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1 sainJinro-geologiuri ruka, masStabi 1:2000 GC-1701-1 1 

2 
gvirabis grZivi sainJinro-geologiuri Wrili, I 
varianti. masStabi 1:1000 

GC-1701-2 1 

3 
gvirabis grZivi sainJinro-geologiuri Wrili, II 
varianti. masStabi 1:1000 

GC-1701-3 1 

4 
ganivi sainJinro-geologiuri Wrilebi, masStabi 
1:1000 

GC-1701-4 4 

danarTebi 

danarTis  

# 
danarTis dasaxeleba 

furclebis 

raodenoba

1 gruntebis vertikaluri eleqtrozondirebis Sedegebi  11 

2 fotodokumentacia 2 
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1. Sesavali  
 
winamdebare teqnikur angariSSi warmodgenilia saqarTveloSi, 

darialis xeobaSi gzis axali gvirabis geoteqnikuri gamokvlevis 
Sedegebi.  

gvirabis ganlagebis ubani administraciulad miekuTvneba daba 
stefanwmindis municipalitets da ganlagebulia misgan CrdiloeTiT 8 
km-mde manZilSi, ruseT-saqarTvelos sazRvarTan axlos. kvlevebi 
ganxorcielda S.p.s.  “Landsvirkjun Power ehf”-sa (damkveTi) da Sps 
`jeoinJinirings~ (Semsrulebeli) Soris 2017 wlis 8 inavars dadebuli 
#GC-1701  xelSekrulebis mixedviT. 

geoteqnikuri angariSis Sinaarsi emyareba xelSekrulebiT 
gansazRvruli savele kvlevebisa da arsebuli fondur-literaturuli 
masalebis monacemebs. savele samuSaoebi moicavda gvirabis samSeneblo 
teritoriis rekognoscirebas da saproeqto zolSi arsebuli gruntebis 
kvlevas geofizikuri meTodiT, kerZod  vertikaluri 
eleqtrozondirebiT (vez). umTavresi monacemebi-ki gvirabis geologiuri 
garemosa da geoteqnikuri pirobebis gaSuqebisaTvis, aRebulia amJamad 
ukve aSenebuli ,,dariali-hes“-is samSeneblo teritoriis sainJinro-
geologiuri kvlevisa da gvirabebis saSemsruleblo dokumentaciis 
mravalferovani masalidan, romelic Sps ,,jeoinJiniringis“ mier Seiqmna 
2011-2015 wlebSi. hes-is mSeneblobisaTvis gamokvleuli teritoria 
mTlianad moicavs saavtomobilo gvirabis ganlagebis ubans, xolo misi 
erT-erTi gvirabi (kerZod miwisqveSa sageneratoro darbazTan 
misasvleli gvirabi), ganlagebulia saproeqto saavtomobilo gvirabis 
trasis paralelurad, imave zolSi. amdenad savele kvlevebis Sedegebsa 
da arsebul mravalfoerovan fondur masalaze damyarebuli monacemebi, 
myar safuZvels qmnis saavtomobilo gzis gvirabis geoteqnikuri 
pirobebis swori interpretaciisaTvis.   
 

saproeqto mosazrebis Tanaxmad, saavtombilo gvirabi unda ganlagdes 
md. Tergis xeobis im monakveTSi, sadac Tergs uerTdeba marcxena fer-
dobidan Camomdinare md. devdoraki, romelic saTaves iRebs myin-
varwveris (yazbegis) mTis cicabo ferdobidan da romelSic periodu-
lad xdeba didi energiis mqone mZlavri seluri nakadebis formireba. 
seluri nakadebi, Tergis xeobis fskeris siviwrovis pirobebSi, yovel-
Tvis uqmnida safrTxes Tergis marjvena napirze ganlagebul gzas da 
sxva komunikaciebs, ramac ganapiroba aq gvirabis mSeneblobis saWiroeba.     
    

kvleviTi da kameraluri samuSaoebi, romlebic xelSekrulebis 
pirobebis mixedviT Sesrulda gzis gvirabis samSeneblo ubnis 
geoteqnikuri pirobebis SefasebisaTvis, mocemulia qvemoT moyvanil 
cxril-1.1-Si.  
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cxrili 1.1    samuSaoTa saxeobebi da Sesrulebis vadebi 
 

# samuSaoas aRwera 
faqtiuri 
raodenoba 

1 
personalis da aRWurvilobis mobiliza-
cia/demobilizacia 

1 

2 
adre Catarebuli kvlevebis da darial hesis gvirabebis 
dokumentaciis monacemebis Seswavla da analizi 

1 

3 
gvirabis da gvirabis samxreT portalis sainJinro-
geologiuri rekognoscireba (daax. 1.4 km) 

1 

4 
vertikaluri eleqtro zondireba (30 m siRrmemde), 
gvirabis samxreT portalidan 350-390 m sigrZis manZilze 

9 

5 

teqnikuri angariSis momzadeba samuSaoebis Sedegebis 
safuZvelze; erTi qarTuli da erTi inglisuri          
egzempliaris beWdva. angariSi grZiv geologiur 
Wrilebs samxreTi portaluri ubnis ganiv Wrilebs. 

