyeris stabilizacis saavtomobilo gzaze: 
             1 – Camocurebis zeda sibrtye; 2 – ankerebis mosaWimi filebi 
             zeda ferdobze; 3 – sayrdeni kedeli; 4 – ferdobis arsebuli 
             moxazuloba; 5 – qveda sayrdeni kedeli; 6 – ankerebis boloebis 
             Camagreba ZiriTad qanebSi; 7 – ZiriTadi qanebis sazRvaril 
  8 – Camocurebis zedapiri 
 

efeqturia damewyrili ferdobis gantvirTva gruntis moWriT mewyris 

aqtiur zonaSi misi gadataniT pasiur zonaSi (nax. 4.40, a). agreTve ferdobis 

terasireba (nax. 4.40, b).  

mewyersawinaaRmdego RonisZiebebis dasaxul konstruqcias amowmeben 

gaangariSebiT. 

am CamoTvlili RonisZiebebidan gzebis mSeneblobasa da 

eqspluataciaSi  yvelaze   farTod  gamoiyeneba  gruntisa  da zedapiruli  
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nax. 4.40. ferdobis reliefis xelovnuri Secvla. 
a – damewyruli gruntebis moWra; b – ferdobis terasireba. 

           1 – miwis vakisi; 2 – damewyrili gruntis moWra; 3 – damewyrili 
           gruntebi; 4 – ZiriTadi qanebi; 5 betonis cxaurebi. 

 

wylebis acilebis RonisZiebebi da sxvadasxva konstruqciis sayrdeni 

kedlebi. 

 
4.12. magaliTebi ucxoel da qarTvel specialistTa 

sainJinro praqtikidan 

ucxoel da qarTvel specialistTa mravalwliani gamocdileba 

gviCvenebs, rom mewyer sawinaaRmdego RonisZiebebis SerCeva damokidebulia 

samuSao saxeobaze: daproeqteba; mSenebloba; rekonstruqcia; mewyeris 

Sedegebis likvidacia eqspluataciis periodSi. garda amisa mxedvelobaSiia 

misaRebi sainJinro _ geologiuri pirobebi, garemos dacvis aucileblobiT 

gamowveuli RonisZiebani da teqnologiuri SesaZleblobani. 

mravalwlianma praqtikam gviCvena, rom mewyersawinaaRmdego RonisZiebebis 

SerCevisas SesaZleblia orgvari midgoma: pirveli mizanSewonilia maSin Tu 

trasireba e.w. mWreli xaziTaa Catarebuli da saqme gvaqvs maRal yrilebsa 

da Rrma WrilebTan. maSin rogorc wesi ar gamoiyeneba damWeri 

konstruqciebi da ZiriTadi aqcenti gadatanilia zedapiruli da gruntis 

wylebis acilebaze, miwis vakisis ferdobebis racionaluri moxazulobis 

daniSvnaze, ferdobebis zedapiris eroziisagan dacvaze da a.S.  

Tu trasireba ganxorcielebulia ferdobebeze e.w. Semofargvlis 

meTodiT maSin upirveles yovlisa saWiroa damWeri konstruqciebis 

gaTvaliswineba wylebis acilebis, ferdobebis planirebisa da eroziis 

sawinaaRmdego RonisZiebebTan erTad (nax. 4.41). 

yvela SemTxvevaSi aucilebelia ramdenime konkurentunariani variantis 

SemuSaveba da mocemuli regionis pirobebis gaTvaliswinebiT RonisZiebaTa 

yvelaze optimalurad aqtiuri kompleqsis SerCeva. 
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nax. 4.41. mewyersawinaaRmdego konstruqcia naburR-nateni ximinjebiT. 

          1 – ankeruli damWeri rkinabetonisagan; 2 – zeda sayrdeni kedeli; 
          3 – deliuvi; 4 – ZiriTadi qanebi; 5 – naburR-nateni ximinjebi 

          860 mm; 6 – naburR-nateni ximinjebi 750 mm; 7 – droebiTi yrili; 
          8 – qveda sayrdeni kedeli; 9 – kedlis miRma drenaJi. 
 

mTagorian raionebSi xSirad gzis gayvanis mxolod erTaderTi 

SesaZlo mimarTulebaa da amitom mosalodnelia Sexeba didi masStabis 

mewyerTan moculobiT 1 mln m3 da meti. aseT SemTxvevaSi zemoT 

CamoTvlili RonisZiebebi uSedegoa da SesaZlebelia mxolod iseTi 

organizaciul-teqnikuri da saeqspluatacio RonisZiebaTa SemuSaveba, 

romlebic saSualebas mogvcemen winaswar SevityoT mosalodneli mewyeris 

Sesaxeb da Tavidan aviciloT misi katastrofuli Sedegebi. maT Soris 

upirveles yovlisa aucilebelia mewyersaSiSi zonis farglebis dadgena da 

misi mudmivi kontroli, gzis gafarToebisa da sxva saxis saamSeneblo - 

saremonto samuSaoebis mkacri SezRudva, mewyeris aqtivizaciis, Sesaxeb 

yvela dainteresebuli organizaciis dauyovnebliv informireba. 

mewyersawinaaRmdego RonisZiebebs gansakuTrebuli yuradReba unda 

mieqces iq sadac es uSualodaa dakavSirebuli garemos dacvasa da 

SenarCunebasTan. aseTi adgilebi ki Cveulebriv warmodgenilia mTagoriani 

raionebiT, zRvispira zoliT, Zvirfasi sasoflo sameurneo da rekreaciuli 

daniSnulebis zonebiT. es yvelaferi pirdapir migviTiTebs efeqturi 

mewyersawinaaRmdego RonisZiebebis ganxorcielebis gansakuTrebul 

aqtualurobaze saqarTvelos pirobebSi. amitom didi yuradRebiT unda 

gaviTvaliswinoT mowinave qveynebis specialistTa sainJinro praqtika da 
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agreTve qarTveli megzeve inJinrebis TaobaTa mier dagrovili mdidari 

gamocdileba saqarTvelosa da mis farglebs gareT mniSvnelovani sagzao 

obieqtebis daproeqtebisas.  

aqtiur, kompleqsur RonisZiebaTa gamoyenebis SesaniSnavi magaliTia 

SveicariaSi, q. ciurixis maxloblad gasuli saukunis samocian wlebSi 

aSenebuli gzis monakveTi sadac ferdobebis mdgradoba uzrunvelyves 

ZiriTad qanebSi Camagrebuli ximinjebiT (nax. 4.42). ferdobebis wyalSemcveli  

 

 
 
 
 
 
 
 
 
 
 

nax. 4.42. Zveli mewyeris stabilizacia q. ciurixis maxloblad: 
           1 – daankerebuli sayrdeni kedeli koleqtorebiT; 2 – estokada 
           ximinjovan rostverkze; 3 – daankerebuli sayrdeni kedeli; 
           4 – damewyrili gruntebi; 5 – Camocurebis sibrtye; 6 – sadrenaJo 
           wolxvrelebi horizontaluri drenaJebiT; 7 – ZiriTadi qanebi 
 

fenebis drenireba xorcieldeba horizontaluri drenaJebisa da sadrenaJo 

Webis mowyobiT. yvelaze rTuli ubani gadaikveTa ximinjebian saZirkvelze 

mowyobili estokadiT, xolo Wrilis zeda ferdobisa da estokadis, 

sayrdenebis dasacavad moewyo ankerebiT gaZlierebuli sayrdeni kedeli 

ximinjebze. saqarTveloSi gavrcelebul pirobebTan metad axloa italiaSi 

q. san-remos maxloblad avtomagistralze ganxorcielebuli stabilizacia 

mergelebsa da mergelisebur kirqvebze ganlagebul ferdobebze (nax 4.43). 