1 
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2. bunebrivi garemos daxasiaTeba  

 
2.1 klimati 

 
saavtomobilo gvirabis ganTavsebis ubnisa da mimdebare teritoriis 

klimaturi maxasiaTeblebi aRebulia saqarTvelos samSeneblo klima-
tologiuri normidan - pn 01.05-08, daba stefanwmindis meteopunqtis mona-
cemebis mixedviT. aRniSnuli normis cxril 2-Si mocemuli ZiriTadi max-
asiaTeblebis mixedviT, saproeqto teritoria miekuTvneba Ig qveraions. 
klimaturi maxasiaTeblebi moyvanilia qvemoT moyvanil cxrilebSi. 

 
cxrili 2.1.1  klimaturi qveraionis ZiriTadi klimaturi maxasiaTeblebi 
 
klimaturi 

raioni 
klimaturi 
qveraioni 

ianvris  
saSualo 

temperatura
0C 

zamTris 3 
Tvis qaris 
saSualo 

siCqare, m/wm 

ivlisis  
saSualo tem-

peratura, 
0C  

ivlisis 
fardobiTi 
tenianoba, 

% 
I Ig -4-dan -14-mde - +12-dan +21-mde - 

 
cxrili-2.1.2 haeris temperatura da tenianoba 
 

# 
Kklimaturi  

maxasiaTebeli 
 Tveebis mixedviT wli 

uri I II III IV V VI VII VIII IX X XI XII
 
1 

haeris saSualo Tvi-
uri da wliuri tem-

peratura, 0C 
-5.2 -4.7 -1.5 4.0 9.0 11.8 14.4 14.4 10.6 6.6 1.5 -2.6 4.9 

2 
haeris temperaturis 
absoluturi minimumi, 
0C 

-34 

3 
haeris temperaturis 
absoluturi maqsi-

mumi, 0C 
32 

4 
yvelaze cxeli Tvis 

saSualo maqsimumi, 0C 
- - - - - - 20.3 - - - - - - 

5 
haeris temperaturis 

amplituda, 0C 
9.5 9.6 10.5 10.6 10.2 10.4 9.5 11.2 10.2 10.3 9.5 9.8 - 

6 
haeris fardobiTi 
tenianoba, % 

62 63 66 69 70 71 74 72 72 67 64 61 68 

 
cxrili-2.1.3 naleqebis raodenoba da Tovlis safari  
 

naleqebis 
raodenoba 

weliwadSi, mm 

naleqebis 
dReRamuri 
maqsimumi, mm 

Tovlis  
safaris wona, 

kpa 

Tovlis  
safaris dReTa 

ricxvi 

Tovlis safaris 
wyalSemcveloba, 

mm 
786 111 0.84 104 180 

 
cxrili-2.1.4 qaris wnevis normatiuli mniSvnelobebi  
 

W0  
5 weliwadSi erTxel, kpa 

W0  
15 weliwadSi erTxel, kpa 

0.23 0.30 

cxrili-2.1.5  qaris udidesi siCqare, SesaZlebeli 1, 5, 10, 15, 20 weliwadSi 
erTxel, m/wm 
 
1 weliwadSi 5 weliwadSi 10 weliwadSi 15 weliwadSi 20 weliwadSi
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18 20 21 22 22 
 
cxrili-2.1.6 qaris mimarTulebis ganmeorebadoba  
 

qaris maxasiaTebeli  
mimarTuleba 

Stili 
C Ca a sa s sd d Cd 

qaris mimarTulebis 
ganmeorebadoba (%) 

ianvari 11 1 1 4 70 13 0 0 - 
ivlisi 46 4 2 3 36 5 1 3 - 

qaris mimarTulebis da Stilis 
ganmeorebadoba (%) weliwadSi 

25 2 1 4 57 9 1 1 33 

 
     cxrili 2.1.7    gruntebis sezonuri gayinvis normatiuli siRrme, sm. 

Tixa da Tixnari 
grunti 

qviSa wvrili da 
mtvrisebri,  
qviSnari 

qviSa saSualo da 
msxvili, xreSovani 

qviSa 

msxvilnatexovani 
grunti 

83 100 108 124 
 
 

2.2 geomorfologia da reliefi 

 
Tergis xeobis zeda nawili sof. kobidan daba stefanwmindamde 

Crdilo-aRmosavleTisken aris mimarTuli, xolo stefanwmindis qveviT – 
CrdiloeTisaken. misi talvegi (xeobis fskeri) kobi-stefanwmindis 
monakveTze daaxloebiT 200 metriT dabldeba. misi absolituri simaRle 
stefanwmindasTan 1730 m. simaRlezea zRvis donidan, xolo 
stefanwmindidan qveviT, darialSi, sadac unda ganTavsdes  
saavtomobilo gvirabi, Tergis kalapots didi vardna aqvs da es niSnuli 
sof gveleTis midamoebSi 1350 m-mde, xolo saqarTvelos CrdiloeT 
sazRvarze 1200 m-mde ecema. xeobis morfologiaze didi gavlena 
mouxdenia  misi formirebis garkveul  etapze yuros qedidan Camosul 
grandiozul mewyersa da masze ganlagebul yuros xevis Rvarcoful 
gamonazidebs, romelzec amJamad daba stefanwmindaa ganlagebuli. 
darialis xeobis dasawyisad swored es zRude iTvleba, saidanac md. 
Tergis kalapotis daxriloba da Sesabamisad dinebis siCqare mkveTrad 
matulobs.  

darialis xeobis yvelaze viwro kldovani nawili, romlis 
farglebSic iqneba ganTavsebuli saavtomobilo gvirabi,  md. Tergisa da 
misi Senakadebis eroziuli moqmedebiT paleozouri granitebisa da 
iuruli fiqlebis masivSia CaWrili. xeobis marjvena ferdobze, romlis 
siRrmeSic gvirabi unda ganlagdes, eroziul-denudaciuri procesebiT 
sxvadasxva xasiaTis reliefuri formebia warmoqmnili. ferdobze 
arsebuli reliefis formebis sxvadasxvaobas ganapirobebs misi 
liTologiuri da teqtonikuri struqtura, masivSi kldovani, 
napralovani qanebis, meoTxeuli myinvaruli da mdinareuli naleqebis, 
agreTve koluviuri qvayrilebisa da proluviuri (Rvarcofuli) 
warmonaqmnebis arseboba. mdinaris marjvena napiris gaswvriv kldovani 
qarafebi morigeobs maT Soris arsebul eroziul xevebTan, romelTa 
fskeri yvelgan CamonaSali namsxvrevi (koluviuri) RorRiTa da 
lodebiTaa dafaruli. amdenad, md. Tergis utyeo, zogan buCqnariani 
xeobisaTvis damaxasiaTebelia eroziiTa da sxva aqtiuri denudaciuri 
procesebiT warmoqmnili rTuli da mkacri reliefuri pirobebi.  
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xeobis marjvena ferdobis is nawili, sadac saavtomobilo gvirabi 
unda ganTavdes, warmoadgens cicabo  kldovan  ferdobs, mkveTri 
eroziuli CaRrmavebebiTa  da Camocvenili lodebisa da RorRis 
danagroviT, ferdobis Ziris zog ubanze.  

darialis xeobis fskeri, daba stefanwmindis qveviT, gansakuTrebiT-
ki saavtomobilo gvirabis  ganlagebis ubanze, viwroa. aq igi TiTqmis 
mTlianad dakavebulia mdinaris kalapotiTa da gzis vakisiT.  

 
2.3 geologiuri agebuleba  

teqtonikurad saavtomobilo gvirabis ganlagebis zona da 
garemomcveli teritoria Sedis kavkasionis mTavari qedis zonaSi. igi 
umTaresad agebulia qvedaiuruli TiTqmis erTgvarovani Tixa-fiqlebis 
da aspiduri fiqlebis dastebiT, romlebSic iSviaTad aRiniSneba 
alevrolitebisa da qviSaqvebis Txeli SuaSreebi. maTSi gamoiyofa ori 
stratigrafiuli warmonaqmni:  plinsbax-qvedatoarsuli asakis wiklau-
ris da sinemiuruli asakis kistinkis wyebebi. am ukanasknelis Crdilo 
nawilSi ganlagebulia zedapaleozouri asakis gveleTisa da darialis 

granituli masivebi (yPz3). garda amisa gansaxilvel teritoriaze didi 

gavrcelebiT sargebloben gansxvavebuli simZlavris diabazebis daikebi, 
romlebic kveTen granitoidebs da maT Semcvel qvedaiurul 
TixafiqlebSi ganviTarebul naoWa struqturebs. saavtomobilo gvirabis 
zeda (samxreTi) nawili ganTavsdeba kistinkis wyebis aspiduri fiqlebis 
ganlagebis zonaSi, xolo qveda (CrdiloeTi) nawili ganlagdeba dari-
alis granitul masivSi.  

md. Tergis xeobis marcxena ferdze, misi marcxena Senakadebis baSsa 
da sakeceTs Soris, 3 km-s manZilze, qvedaiuruli naleqebi mTlianad 
gadafarulia gvianpleistocenuri asakis Cxeris lavuri nakadiT, myin-
varuli naleqebiT da sxvadasxva genetikuri tipis meoTxeuli warmonaq-
mnebiT. samxedro gzaze es vulkanogenuri qanebi warmodgenilia an-
dezituri da andezitdacituri lavebiT, romlebic msxvilnatexovan 
piroklastebTan da tufebTan morigeoben. aqvea ganviTarebuli gan-
sxvavebuli Semadgenlobis, didi simZlavris mqone aluviuri, deluviur-
proluviuri da koluviuri naleqebi.  

rogorc zemoT aRiniSna, saproeqto gvirabi ganTavsdeba qveda iuris  
kistinkis wyebis sinemiuruli asakis aspidur fiqlebSi da darialis 
granitul masivSi.  

sinemiuruli asakis kistinkis wyebis warmonaqmnebi, warmodgenilia 
darialis granitoiduli masivis samxreT kontaqtamde, 1,5 km-s fargleb-
Si. am granitTaSoris areSi ZiriTadad gavrcelebulia Savi feris aspi-
duri fiqlebi, romlebSic ganlagebulia Ria feris Txeli alevro-
litebi da nacrisferi, xSirad wvrilmarcvlovani, umTavresad kvar-
ciani, qviSaqvebis 0,2-1,2 m-s sisqis Sreebi. 