amisaTvis gamoyenebuli iqna mZlavri sayrdeni kedeli ZiriTad qanebSi 

CaRrmavebuli saZirkveliT, ankerebis sistema TiToeuli 34,5 m farTobze, 

ganlagebuli Wadrakulad 1200 kn amtanunarianobiT raodenobiT 300 cali, 

sigrZiT 45–75 m.  

mewyersawinaaRmdego RonisZiebaTa arCeva da ganxorcieleba didaT 

aris damokidebuli mewyeris tipze, misi ganviTarebis meqanizmze misi 

aqtiurobis xarisxze. variantebis SerCeva xdeba teqnikur-ekonomikuri 

gaangariSebis safuZvelze gzis kategoriisa da moZraobis intensiobis 

gaTvaliswinebiT (nax. 4.44). 
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nax. 4.43. mewyersawinaaRmdego RonisZiebaTa kompleqsi italiaSi, 
q. san-remos maxloblad: 

           1 – ferdobis zedapiri; 2 – Semmosi sayrdeni kedeli ankerebiT; 
           3 – monoliTuri sayrdeni kedeli; 4 – gza; 5, 6 – ZiriTadi qanebi; 

7 – Camocurebis sibrtye 
 

qvemoT ganxilulia mTagoriani pirobebisaTvis tipiur SemTxvevaSi 

qarTvel inJinerTa mier SemuSavebuli mewyer sawinaaRmdego RonisZiebaTa 

variantebi (nax. 4.44 da 4.45). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

nax. 4.44. mewyeris stabilizacia saavtomobilo gzaze (I varianti): 
1 – sayrdeni kedeli; 2, 3 – zedapiruli da gruntis wylebis 

             acilebis sistema; 4 – mewyeris aqtiuri nawilis sazRvari 
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trasa hkveTs mewyerian monakveTs ferdobze, romlis ZirSi moedineba 

mTis mdinare. monakveTis sigrZea 400 m. damewyrili masivi sisqiT 3–80 

Sedgeba RorRiani Tixnarisagan, romelic curdeba miwisqveSa wylebiT 

dasvelebul mergelebsa da qviSaqvaze. praqtika gviCvenebs, rom xSirad 

ubralo RonisZiebebic Zalzed efeqturia, zog SemTxvevaSi ki aucilebelia 

metad rTuli da ZviradRirebuli RonisZiebebis ganxorcieleba. martivi 

RonisZiebebia: ferdobis dateraseba; samTo arxebis mowyoba; 2–3 m simaRlis 

sayrdeni kedlis mowyoba kedlis miRma drenaJi da a.S. (nax. 4.44) rTul 

SemTxvevebSi sayrdeni kedlebis gamoyeneba zogjer arasakmarisia da saWiro 

xdeba naburR-naten ximinjebis, rostverkis da sxva rTuli RonisZiebebis 

ganxorcieleba. nax. 4.45 warmodgenili RonisZiebaTa kompleqsi moicavs 

naburR-naten ximinjebs, wylis acilebis sistemas da kontrforss. naburR- 

nateni ximinjebi ganlagebulia 4 rigad, Wadrakulad da SeerTebulia 

rkinabetonis rostverkiT.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.45. mewyeris stabilizacia saavtomobilo gzaze (II varianti) 
          1 – zedapiruli da gruntis wylebis acilebis sistema; 3 – naburR- 

-nateni ximinjebi; 4 – kontrbanketi; 5 – napirsamagri nagebobebi. 
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sainJinro geologiuri pirobebis guldasmiT Seswavlam SesaZlebeli 

gaxada ufro saimedo meore variantis Seqmna (nax. 4.46). mcire, 2–3 m 

simZlavris mqone mewyeriani nawili mTlianad ixsneba. moxsnili gruntisagan 

keTdeba kavalieri kontrbanketiT zedapiruli wylebi cildeba samTo 

arxebiT. ufro didi simZlavris, 7–8 m sisqis masivi magrdeba Wadrakulad 

ganlagebuli ankerebiT bijiT 5 m, maTi raodenoba 70 cali. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.46. mewyeris stabilizacia saavtomobilo gzaze (III varianti): 
1 – ankeruli konstruqciebi; 2 – mewyeris aqtiur zonaSi gruntis 

moxsna; 3 – gruntis kontrbanketi 

 

rTuli mewyeriani monakveTis kompleqsuri RonisZiebebiT efeqturi 

gamagrebis SesaniSnavi magaliTia saproeqto institutis „Tbilavtogzis“ 

mier  1975–1980 ww Sesrulebuli proeqti Savi zRvispireTis saavtomobilo 

magistralze soWis raionSi. proeqtis avtoria cnobili qarTveli inJineri 

avTandil gorozia. Savi zRvispireTis avtomagistralis agura – adleris 

monakveTze Tavmoyrili iyo bunebriv da teqnogenur sirTuleTa mTeli 

kompleqsi. Zlier danawevrebuli teritoria; aramdgradi Tixnari gruntebis 
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1 



 148

safari; maRali seismuroba; erozia, gruntisa da zedapiruli wylebis 

siWarbe. amasTan erTad teritoria mdebareobs cnobil sakurorto zonaSi 

mravali dasasvenebeli saxliT da rekreaciuli daniSnulebis sxvadasxva 

obieqtebiT. es ukanaskneli gansakuTrebul moTxovnebs uyenebda proeqts 

arqiteqtoruli da ekologiuri TvalsazrisiT. 

gamoyenebuli RonisZiebebi pirobiTad SeiZleba davyoT or jgufad 

pirvels miekuTvneba trasirebis ganmsazRvreli faqtorebi: didi sigrZis 

xidi – estokada da didi radiusis mdore mrudebze ganlagebuli gvirabi, 

romelTac ganapirobes adgilobrivi ganaSenianebis, mwvane safarisa da 

mniSvnelovani nagebobebis SenarCuneba. 

magistrali rom Cveulebriv miwis zedapirze gasuliyo es gamoiwvevda 

aranakleb 100 m siganis ganTvisebis zolze arsebul ganaSenianebis aRebas, 

xmaur sawinaaRmdego, gamwvanebis da a.S. ZviradRirebuli RonisZiebebis 

ganxorcielebas. 

meore jgufis RonisZiebebi uSualod mewyersawinaaRmdegoa: zedapiruli 

wylebis amcilebeli samTo arxebi; gruntis wylebis sdrenaJo sistemebi; 

mewyeris dawolis Semakavebeli konstruqciebi da a.S. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 

nax. 4.47. mewyerdamWeri konstruqciebis sistema SavizRvispireTis 
avtomagistralze q. soWis maxloblad: 

        1 – mewyeris aqtiuri zonis sazRvari; 2 – arsebuli gza; 3 – TaRiswina 
        ximinjebiani zoli; 4 – rkinigza; 5 – daproeqtebuli gza; 6 – sayrdeni 
        kedeli ximinjebian rostverkze; 7 – zRvis gamorecxvisagan damcavi 
        zona; 8. C – C; D – D; E – E; F – F; mewyeris dawnevis epiuris  

saangariSo kveTebi 
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ZiriTadi aqcenti gakeTda sxvadasxva diametris naburR-naten 

ximinjebze, romelTa gamaerTianebel rostverkze moewyo sayrdeni kedlebi, 

aigo agreTve calkeuli naburR-nateni ximinjebi damcveli kedliTa da 

kedlis miRma drenaJiT, sayrdeni da Semmosi kedlebi naburR-nateni 

ximinjebis saZirkvelze nax 4.47. teritoriis keTilmosawyobad farTod iqna 

gamoyenebuli moWrili grunti romeliTac daifara mravalricxovani xevebi 

Sig Cawyobili niaRvris mimRebi koleqtorebiT. „Tbilavto gzapreqtma“ 

ganixila 20-ze meti varianti. sabolood airCa ori mewyerdamWeri 

konstruqcia: pirveli gzis zemoT ganlagebuli hkveTs mewyers. igi TaRovani 

tipis rostverkia dayrdnobili naburR-naten ximinjebze. TaRis quslebi 

Camagrebulia mkvriv ZiriTad qanebSi. meores aqvs qveda sayrdeni kedlis 

saxe da isic Sedgeba rostverkisa da naburR-nateni ximinjebisagan. 

kompleqsi ganxorcielebulia 300 m-is sigrZeze da mas ar moepoveba 

analogi msoflioSi. igi namdvilad warmoadgens qarTuli sagzao sainJinro 

azrovnebis saukeTeso nimuSs. 

  

4.13. gzebis dacva zvavisagan 

 

mTian raionebSi sadac bevri Tovli modis, cicabo ferdobebidan 

xSirad Camodis zvavi. zvavs uwodeben aTeul aTasobiT, zogjer ki milioni 

kuburi metris moculobis Tovlis masebs, romlebmac dakarges 

SeWidulobis unari qvenafen zedapirTan da didi siCqariT eSvebian 

ferdobze, angreven gzebs da sagzao xelovnur nagebobebs. zvavis win 

moZraobs haeris talRa, romelic iwvevs ngrevas iq sadac zvavi ver aRwevs.  

mTis ferdobebze Tovlis safari Cveulebriv fenovania. sxvadasxva 

simkvrivis Tovlis Sreebi xSirad iyofa magrad gayinuli Tovlis qerqebiT 

(„Tovlis an qaris dafa“), romlebic warmoiqmneba Zlieri qaris dros 

Tovlis gayinvis Sedegad. mTis ferdobebze Tovlis simkvrive meryeobs 0,04–

0,05- dan (axladdaTovlil) 0,7–0,8-mde (sveli Tovli). 

aseve Sesabamisad icvleba Tovlis masis kuTri wona 40–50-dan  700–800 

kg/m3.  

zamTris ganmavlobaSi Tovlis safarSi mimdinareobs gadakristalebis 

procesi. igi gamowveulia Tovlis qveda fenebidan zeda mimarTulebiT 

wylis orTqlis moZraobis gamo temperaturis sxvaobis gavleniT, romelic 
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aRwevs 10–15. zeda fenebi mWidrovdeba xolo qvedaSi yinulovani 

kristalebidan warmoiSoba fxvieri SuaSre _ „siRrmiseuli TrTvili“, 

romelsac gaaCnia mcire winaRoba Zvrisadmi. TovlWyapis dros Tovlis 

fenebSi warmoiSoba SuaSreebi, romelTa Soris aris wvrili fxvieri 

Tovli 

Tovlis safaris sisqis gazrda da masSi Sesustebuli SuaSreebis 

warmoSoba amcirebs ferdobze Tovlis mdgradobas. kritikuli wonasworobis 

miRwevisas sakmarisia mcire biZgi Tovlis karnizis Camovardnisagan, haeris 

ryevisagan an Zlieri qaris nakadisagan, Tofis gasrolisagan da TviT 

xmamaRali dalaparakebisaganac ki, rom zvavi wamovides. 

Tovlis masebis mdgradobis Sefasebis meTodebi damyarebulia ferdobze 

Tovlis masebis zRvruli wonasworobis pirobebis ganxilvaze. zvavis 

warmoSobis procesis sirTule, Tovlis fizikur-meqanikuri Tvisebebis 

cvalebadoba droSi da Tovlsakrebi auzis formebis aRricxvis siZnele 

arTulebs am meTodebis gamoyenebas TiToeuli konkretuli zvavsaSiSi 

adgilebis gaangariSebis dros. 

ganasxvaveben mSral da svel zvavebs. pirveli warmoiqmneba yinvebis 

periodSi. zvavis Camosvlisas mSrali Tovli Zlier ifrqveva, wamoiqmneba 

Taviseburi Tovlis Rrubeli, romelic didi siCqariT moZraobs qveda 

mimarTulebiT.  

sveli zvavi warmoiqmneba gazafxulze an Zlieri TovlWyapis dros, 

Tovlis qveda fenebi iJRinTeba wyliT. miwis zedapirTan an mkvrivi Tovlis 

SuaSreebTan misi SeWidulobis unari mcirdeba da Tovlis masa curdeba 

qveviT ferdobze, sveli zvavi moZraobs mTliani masiT, romelic Tan 

itacebs xeebsa da qvebs. 

ubnebi, sadac warmoiSoba zvavi, xasiaTdeba cicabo xevebiTa da 

talvegebiT, romelTa zeda nawilSi aqvT CaRrmaveba _ Tovlsakrebi auzi, 

sadac grovdeba Tovli. moZraobaSi myofi Tovli misrialebs viwro arxiT 

(zvavis RariT). ferdobis ZirSi dagrovili zvavi farTovdeba, anelebs 

Tavis moZraobas da Cerdeba. watacebuli gruntis qvebisagan, xeebisagan da 

a.S. warmoqmnis gamonatanis konuss. zvavis mier motanili da wlebis 

ganmavlobaSi dagrovili masalebi zogjer warmoqmnian yrilebs xeobis 

mimarTulebis paralelurad. viwro xeobebisa da Tovlsakrebi auzebis didi 
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simaRlis SemTxvevaSi, nariyis konusiT xdeba xeobis gadaRobva, zogjer mis 

mis sawinaaRmdego ferdobamde. 

Tovlis masis moZraobis xasiaTis mixedviT prof. g. tuSinski 

ansxvavebs zvavis sam tips:  

Tanabari _ ferdobze Tovlis mTliani masa Tanabrad gadainacvlebs 

ferdobze zustad fiqsirebul kalapotis gareSe.  

Rarisebri _ Tovli Tovlsakrebi auzidan Tavidanve misrialebs zeviT 

_ SedarebiT viwro arxiT. arxis kalTebze mcenareuli safari ar aris da 

maTze SeimCneva zvavuri eroziis kvali. 

mxtomare _ Tovli jer gadaadgildeba Casaden arxze, xolo Semdeg, 

rodesac is warmoqmnis horizontalur moedans an misi daxrilobis 

gazrdisas aiwevs safexuridan da ecema xeobis fskerze. 

zvavsawinaaRmdego RonisZiebaTa dagegmisa da Sesabamisi xelovnuri 

nagebobebis daproeqtebisaTvis aucilebelia Tovlis zvavis qvemoT 

moyvanili maxasiaTeblebis raodenobrivi Sefaseba.  