struqturulad es wyeba aq samxreTisken cicabod, 75-85-T, daxril 
rTuli agebulebis mqone monoklins warmoadgens. mis daaxloebiT Sua 
nawilSi, 400 m-is farglebSi, is garTulebulia damreci morfologiis 
fleqsuruli gadaRunviT. es ukanaskneli dislocirebulia Zlier 
SekumSuli maRali rigis naoWebiT, romelTa sigane 100 m-s aRwevs. isini 
romlebsac aqvT viwro kliteebi da cicabo frTebi, subvertikalurad 
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arian ganlagebuli. maTi RerZuli sibrtyeebi umTavresad 80-85-ani kuTx-
iT daxrilia CrdiloeTisaken. imave mimarTulebiT, oRond 30 gradusiT, 
daqanebulia danaoWebis sarkis zedapiri. fleqsuris samxreT frTaSi 

gadis albaT mcireamplitudiani rRveva, romelic 80-ani kuTxiT 
daxrilia samxreTisaken. 

  unda aRiniSnos, rom granitTaSoris areSi ganviTarebul kistinkis 
wyebis qanebSi klivaJi didi gavrcelebiT ar sargeblobs, maTi viwro (1-
5 mm) sibrtyeebi iSviaTad warmodgenilia Savi fiqlebis dastebSi, sadac 
isini Sreebrivobis paralelurad arian ganlagebuli.  

kistinkis wyebis CrdiloeTiT ganlagebulia darialis gvianpaleo-
zouri asakis granituli masivi, romlis gaSiSvlebebi xeobis gaswvriv 
TiTqmis 4 km-s manZilze grZeldeba. mis samxreT kontaqtSi, romlis 
sibrtye 80 gradusiTaa daxrili samxreTisaken, milonitizirebuli da 
dafiqlebuli granitoidebi rRveviTi struqturis gareSe exeba kistinkis 
wyebis metamorful Savi aspiduri fiqlebis dastas. es ukanaskneli ki 
mWidrod aris mikruli da mirCiluli granitebis zedapirze. kontaqtis 
zonaSi arsebuli dafiqlebis sibrtyeebi da fiqlebSi ganviTarebuli 
klivaJi erTmaneTis paraleluria. darialis masivis Crdilo kontaqti 

Semcvel qanebTan 80-85-ani kuTxiT daqanebulia CrdiloeTisaken. aq uSu-
alod, rRvevis gareSe, erTmaneTs exebian Savi metamorfulad Secvlili 
gamkvrivebuli (garqaulebuli) da TiTqmis masiuri granitoidebi, rom-
lebSic aRiniSneba maTi amgebi mineralebis mxolod Zalian susti ori-
entacia. kontaqtis farglebSi Semcveli fiqlebi Zlier arian mi-
kavSirebuli da mirCiluli granitis zedapirze. 

aRsaniSnavia, rom fiqlebriobis garda darialis granitul masivSi 

zogan ganviTarebulia Crdilo-dasavleTi (290-300) mimarTebebis mqone 
rRveviTi struqturebi. isini yvelgan daxrilia CrdiloeTisaken 75-85 
gradusiani kuTxiT da masivs sxvadasxva zomis gaswvriv blokebad ana-
wileben. maTi gadaadgilebis amplitudebi da kinematika samarkiro 
niSnebis uqonlobis gamo aqamde daudgeneli rCeba. 

darialis masivi, gveleTis granitoidebTan SedarebiT, ufro gan-
sxvavebuli Siga agebulebiT xasiaTdeba. misi  samxreTi kontaqtidan 
CrdiloeTiT, 450 m-is manZilze, granitoidebSi gavrcelebulia sub-
vertikaluri fiqlebrioba, rac aRiniSneba maTi Semadgeneli mineralebis 
erTmaneTis paralelur sibrtyeebSi ganlagebiT. garda amisa, am inter-
valis farglebSi, maTSi ganviTarebulia nakaddinebiTi genezisis 
ganSrevebis struqturebi, rac granitebis kristalizaciis dros 
nivTierebis plastiuri moZraobis kvals asaxavs. isini warmodgenilia 
sxvadasxva feris, Semadgenlobis, marcvlovnebis da teqsturis mqone 
granitebis Sreebis morigeobiT. nakadebis fenebis simZlavre ar aris 
erTnairi da did sazRvrebSi cvalebadobs 1-5 sm, 10-50 sm, 1-10 m da a.S. 
aseTi faciesebis granitoidebi masivis gacilebiT farTo centralur da 
Crdilo nawilebSi gavrcelebuli ar aris. amasTan erTad aq granitebSi 
qreba fiqlebrioba da am ubnebze ganviTarebulia masiuri, umTavresad 
saSualo da msxvilmarcvlovani da agreTve porfiruli granitoidebi. 
amrigad, darialis masivi Tavisi Sinagani teqsturuli agebulebiT, asi-
metriul nagebobas warmoadgens. aq did monakveTze, mis Crdilo 
sazRvramde, ar aris gavrcelebuli granitebis samxreTi kontaqtis 
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SedarebiT viwro zolSi ganlagebuli kidura faciesebi da fiqlebrivi 
teqsturebi. 

darialis masivis farglebSi farTod aris ganviTarebuli 
sxvadasxva simZlavris diabazebis daikebi. isini naCvenebia sainJinro-
geologiur rukaze da Wrilebze (ix. angariSis grafikuli nawili).  

md. Tergis xeobaSi diabazebis daikebi gavrcelebulia mTavari qedis 
zonaSi da yazbeg-lagodexis zonis Crdilo kideSi, romlebic ZiriTadad 
warmodgenilia sinemiur-plinsbax-qvedatoarsuli, Zlier deformirebuli 
aspiduri fiqlebiT. isini ganTavsebulia agreTve gvianpaleozouri asa-
kis darialisa da gveleTis granitoiduli masivebis farglebSi.  

intensiurad dislocirebuli qvedaiuruli fiqlebiani dasta gams-
Wvalulia didi raodenobiT misi gamkveTi subvertikaluri klivaJis 
sibrtyeebiT da blanti da myife patara rRvevebis zedapirebiT. darial-
is granitoidebSi ki araTanabrad aris ganviTarebuli fiqlebrivobis 
cicabo sibrtyeebi, romlebic masiuri agebulebis qanebis monakveTebTan  
morigeoben. am struqturuli elementebis gaswvriv umTavresad intruzi-
ulad SemoWrilia da ganlagebulia diabazebi, romlebic daikebis 
mTavar sistemas qmnian. isini zogjer kveTen klivaJisa da Sreebriobis 
zedapirebs, magram miuxedavad maT Semcvel danaleq qanebSi ganvi-
Tarebuli Zlier danaoWebisa, TviTon daikebi dislocirebulni ar ari-
an.  

darialis xeobaSi diabazebis daikebi sxvadasxva mimarTulebebiT 
xasiaTdeba da samxreTidan CrdiloeTisaken maT orientaciebSi mniSvne-
lovani gansxvavebebi aRiniSneba. kistinkis wyebaSi da gveleTis granit-

oidebSi gavrcelebulia subganeduri (270-285) mimarTebebis mqone diaba-
zebis sxeulebi, romlebsac am xeobaSi yvelaze metad warmodgenili 
mimarTebebi gaaCniaT. diabazebis daikebis orientacia icvleba darialis 
dafiqlebul da masiur granitoidebSi, sadac maTi mimarTebebi isev 

samxreT-dasavluri (240-260) xdeba.  
yvela orientaciis mqone diabazebis sxeulebis gavrcelebis areebSi 

zogjer ganlagebulia submeridionaluri (335-345) mimarTulebebis gar-
digardmo daikebi. isini kveTen subganeduri mimarTebebis daikebs, rac 
maT SedarebiT ufro axalgazrda asakze miuTiTebs.  

mTlianobaSi granituli masivebis farglebSi da agreTve maT Sem-
cvel aspidur fiqlebSi ganviTarebulia subganeduri, samxreT-
dasavluri, Crdilo-dasavluri da submeridianuli mimarTebebis mqone 
diabazebis daikebi. maTi simZlavreebi 0.3-8 m-is sazRvrebSi icvleba, iS-
viaTad ki 10-20 m-s aRwevs. daikebis ganlageba, rogorc wesi, cicaboa – 

70-85, xan ki 60 an 90, da isini daxrilia samxreTiT an CrdiloeTiT. 
darialis xeobaSi warmodgenili diabazebis daikebis mimarTulebebis 
dadgeniT irkveva, rom isini SeWrili arian sxvadasxva genezisis 
napralTa sistemebSi. granitoidebSi gavrcelebuli diabazebis daikebi 
umTavresad ganlagebulia gaWimviT struqturebSi, romlebic 
miekuTvnebian sxletvis napralebs (samxreT-dasavluri da Crdilo-
dasavluri mimarTebebis mqone sxeulebi), xolo maTi mcire nawili 
ganviTarebulia mowyvetis napralebSi (submeridionaluri daikebi) da 
SekumSviTi warmoSobis fiqlebriobis zedapirebis gaswvriv. qvedaiurul 
metamorful Tixa-fiqlebis dastebSi ki diabazebis daikebi ZiriTadad 
ganTavsebulia klivaJis sibrtyeebSi, romlebic gabrtyelebis napralebs 
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warmoadgenen, danarCenebi ki SeWrili arian diagonalur da gardigard-
mo gaWimvis napralebSi, agreTve blanti da myife rRvevebis zonebSi  

aRsaniSnavia, rom diabazebi axdenen sust zemoqmedebas maT Semcvel 
aspidur fiqlebze. kontaqturi metamorfizmi gamoxatulia rqaulebis 
mxolod viwro (ramdenime sm-dan, pirvel metramde) zoniT daikebis orive 
mxares, sadac Semcvel qanebSi arsebuli fiqlebrivi teqstura Zlier 
Secvlilia an mTlianad waSlilia.  

amrigad, diabazebis yvela sxeulebi, romlebic gavrcelebuli arian 
md. Tergis xeobis am monakveTSi, miuxedavad maTi Semadgenlobisa da te-
qsturisa, mxolod intruziuli warmoSobisaa da formirebuli arian ma-
sivSi naoWa struqturebis formirebis Semdeg.  
 