Tovlis zvavis siCqare _ damokidebulia mTis ferdobis daxrilobasa 

da misi zedapiris saxeobaze. Tu davuSvebT, rom ferdobis daxriloba 

mudmivia Tovlis zvavis gadaadgilebis siCqare SegviZlia gaviangariSoT 

formuliT 

asv 5,0 , m/wm 

sadac )cos(sin8,9  fa   m/wm2; 

        _ ferdobis daxris kuTxea, grad; 

       f – xaxunis koeficienti; 

       s –ferdobis sigrZe. 

kldovani Tovliani balaxiT dafaruli zedapirisaTvis 25,0f  yvela 

sxva SemTxvevaSi (buCqnari, tye) 30,0f . 

Tovlis fenis statikuri dawola nagebobis 1 m2-ze damokidebulia 

nagebobis konstruqciasa da mis mdebareobaze. iangariSeba formuliT 

nst  2
0 coshP  , 

sadac  _ Tovlis saSualo moculobiTi wona t/m3; 

       0h Tovlis fenis sisqe gamoTvlili mocemuli uzrunvelyofiT; 

      n nagebobis zedapiris daxris kuTxe. 
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mxebi Zala, romelic moqmedebs nagebobaze Tovlis masis cocvis dros 

_ iangariSeba formuliT stPT 40,0 . 

mcocavi Tovlis masis dawolis Zala Tovlis makavebel nagebobaze 

moqmedebs ferdobis paralelurad da iangariSeba formuliT 

 2sin50,0 10KhP   t/m; 

       _ Tovlis moculobiTi wona 0,45 t/m3; 

      1K ferdobis mdgomareobis koeficienti 5,35,11 K ; 

       _ ferdobis daxris kuTxe, grad  

zvavis mimmarTveli kedlebis simaRle  _ iniSneba zvavis simaRlisa 

da siCqaris mixedviT 

205,0 vHH  zv . 

Tu konkretuli zvavis monacemebi ar gvaqvs, maSin  03hH zv , sadac 

zvH zvavis simaRlea, 0h Tovlis safaris sisqe. 

mTebSi gzebis kvleva-Ziebisas saWiroa dadgindes zvavis mxriv saSiSi 

ubnebi. es SeiZleba gakeTdes kartografiuli masalebis Seswvalis 

safuZvelze, satelituri video informaciis mixedviT da uSualod 

adgilmdebareobis SemowmebiT. saWiroa gaviTvaliswinoT, rom cicabo 

ferdobebze, romelTa daxra 60-ze metia Tovlis dagroveba ar xdeba, 

vinaidan igi TandaTan Camoiyreba. yvelaze ufro did saSiSroebas 

warmoadgens 15-25 daqanebebis mqone ferdobebi, saidanac dagrovili Tovli, 

kargavs ra TandaTan mdgradobas, SeiZleba Camozvavdes. 

wlidan wlamde meordeba ra zvavi adgilebze tovebs Tavis 

damaxasiaTebel kvals. is anadgurebs ferdobebze wiwvovan xeebs, romelTac 

aqvT dafenili fesvovani sistema. inaxeba mxolod wvriltaniani foTlovani 

jiSis xeebi – aryis da sxva, romlebic zvavis moqmedebiT iRuneba da ekroba 

miwas. zvavis nariyis konusis adgilebSi Tovli SenarCunebulia ivnisamde - 

ivlisis bolomde, rac xels uwyobs tenismoyvaruli mcenareebis gaCenas da 

agvianebs zrdis sezonur procesebs. magram marto mcenareulobaze 

dakvirveba ar iZleva zvavuri adgilebis gamovlenis saSualebas. zogjer 

Zlieri zvavi ramdenime aTeuli wlis ganmavlobaSi erTxel meordeba. 

kvleva-Ziebis dros aucilebelia Tavidan aviciloT zvavsaSiSi 

adgilebis gzebis gadakveTa. Semovla Tu SeuZlebelia gza gahyavT xeobis 
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fskeridan iseT siRrmeze, rom ar moxdes Camogorebuli zvavis dafarva. 

zvavsaSiSi ubnebis gadakveTa Tu gardauvalia saWiroa gzam gaiaros zvavis 

Casadeni arxis ubnebze, sadac SesaZlebelia minimaluri sigrZis 

Tovlsacavi galereis aSeneba. 

nax. 4.48 warmodgenilia trasirebis ori varianti Tovlis Camozvavebis 

raionSi. pirveli varianti (mTliani xazi) trasa gayvanilia xazis 

ganviTarebiT mTis ferdobze, igi ramdenjerme kveTs zvavsaSiS adgilebs. 

meore variantSi (wyvetili xazi) trasa ganviTarebulia tyis masivis 

farglebSi, romelic dazRveulia zvavis saSiSroebisagan da mxolod erT 

adgilas kveTs zvavsaSiS adgils zvavis Rarebis zonaSi. 

nax. 4.48. trasirebis variantebi Tovlis zvavebian adgilebSi 
 

Camozvavebisagan gzebis dasacavad iTvaliswineben rig RonisZiebebs: 

Tovlis dagrovebis Semcireba zvavsakreb auzebSi; ferdobebze Tovlis 

mdgradobis amaRleba; Tovlis masis moZraobis Seneleba; gzidan zvavis 

mimarTulebis Secvla an misi gadaSveba gzis zemodan. 

za 

B 

za 

za 
za 

za 

zR 

zR 

zR 

zR 

tba 

myinvari 

alpuri mdelo tye buCqnari cicabo flate zvavis  
konusi 

haeris talRis 
gavrcelebis 
are 

2 3 1 5 4 6 7 
zvavSemkrebi 
auzi erozi-
rebuli 
RarebiT 
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zvavsakreb auzebSi Tovlis dagrovebis erT-erT wyaros warmoadgens  

misi qariT moxveta zemoT ganlagebuli qarpira ferdobebidan. platoze 

Tovlis Sesakaveblad ageben qvis kedlebs da zamTarSi ayeneben Tovlsakreb 

farebs, romlebic TavianTi konstruqciiT gzispira SemoRobvebis 

analogiuria. zvavsakrebi auzis swor gluv ferdobze Tovlis 

Sesakaveblad ageben qvis kedlebs, miwis zvinulebsa da terasebs. 

ferdobze moZrav zvavs calkeul nawilebad Tu davyofT, maSin maTi 

energia erTmaneTze dartymisas qreba. amitom SedarebiT didi farTobis 

mqone ferdobebze warmatebiT iyeneben zvavsaWrelebs, romlebic 

galagebulia Wadrakulad zvavisken mimarTuli soliseburi piramidebis 

saxiT wveroSi 30-40 kuTxiT da simaRliT 4–6 m. maT akeTeben qvisagan an 

qvis mopirkeTebul gruntisagan. kargi Sedegebs iZleva zvavsaWreli 

mowyobiloba asakreb betonis elementebisagan (nax. 4.49). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.49. zvavsaWreli dambebiT gzis zvavisagan dacvis sqema: 
         a – adgilis gegma dambebis ganlagebiT; b – zvavsaWreli damba;  

g – zvavsaWreli damba TxriliT. 
         1 – zvavis gadaadgilebis mimarTuleba; 2 zvavsaWreli kedeli; 
         3 – acilebuli zvavis mimarTuleba; 4 – zvavsaWreli damba; 5 – gza 
         6 – sayrdeni kedeli; 7 – qvayrili zeda fenis dawyobiT; 8 – msxvili 
         qvebisagan awyobili Semmosi zedapiri; 9 – grunti. 