2.4 napralovani teqtonika  

 
dariali hesis saproeqto teritoriaze Catarda kvleva kldovan 

qanebSi napralTa sistemebis dasadgenad. Seswavlili ubani ganlagebu-
lia kavkasionis naoWa sistemis RerZul da samxreTi ferdis teqtoniku-
ri zonebis farglebSi. RerZuli zona warmodgenilia sinemuruli asakis 
aspiduri fiqlebis, qviSaqvebis da kvarcitebis morigeobiT, romlebic 
gakveTilia darialis da gveleTis granitoiduli masivebiT. samxreTi 
ferdis zona warmodgenilia plinsbaxuri asakis Tixa-fiqlebis da 
alevrolitebis morigeobiT, romlebSic iSviaTad ereva qviSaqvebis 
Txeli SuaSreebi. orive am zonis naleqebs intensiurad kveTen 
sxvadasxva (0,5-25 m) simZlavris TiTqmis vertikalurad ganlagebuli di-
abazis daikebi. aq yvela tipis qanebisaTvis damaxasiaTebelia kargad 
gamosaxuli napralianoba.  

dakvirvebebisTvis garkveul adgilebSi, liTologiuri da fizikur-
meqanikuri Tvisebebis mixedviT, airCa sxvadasxva tipis Sreebi da qanebi. 
sul aRebulia 10 wertili (naCeni) da gakeTda 218 gazomva. aRniSnul 
wertilebs Soris saproeqto saavtomobilo gvirabis ubanze qanebis 
napralianobis daxasiaTebisaTvis SeirCa kistinkis wyebisa da granituli 
masivebis farglebSi Sesrulebuli gazomvebi, rogorc ufro metad 
damaxasiaTebeli ubnis liTologiuri da struqturul-teqtonikuri 
TaviseburebebisaTvis.   (ix. qvemoT moyvanili diagramebi da grafikuli 
nawili). naCenebis aRwerebSi moyvanilia maTi koordinatebi, qanis li-
Tologiuri aRweriloba, geografiuli ganTavseba, napralebis ganlageba 
"vardi"-diagramaze da vulfis orientirebul badeze, maTi statistikuri 
analizi da calkeuli napralebis gazomvebis sia. 

miRebuli monacemebi damuSavebulia 2Dmove2.5 kompiuterul pro-
gramaSi. unda aRiniSnos, rom detaluri struqturuli da statistikuri 
analizis Sedegad SesaZlebeli gaxda gvirabis saproeqto teritoriaze 
napralTa teqtonikis detalurad daxasiaTeba.  

saerTo statistikuri analizidan gamomdinare aq ZiriTadad gam-
oiyofa klivaJis warmomqmneli, agreTve qanebis gamkveTi da diagonaluri 
napralebi. ubnis farglebSi saSualod gamoiyofa 6 napralTa sistema da 
3 ZiriTadi veqtoruli komponenti (ix. nax. 1), agreTve damatebiT gam-
oiyofa naklebad gavrcelebuli VII-XI sistemebis napralebi. 

Seswavlil arealSi gavrcelebuli napralebis gazomvebiT miRebuli 
Sedegebis analiziT dadgenilia Semdegi napralTa sistemebi: 

I. 24-394-37  
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II. 69-9525-56  
III. 115-1406-89  
IV. 202-2305-36  
V. 237-28325-76  
VI. 312-35816-47  
 
ramdenime obieqtze daikvirveba SedarebiT umniSvnelo napralTa 

sistemebi, rogorebicaa: 

VII. 8-1555-65  
VIII. 150-19016-88  
IX. 295-30525-75  
 
ZiriTadi veqtoruli komponenti gasaSualebis Semdeg SegviZlia 

gamovsaxoT procentebSi, rac napralTa sistemebis ganawilebis saSu-
alebas mogvcems. pirveli sistemis napralebi Seadgenen saerTo raode-

nobis 6% (24-394-37), meore sistemis napralebi 7% (69-9525-56), mesame 
sistemis napralebi 6% (115-1406-89), meoTxe sistemis napralebi 15% 

(202-2305-36), mexuTe sistemis napralebi 21% (237-28325-76) da meeqvse 
sistemis napralebi ki 16% (312-35816-47). ZiriTadi daZabulobis tenzo-

ri (an mimarTuleba) ki N mimarTulebisaa - (0(360) 82). napralebis yvela 
sistema kavkasionis azevebis Tanadroulia. 

aqve unda aRiniSnos, rom naklebad gavrcelebuli napralebi, 

romlebic ecemian Crdilo-dasavleTiT (295-305) iribi kuTxeebiT (25-75) 
kveTen yvela zemoT aRniSnul napralTa sistemas da Sesabamisad ufro 
axalgazrdebia. msgavsi napralTa sistema ZiriTadad dakavSirebulia 
kumSviT ZalebTan, gamovlenils danaoWebis gvianalpur etapze.  
    qvemoT mocemulia qanebis napralianobis maxasiaTeblebi, naCenebis 
mixedviT. 
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naCeni # 4  

koordinatebi:     X = 469473         , Y= 4728834 
qanebis Semadgenloba: yPZ3 - gveleTis granituli masivi. Ria-nacrisferi 
Ggranitoidebi da gneisebi.  muqi-nacrisferi diabazebis daikebi 

 
napralianobis maxasiaTeblebi 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

1 310 82 9 210 65 17 195 70 
2 310 86 10 195 55 18 195 72 
3 320 84 11 195 60 19 245 45 
4 315 88 12 200 70 20 245 48 
5 130 85 13 205 70 21 248 48 
6 140 88 14 200 60 22 250 40 
7 315 85 15 200 55 23 245 40 
8 210 70 16 210 60 24 250 47 

 
naxazi 1. vardi-diagrama 
 

Trend Plunge  Type 
26 32  Eig 1 
125 15  Eig 2 
237 53  Eig 3 
 
naxazi 2. napralianobis sistemis 
jamuri diagrama (wiTeli wreebiT 
aRniSnulia ZiriTadi veqtorebi) 
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naCeni # 5  
koordinatebi:     X = 469488,     Y= 4729456 
qanebis Semadgenloba: PZ3 - zeda paleozouri. kistinkis wyeba. gveleTis ma-
sivis CrdiloeTi kontaqti. momwvano da monacrisfro zolebrivi meta-
morfitebisa da alevrolitebis morigeoba.  

 
napralianobis maxasiaTeblebi 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

1 220 60 10 295 75 
2 220 65 11 295 72 
3 215 65 12 300 72 
4 215 60 13 40 26 
5 225 60 14 40 30 
6 220 55 15 38 30 
7 290 70 16 43 25 
8 290 68 17 43 30 
9 300 70 18 43 26 

 
naxazi 1. vardi-diagrama 

 
Trend Plunge Type 
87 44 Eig 1 
223 36 Eig 2 
332 24 Eig 3 
 
naxazi 2. napralianobis sistemis 
jamuri diagrama (wiTeli wreebiT 
aRniSnulia ZiriTadi veqtorebi) 
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naCeni # 6   
 
koordinatebi:     X = 469797,    Y= 4730861 
qanebis Semadgenloba: yPZ3 - darialis granituli masivi. Ria-nacrisferi Ggranit-
oidebi da gneisebi.  muqi-nacrisferi diabazebis daikebi 

 
napralianobis  maxasiaTeblebi 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

1 190 70 6 290 48 
2 160 68 7 290 45 
3 315 78 8 150 68 
4 330 34 9 180 16 
5 295 50    

 
naxazi 1. vardi-diagrama 
 

 
Trend Plunge Type 
131 33 Eig 1 
358 47 Eig 2 
238 25 Eig 3 
 
naxazi 2. napralianobis sistemis 
jamuri diagrama (wiTeli wreebiT 
aRniSnulia ZiriTadi veqtorebi) 
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naCeni # 7  
koordinatebi:     X = 469800,    Y= 4730439 

qanebis Semadgenloba: yPZ3 - darialis granituli masivi. Ria-nacrisferi 
Ggranitoidebi da gneisebi.  muqi-nacrisferi diabazebis daikebi 

 
napralianobis  maxasiaTeblebi 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

1 190 80 7 305 58 
2 190 85 8 115 78 
3 305 58 9 60 50 
4 305 62 10 175 58 
5 285 45 11 240 78 
6 95 78    

 
naxazi 1. vardi-diagrama 
 

 
Trend Plunge Type 
115 15 Eig 1 
24 6 Eig 2 
272 73 Eig 3 
 
naxazi 2. napralianobis sistem-
is jamuri diagrama (wiTeli 
wreebiT aRniSnulia ZiriTadi 
veqtorebi) 
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naCeni # 8   
koordinatebi:     X = 469720,     Y= 4728337 
qanebis Semadgenloba: PZ3 - zeda paleozouri. kistinkis wyeba. gveleTis masivis 
samxreTi kontaqti. metamorfizirebuli fiqlebi, kvarcitebi. diabazis daikebi  

 
napralianobis  maxasiaTeblebi 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

N 
daqanebis 
azimuti, 
grad 

daxris 
kuTxe, 
grad 

1 20 80 9 230 30 
2 20 85 10 260 60 
3 260 30 11 265 65 
4 210 32 12 185 18 
5 210 35 13 200 20 
6 115 80 14 45 50 
7 315 48 15 60 60 
8 315 50    

 
naxazi 1. vardi-diagrama 

 
 
Trend Plunge Type 
69 56 Eig 1 
214 29 Eig 2 
313 16 Eig 3 
 
naxazi 2. napralianobis sistemis 
jamuri diagrama (wiTeli wreebiT 
aRniSnulia ZiriTadi veqtorebi) 
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2.5 samSeneblo teritoriis seismuri saSiSroebis Sefaseba  

 
sakvlevi teritoria 
 
seismuri saSiSroeba Sefasebulia Semdegi sakvlevi teritoriisaTvis: 
grZedi – 44.58-dan 44.69-mde; ganedi – 42.62-dan 42.71 (sur.1). 
 

 
sur.1. kvlevis are. 