a) 

b) 

3 

9 

2 

25 

40 

8 

4 

3 2 

1 

6 
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7 

g) 

25 
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zog SemTxvevaSi SesaZlebelia dagorebuli zvavis gzidan acileba. 

amridi jebirebis, mZlavri sayrdeni kedlebis an ferdoebis saimedo 

gamagrebuli miwis nagebobebis saSualebiT, romlebic ara umetes 30 

kuTxiT arain ganlagebuli zvavis moZraobis mimarTulebasTan (nax. 4.49). 

magram isini icaven gzas mxolod Tovlisagan da ver uzrunvelyofs dacvas 

sahaero talRis moqmedebisagan. zvavisagan gzis dasacavad yvelaze saimedo 

saSualebaa galereebi. nax. 

4.50 kargad Cans Zabruli 

formis Tovlmkrebi auzi 

da xevi ferdobze. auzSi 

grovdeba Tovli da moZraobs 

xevis mimarTulebiT. imisa-

Tvis, rom Tovlis masa 

dartymis gareSe gadasri-

aldes galereis gadaxurvaSi. 

galereas Cveulebriv gana-

lageben auzis kalTaSi 

SeWril Taroebze, romlebzec 

moZraobs zvavi. galereis 

zemodan awyoben nayars, im 

mizniT, rom gamovides 

ferdobis bunebrivi gagrZe-

leba an misi daxriloba 

cotaTi gaizardos. zvav-

sawinaaRmdego nagebobas 

angariSoben dartymis wnevaze 

da Tovlis zvavis wonaze. 

amJamad galereebs 

ageben rkinabetonis anakrebi 

konstruqciebisa da adgi-

lobrivi qvis gamoyenebiT. dgarebi, koWebi da filebi ewyoba 

rkinabetonisagan, zeda da qveda sayrdeni kedlebi qvis wyobisagan xsnarze 

an sxmuli betonisagan (nax. 4.51). rkinabetonis dgarebze ewyoba 

nax. 4.50. zvavdamcavi galerea 
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rkinabetonis koWebi. maTze da zeda sayrden kedlebze eyrdnoba gadaxurvis 

rkinabetonis koWebi gaerTianebuli diafragmebiT. konstruqciaze Tovlis 

zvavis dartymis Zalis Sesamcireblad ewyoba qvis nayari mokirwyvliT. 

zeda sayrdeni kedlis gareT mowyobilia drenaJi. galereas Tavsa da 

boloSi SeiZleba hqondes portalebi. aseT konstruqciaSi galereis cali 

mxare Riaa, gamvlelTaTvis Cans mTebis panorama, ar dgeba nesti. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.51. zvavisgan damcavi koWuri galerea 
saqarTvelos samxedro gzaze 

 

saqarTvelos samxedro gzaze mravali zvavisgan damcavi galereaa 

mowyobili. maT Soris yvela mxridan Ria saxiT aSenebul galereebSi 

zvavis Camosvlisas da ferdobebidan qaris zemoqmedebiT Tovlis 

Camoxvetisas haeris agrigalebis Sedegad farTo savali nawili ifareba 

Tovlis namqeriT. amitom didi Riobebis datovebis SesaZlebloba unda 

dasabuTebul iqnas yovel konkretul SemTxvevaSi. sadac arsebobs galereis 

zvavis Tovlisagan amovsebis saSiSroeba umTavresia moewyos saTaveebSi 

portalebiT daculi patara fanjrebis mqone zvavisgan damcavi galerea. 

(nax. 4.52) mizanSewonilia dgarebs Soris darCenili sivrceebis daxurva 

betonis filebiT. 
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nax. 4.52. zvavisgan damcavi TaRovani galerea saqarTvelos 
samxedro gzaze 

 

4.14. seismur raionebSi saavtomobilo gzebis 
daproeqtebis Taviseburebani 

 

gzebis mSeneblobis raionebSi miwisZvris Zalas afaseben seismurobiT 

balebSi. qveynebSi sadac xSiria miwisZvrebi SemuSavebulia teritoriis 

seismuri raionirebis rukebi da im dasaxlebuli punqtebis siebi, 

romlebisTvisac miTiTebulia seismuroba balebSi. nax. 4.53 naCvenebia 

saqarTvelos teritoriis daraioneba seismurobis mixedviT. unda aRiniSnos, 

rom CvenSi akad. k. zavrievis xelmZRvanelobiT Seqmnilia seismomedegobaze 

gaangariSebis mZlavri skola. mravali welia arsebobs Sesabamisi sakvlevi 

instituti, saerTaSoriso gamocdilebis mqone qarTvel mecnierTa da 

praqtikos inJinerTa farTo wre.  

saavtomobilo gzebis daproeqtebisas im raionebSi, romlebic 7, 8, 9 

balis Zalis miwisZvrebisa mosalodneli saWiroa miwis vakisze da 

xelovnur nagebobaze moqmedi damatebiTi seismuri Zalebis gaTvaliswineba.  

9–10 balamde siZlieris miwisZvris dros xdeba miwis vakisis didi 

deformaciebi – ferdobebze yrilebis Zvrebi da Cajdoma. Wrilis ferdobis 

saTaveebTan gruntis masivis Camomewyreba da Camozvaveba mTebSi 6 balis 

miwisZvris dros xdeba mewyerebis zvavebisa da CamonaSlebis gaaqtiureba. 
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nax. 4.53. saqarTvelos seismuri daraionebis ruka 

 
miwis vakisis mdgradobis Semowmebisas, ferdobebze 1:3 meti 

daxrilobis dros saangariSo seismurobas adideben 1 baliT. seismuri 

Zalebis mimarTuleba, Cveulebriv, iTvleba horizontalurad, xolo 

SemaerTebel detalebisaTvis (ankeris qanCebisaTvis, sayrdeni nawilebis 

gamagrebisaTvis) gaWimvisa da Wris gamomwvevad. 

seismur raionebSi gzebis kvleva-Ziebisas saWiroa gaTvaliswinebul 

iqnas, rom seismuri movlenebi yvelaze ufro metad mJRavndeba Zlier 

daserili reliefis mqone adgilebSi – xevebSi, cicabo flate ferdobebian 

xeobebSi, ferdoebze, romlebic Sedgeba gamofituli an fizikur-

geologiuri procesebis zemoqmedebiT darRveuli qanebisagan.  

seismuri TvalsazrisiT ar aris xelsayreli sagzao mSeneblobaSi 

gamoviyenoT wyalnajeri makroforovani – xreSiani, qviSiani da Tixiani 

gruntebi, agreTve plastiuri da denadi Tixebi romlebic miwisZvris dros 

Txevaddebian. gzebis gayvanisaTvis yvelaze gamosadegia gamoufitavi an 

naxevrad kldovani qanebi da mkvrivi mSrali msxvilmonatexi gruntebi. 

seismur raionebSi sagzao nagebobebis konstruqciebs da aseve miwis 

vakisis mdgradobas angariSoben inerciis seismuri Zalis gaTvaliswinebiT 

nagebobisa sakuTari wonis da moZravi datvirTvis erTdrouli moqmedebisas. 

am SemTxvevaSi qarismier datvirTvas ar iTvaliswineben. 
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miwis vakisis ferdoebsa da sayrdeni kedlebis gaangariSebisaTvis 

miRebulia rom seismuri inerciis Zalebi moqmedeben horizontalurad. maT 

gansazRvraven formuliT: 

KQS  5,1 , 

sadac Q _ vertikaluri datvirTvaa, (nagebobis, sakuTari wona, gruntis, 

satransporto saSualebaTa wona da a.S.) romelic seismuri 

zemoqmedebisas iwvevs inerciul Zalas.  

               K – seismuri koeficientia damokidebuli saangariSo seismurobaze. 

 saangariSo seismuroba balebSi ...    7          8           9  

  K-s mniSvneloba                     0,025       0,05         0,1  

sayrdeni kedlebis gaangariSebis dros, seismuri inerciis Zalebis 

garda, ivaliswineben aqtiuri wnevis gadidebasa da pasiuri wnevis 

Semcirebas seismuri Zalebis zemoqmedebis Sedegad. 

seismur raionebSi ferdobze mizanSewonilia miwis vakisis ganlageba 

mTlianad yrilebSi, an ferdobSi SeWril Taroze. naxevaryrili-naxevarWrili 

tipis ganivi profilebi rekomendebuli ar aris. 8 da meti balis 

seisurobis mqone raionSi, 1: 2 ufro  cicabo ferdobebze yrilis qveda 

nawili saWiroa gamagrdes sayrdeni kedlebiT an yrili Seicvalos 

estakadebiT. 

9 bali da meti Zalis saangariSo seismurobis raionebSi, arakldovan 

gruntebSi, WrilebSi da yrilebSi, romelTa muSa niSnuli ar aRemateba 4 m. 

ferdobebi unda gakeTdes 0,25-iT naklebad daxrili, vidre araseismur 

raionebSi. 1:2,25 da naklebi daxrilobis ferdoebs daxrilobis Semcireba 

aRar esaWiroeba. 

 
4.15. mcire xelovnuri nagebobebis daproeqtebis 

Taviseburebani mTebSi 
 

mTiani raionebisaTvis damaxasiaTebelia naleqebis didi raodenoba da 

misi maRali intensiuroba. 

mTis xeobebs gaaCnia cicabo grZivi qanobebi. damaxasiaTebelia wylis 

dinebis didi siCqare da misi donis mkveTri amaRleba. 

mTis mdinareebze wyalmovardna Cveulebriv moulodnelad iwyeba da 

swrafad qreba. wvimebs Soris periodSi bevri wyalsadinari srulebiT 

Sreba, ris gamoc Zalian xSirad mkvlevarebs eqmnebaT yalbi warmodgena 
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mocemul adgilze xelovnuri nagebobis saWiro sididis Sesaxeb. kvleva- 

Ziebis procesSi, xevisa da auzis saWiro farTobisa da daqanebebis Sesaxeb 

Cveulebriv Segrovili monacemebis garda wyalmovardnis gavlis adgilebis 

mixedviT saWiroa dadgenil iqnas maRali wylebis done. xolo fskruli 

Ziruli danaleqebis simsxvilis mixedviT gansazRvros wylis dinebis 

miaxloebiT siCqare. 

mTis wyalsadinarebs niaRvrebis Semdeg xSirad moaqvs xeebi, buCqebi 

da monatexi qvis masalebis didi masebi. mTis mdinareebs mniSvnelovani 

gamanadgurebeli Zala aqvT. amitom saWiroa saimedo wyalgamtari nagebobebis 

mowyoba, romlebmac rac SeiZleba naklebad unda SezRudon nakadis 

bunebrivi reJimi. 

mcire milebisa da xidebis xvretebi Zalian Cqara ivseba nataniT, 

amitom mTis gzebze bevrad ufro mizanSewonilia erTmaliani xidebis ageba, 

vidre mravalmalianisa. 

xidebis xvretebi mSeneblobis praqtikis monacemebis mixedviT, unda 

iyos ara nakleb 3–4 m xolo maRali wylis donidan aweva ara nakleb 1 m. 

qvis fskerTan periodul wyalsadinarebze natanis ararsebobis 

SemTxvevaSi da rodesac xarji ar aRemateba 2–3 m3/w. wylis gasaSvebad 

SeiZleba moewyos mJonavi yrilebi, romlebic aRWurvili unda iqnas damcavi 

filtrebiT dalamvisagan. 

wyalsadinarebis didi grZivi qanobebi da adgilis cicabo reliefi 

arTulebs mcire xelovnuri nagebobebis konstruqcias. dinebis siCqarisa da 

gamorecxvis saSiSroebis Sesamcireblad aucilebelia gakeTdes specialuri 

misasvleli kalapotebi, romelTa siaxloveSi siCqare mcirdeba. 

xramian flate ferdobebze zogjer mizanSewonilia wyalsadinari 

gadaSvebul iqnas gzis zemodan specialuri RariT – wyalsagdebiT, romelic 

konstruqciiT seledukebis analogiuria. yvelaze ufro gavrcelebulia 

vardnilebi da swrafsadenebi. vardnilebs ageben mravalsafexurovans, 

wyalsacemi WebiT an maT gareSe, fskeris daxrilobis mixedviT. 

didi sigrZis kalapotis SemTxvevaSi SeiZleba erTmaneTTan SevaxamoT 

vardnilebi da swrafsadenebi, xolo siCqaris Semcirebis mizniT Rarebs 

mivceT gadidebuli xorklianoba. 

xelovnur nagebobebTan misasvleli kalapotebis konstruqciebis 

daproeqtebis sakiTxebi dawvrilebiT aris ganxiluli „hidravlikis“ da 
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„xelovnur nagebobaTa daproeqtebis“disciplinebSi, agreTve sxvadasxva 

specialur literaturaSi. 

 
4.16. gzebis daproeqteba karstul raionebSi 

 
mTagorian adgilebSi miwisqveSa wylebis dineba iwvevs xsnadi mTis 

qanebis (TabaSiris, kirqvis, dolomitis, qva marilis da a.S) gaxsna-

gamotutvas. am movlenas karstuli procesi ewodeba. mis Sedegad qanebSi 

sicarieleebi Cndeba, zedapirze ki warmoiSveba Zabrismagvari CaRrmavebebi. 

karsti geografiuli termini. ase ewodeba italiis samxreT sazRvarTan, 

sloveniaSi mdebare platos sadac pirvelad aRiwera es procesi (nax. 4.54). 

 

 

 

 

 

 

 

 

nax. 4.54. karstuli Zabri kirqvebis zedapirze. 
Zabri siRrmeSi ukavSirdeba karstul sicarieles. 

 
gruntisa da SemRwevi zedapiruli wylebis erToblivi moqmedebiT 

aseTi mTis qanebi ixsneba da waitaceba miwisqveSa wylebiT. miwis siRrmeSi 

warmoiqmna siRrue, miwisqveSa savalebi da didi mRvimeebi Rru adgilebis 

Weris CamongreviTa da jdomiT, aseve Zabrebi, Rranteebi da naRarebi, 

warmoqmnili uSualod gadarecxvisa da gaxsnis Sedegad. karstuli Zabrebis 

diametri Cveulebriv Seadgens 1-dan 50 m; siRrme iSviaTad aRemateba 15–20 m. 

aseTi adgilis Taviseburi zedapiri _ karstuli landSafti miuTiTebs 

karstuli procesebis arsebobaze, rac gaTvaliswinubuli unda iyos 

saavtomobilo gzebisa trasirebisas. 

karstuli procesebi gavrcelebulia mravali qveynis rig raionebSi, 

Sua aziaSi, altaize, uralSi cimbirSi, Soreul aRmosavleTSi, yirimSi 

kavkasiaSi da a.S. saqarTveloSi karstuli teritoriebi gansakuTrebiT xSiria 

afxazeTSi, samegrelos mTian raionebSi, zemo imereTSi da raWaSi. 
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karstul raionebSi saavtomobilo gzebis mSenebloba garkveul 

saSiSroebasTanaa dakavSirebuli. karstuli procesebis ganviTarebisas 

SesaZloa gzis dangreva an gziT gadakveTili karstuli siRrueebis Weris 

Camongreva. amitom, saavtomobilo gzeqis kvleva-Ziebisas dadgenil unda 

iyos karstuli movlenebis intensiuroba, romelic damokidebulia mTis 

qanebis Sedgenilobaze da misi dabzarulobis xarisxze, mis xsnadobaze 

gruntis wylebis qimiur Sedgenilobaze da adgilis reliefze. 

mSeneblobisaTvis saSiSroebis donis mixedviT karstebs yofen or tipad 1 - 

karsti adviladxsnad qanebSi – sulfaturebSi (TabaSiriT), sulfat-

karbonatulebSi da qvis marilis, sadac yovelwliurad SeiZleba 

warmoiqmnas Zabrebi da moxdes dajdoma. II – karsti Zneladxsnad 

karbonatul qanebSi, kirqvebSi, dolomitebSi, carcSi da monatex qanebSi 

karbonatuli cementiT. 

Znelad xsnad karbonatul qanebSi karstis ganviTareba mimdinareobs 

nela da karstuli landSaftis axali elementebi xSirad aTeuli wlebis 

ganmavlobaSi ar Cndeba. es saSualebas iZleva dakarstul raionSi aigos 

gzebi da sxva sainJinro nagebobebi (maTi muSaobis saangariSo vadis 

gaTvaliswinebiT). 

karstuli procesebis ganviTarebis intensiurobis saorientacio 

maxasiaTebels warmoadgens karstuli mRvimis Weris Camongrevis Sedegad 1 

kv-km farTobze wlis ganmavlobaSi warmoqmnili Zabrebis raodenoba (cxr. 4.5). 

cxrili 4.5 

raionis kategoria  reliefis mdgradobis 
daxasiaTeba 

1 km-ze warmomqmnili Zabrebis 
raodenoba 

I Zalze aramdgradi  5 – 10 weliwadSi 
II aramdgradi  1 – 5 weliwadSi  
III saSualomdgradi  I   0 – 20 welSi  
IV mdgradi  I   20 - 50 welSi 
V Zalze mdgradi  50 weliwadSi ar warmoqmnila arc 

erTi Zabri 

 
Zabrebis asaki kvleva-Ziebisas SeiZleba ganisazRvros maT ferdobze 

gazrdili xeebis mixedviT, ferdoebis beltianobis doniT, Zabris napirebis 

momrgvalebulobiT da misi gruntiT SevsebiT. 

karstuli procesebis intensiurobisa da donis gansazRvrisaTvis da 

gzis gayvanisaTvis araxelsayreli ubnebis gamovlinebisaTvis, kvleva- 

Ziebebis dros saWiroa samTo qanebis mis wyalSi xsnadi fenebis sisqis, 
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Sedgenilobisa da dabzarulobis Seswavla. karstuli procesebis 

intensiurobis Sesafaseblad SeiZleba gamoviyenoT e.w. karstuli aqtiurobis 

maCvenebeli 

100
V

A


, 

sadac  sicarielebis jamuri moculoba qanebis gamofitvisa da xsnis 

Sedegad; 

     V – dakarstuli qanebis saerTo moculoba. dakarstuli procesebis 

ganviTarebis Sesafaseblad. 

Sesafaseblad unda dadgindes agreTve maTi mfaravi gruntebis 

Sedgeniloba, sisqe da wyalSeRwevadoba, karstuli Zabrebis ganlagebis 

kavSiri adgilis geologiur aRnagobasTan. saWiroa cnobebis miReba 

gruntis wylebis reJimze, maT agresiulobaze da kvebis wyaroebze. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

nax. 4.55. karstuli sivrceebis gamovlena eleqtrodazvervis 
meTodiT 

            a – eleqtroprofilis mrudis cvlileba karstis zemodan; 
            b – Tanabar winaaRmdegobaTa izoxazebis ruka, ris saSualebiT 
            xdeba karstul sicarieleTa dadgena; g – adgilis geologiuri  

kveTi;  _ winaaRmdegoba omi/m. 
         1 – grunti  = 300 omi/m; 2 – kirqva  = 800 omi/m; 3 – karstuli sivrce.  

L O 

a) 

b) 

3 

3 

1 

4 

2 1 

6 

5 

7 

g) 

150 

90 
120 

2 60 

 
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miwisqveSa karstuli siRrmeebis gamosavlenad mizanSewonilia 

eleqtrodazvervis meTodis gamoyeneba, romelic mdgomareobs gansazRvrul 

siRrmeze ganlagebuli qanebis sisqis winaRobis gansazRvraze. Tu qanis 

SigniT aris sicariele, winaaRmdegoba mkveTrad icvleba (nax. 4.55) da 

gruntis winaaRmdegobasa da eleqtrodebs Soris manZilis damokidebulebis 

xazi mruddeba. gamokvlevebis masalebis mixedviT adgilis rukaze 

aRniSnaven daqveiTebuli eleqtruli winaaRmdegobis zonis sazRvrebs, 

romlebic karstebis gavrcelebis maxasiaTebels warmoadgenen.trasis 

SedarebiT usafrTxo gayvanisaTvis aucilebelia wylisaTvis 

naklebSeRwevadi zedapiruli gruntis Sres hqondes sisqe ara nakleb 8–10 m, 

wyalSi xsnadi mTis qani mcire dabzarulobisas iyos mcire sisqis, gruntis 

wylebi iyos naklebagresiuli, xolo xarji mcire. 

miwisqveSa siRrueebTan saSiSi zonis sazRvrebi SeiZleba pirveli 

miaxloebiT ganisazRvros geologiur kveTze grafikuli agebiT. amasTan, 

karstuli siRruis ganivad, misi saxuravis sazRvrebTan zomaven Camongrevisa 

da dajdomis kuTxeebs, moyvanils cxr. 4.6 (nax. 4.56). 

cxrili 4.6 

qanebi  

saangariSo 
kuTxeebi, grad 

qanebi  

saangariSo 
kuTxeebi, grad 

jdomis 

j 

ngrevis 

gr 

jdomis 

j 

ngrevis 

gr 
kldovani 
gamoufitav 

70 50 qviSovani, sveli, 
sustad 

Secementebuli  

50 90 

kldovani 
gamofituli 

50 60 qviSovani, 
mSrali, sustad 
Secementebuli 

40 140 

Tixnari mkvrivi 40 70 qviSovani 
fxvieri 

40 140 

Tixnari plastiuri 30 80  30 150 

 
karstuli siRrueebis ganlagebis usafrTxo siRrmes sainJinro 

nagebobebis fuZidan gansazRvraven empiriuli formulis saSualebiT 

 uu KK , 

sadac h – karstuli siRruis simaRlea; uK usafrTxoebis koeficienti. 

usafrTxoebis koeficientis sidide damokidebulia geologiur 

pirobebze da nagebobis kategoriaze saavtomobilo gzebisaTvis da 

dakarstuli kirqvebisaTvis Ku Seadgens 100–150. 
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nax. 4.56. qanebis ngrevisa da jdenis zonaTa dadgenis 
sqema karstuli da arakarstuli qanebis fenebad ganlagebisas: 

           I – Cajdomis zona; II – Camongrevis zona; III – karstuli sicariele; 
           1 – mkvrivi Tixa; 2 – mtkice klde; 3 – sustad Secementebuli 
           qviSa; 4 – karbonatuli qanebi.  

 

4.17. trasireba karstul raionebSi 
 

gzebis kvleva Ziebisas karstuli Zabrebi kargad Cans satelitur 

suraTebze, rac aadvilebs trasis saukeTeso variantis SerCevas. 

rig SemTxvevebSi trasis SedarebiT umniSvnelo gadaadgilebiT 

SeiZleba arsebiTad Semcirdes karstuli procesebiT gzis dazianebis 

saSiSroeba (nax. 4.57). Tu karstuli ubnis Camovla SeuZlebelia, 

mizanSewonilia trasis gayvana wyalgamyofebze an maRal samdinaro 

terasebze.  

reliefis aseT amaRlebul ubnebze karstuli procesebi vlindeba 

naklebad vidre ferdobebis qveda nawilSi, sadac mTis qanebi ixsneba auzis 

didi farTobidan modenil wyalSi. 

gzis gayvanis raionSi Tu mravali wlis ganmavlobaSi axali Zabrebi 

ar gaCenila es metyvelebs, rom karstuli procesebi Caqra da dabali 

kategoriis gzebis ageba SesaZlebelia karstuli procesebis gaTvaliswinebis 

gareSe. maRali kategoriis gzebis gayvana ki SeiZleba mcire simaRlis 

yrilebiT, Zabrebis Tavmoyris ubnebis SemovliT im pirobiT, rom gzispira 

zolis farglebSi Sesruldeba samuSaoebi, miwisqveSa napralebSi wylis 

SeRwevis Sesamcireblad, gansakuTrebiT xsnadi qanebis sisqeSi. am mizniT 

iTvaliswineben Semdeg RonisZiebebs: gzispira zolis moSandakeba da 

reliefis dadablebul adgilebSi Segubebuli wylis acileba. ar unda 

iqnas gamoyenebuli dawneviTi reJimis milebi da xidebi, romlebic 

0 
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3 

1 

4 

II 

2 
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h
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h

 

I 



 166

gaangariSebulia nagebobis win wylis akumulaciaze; wyaldenebisa da samTo 

arxebis kalapotebis gamagreba; karstuli Zabrebis amovseba wyalSeuRwevadi 

gruntiT misi SredaSre SemWidroebiT; yrilis zeda mxridan Rrma 

rezervebis mowyobis da gruntis karierebis gaxsnis akrZalva. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 4.57. gzis trasis dazusteba karstul raionSi geologiuri 
gamokvlevebis monacemebiT: 

        1 – trasis Tavdapirveli varianti; 2 – saboloo varianti; 3 – aSkara 
        karstebis monakveTebi; 4 – faruli karstebis monakveTebi; 5 – kirqvebis 
        kontaqtis xazi metamorful da amofrqveul qanebTan 
 

WaburRilebis saSualebiT gzasTan axlos ganlagebuli karstuli 

siRruebisa da napralebis amovseba (tamponaJi), qviSa-Tixis, bitumisa da 

cementis xsnarebiT. xsnadi mTis qanebis wyalSeRwevadobis Semcirebis 

mizniT mizanSewonilia xelovnur nagebobebTan Rruebis aramdgradi Weris 

Camongreva afeTqebiT; Rrma drenaJis mowyoba gruntis wylis miwis 

vakisisaken dinebis Sesawyvetad, rac karstuli procesebis warmoSobis 

mizezs warmoadgens; miwis vakisTan axlos Rruebisa da Rrma napralebis 

amovseba qviSiT an qvayriliT, Tu maTi Semovla ar SeiZleba; karstuli 

2 

5 

3 

1 

4 
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Rruebis ubnebis gadakveTa estokadebiT, romlebis sayrdenebi CaSvebulia 

karstuli procesebisadmi midrekili fenebis qveviT. 

gzebis daproeqtebis pirobebis mixedviT Zalian bevri saerToa 

karstul raionebsa da miwisqveSa samTo gamonamuSevrebs zemoT ganlagebul 

ubnebTan. Rrma gamonamuSevrebisagan warmoqmnili jdoma ar aris didi, 

mimdinareobs nela da ar axdens gavlenas gzis muSaobaze. jdomis gamowveuli 

safaris sisworis darRveva SeiZleba aRdgenili iqnas saremonto 

samuSaoebis Catarebisas. 

jdomis mimdinareoba unda gaviTvaliswinoT mxolod xidebis 

konstruqciaSi, romlebic unda iTvaliswinebdes araTanabari jdomis 

SesaZleblobas da mis kompensacias. 

zedapirTan axlos mdebare gamonamuSevrebi, aucileblad unda amoivsos 

gzispira zolis farglebSi. Zvel SaxtebSi 30 m-ze nakleb siRrmeSi 

sicarieleebs avseben qviSian Tixiani xsnariT. 6 m da naklebi siRrmis 

gamonamuSevrebis Wers xsnian eqskavatorebiT, ris Semdeg qvabuls avseben 

gruntiT, misi misi fenafenad SemWidroebiT. saqarTveloSi gansakuTrebiT 

kargadaa aTvisebuli karstuli sicarieleebis amovseba cementis xsnaris 

CaWirxvniT, ris Sedegad miiReba miwisqveSa wylebisagan SeuRwevadi barieri. 

es meTodi farTod iqna gamoyenebuli enguris TaRovani kaSxalis 

mSeneblobisa da Semdgomi eqspluataciis procesSi. xsnadi qanebisagan 

zedapiruli wylebis efeqturad mocileba SesaZlebelia mravali sxva 

meTodiT, mag. WaburRilebidan wylis amotumbviT da a.S., magram karstul 

procesebTan brZolis RonisZiebani saWiroebs mniSvnelovan xarjebs, 

Sromatevadia da arasakmaod efeqturi. gansakuTrebiT saavtomobilo gzebis 

mSeneblobisas vinaidan saWiroa maTi ganxorcieleba did sigrZeze. amitom, 

ubnebs, sadac karstuli procesebi aqtiurad viTardeba saWiroa 

SeZlebisdagvarad Tavi avaridoT. 
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