 
 
regionis teqtonika 
saqarTvelo mdebareobs kavkasiaSi, romelic erT-erT seismurad aqtiur 
regions warmoadgens alpur-himalaur koliziis sartyelSi. rogorc 
istoriuli aseve instrumentuli monacemebis analizi gviCvenebs, rom 
regioni xasiaTdeba e. w. saSualo seismurobiT, rodesac Zlieri 
miwisZvrebi magnitudiT 7 da epicentrSi makroseismuri intensivobiT 9  
bali (MSK skala) xdeba, 103-104  wlis ganmeoradobiT.  
saqarTveloSi seismuroba asaxavs regionis ZiriTad teqtonikas, 
romelsac ganapirobebs arabeTis filaqnis moZraoba CrdiloeTis 
mimarTulebiT, rac Tavis mxriv iwvevs TurqeTis da iranis filaqnebis 
gasxletvas Sesabamisad dasavleTis da aRmosavleTis mimarTulebebiT, 
kavkasionis qedis aRzevebas da ZiriTadad  Secocebis tipis seismurad 
aqtiuri rRvevebis formirebas.   
saqarTvelos teritoriaze siRrmuli rRvevebis gamoyofa sxvadasxva 
niSanTa erTobliobis safuZvelze moxda. saqarTvelos teritoriaze 
siRrmuli rRvevebi farTodaa gavrcelebuli. maTi umravlesoba 
farulia (rRvevis sibrtye uSualod dedamiwis zedapirze ar gamodis) 
da maTi Taviseburebani dgindeba struqturuli, magmaturi, 
sedimentaciuri, aerokosmodeSifrirebis, burRvis da sxva geologiuri 
da agreTve sxvadasxva geofizikuri (gravimetriuli, magnituri, seismuri, 
Rrma seismuri zondirebis da sxva) monacemebis safuZvelze. garda amisa, 
mniSvnelovania am regionis miwis qerqis deformaciuli struqturebis 
gvianalpuri (neoteqtonikuri), maT Soris Tanamedrove, kinematikisa anu 
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teqtonikur ZabvaTa velis da agreTve amave periodebis 'horizontaluri 
da vertikaluri moZraobebis xasiaTis garkveva.  
TiTqmis yvela ZiriTadi rRveva, umetesad ki maTi calkeuli nawilebi, 
gamovlenilia sxvadasxva geofizikur velebSi geofizikuri 
lineamentebis saxiT da maTze araerTi miwisZvris epicentria 
ganlagebuli (gamyreliZe da sxv. 1998). garda Tbilisis uSualo 
siaxloves mdebare aqtiuri rRvevebisa, mniSvnelovani efeqtis gamowveva 
SeuZliaT (savaraudoa 7 balamde efeqti MSK skalaze) sxva, ufro 
daSorebul aqtiur rRvevebTan dakavSirebul miwisZvrebsac. es aqtiuri 
rRvevebi pirobiTad SeiZleba daiyos kavkasionis, aWara-TrialeTis naoWa 
sistemis, javaxeTis zegnisa da mTaTaSorisi depresiis rRvevebad. sur. 2. 
naCvenebia saqarTvelos aqtiuri rRvevebis ruka (gamyreliZe da sxv. 1998).  
  

 

 
 

sur. 2. saqarTvelos aqtiuri rRvevebis ruka (gamyreliZe da sxv. 1998). 

 
I. seismuri saSiSroebis Sefaseba 

 
    meTodologia 
 
seismuri saSiSroeba gamoTvlil iqna maqsimaluri horizontuli da 
vertikaluri aCqarebisaTvis kornelis meTodiT, kerZod kompiuteruli 
programiT SEISRISK III  (benderi da perkinsi 1987). gamoyenebul iqna 
seismuri saSiSroebis Sefasebis albaTuri meTodi. romelic oTxi 
etapisagan Sedgeba (Reiter 1990, Kramer, 1996):  
 
1. miwisZvris keris zonebis gamovlena  
sakvlevi teritoria iyofa diskretul seismur kerebad,  im daSvebiT 
rom TiTeuli keraSi seismuroba erTgvarovnad aris ganawilebuli. Sesa-
bamisad mocemuli magnitudis miwisZvra Tanabari albaTobiT SeiZleba 
moxdes keris nebismier wertilSi.    
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2. miwisZvraTa ganmeorebadobis kananzomierebebis gansazRvra.   
miwisZvrebis katalogis analiziss safuZvelze, TiTeuli seismuri keri-
saTvis dgindeba magnitudur/sixSireuli damokidebuleba, seismuri aq-
tivoba da sxva parametrebi.   
3. dedamiwis zedapirze miwisZvris efeqtis Sefaseba  
SerCeuli iqna lokaluri monacemebis safuZvelze gaTvlili dacxromis 
funqcia, romlis mixedviTac fasdeba mocemuli magnitudis mqone 
miwisZvris mier gamowveuli efeqti mocul manZilze epicentridan. amave 
dros yuradReba unda mieqces dacromis funqciaSi monacemTa gabnevas, 
romelic asve unda iqnes gaTvaliswinebuli gaTvlebisas.  
4. saSiSroebis Sefaseba  
seismuri saSiSroebis Sefaseba efuZneba im faqts, rom mocemuli magni-
tudis miwisZvrebis moxdenis albaToba keris zonaSi mocemuli daSore-
biT erTmaneTisagan proporciulia keris zonis saerTo farTobis Se-
fardebisa im farTobTan romelsac miwisZvra moicavs. vinaidan daSvebis 
Tanaxmad TiTeuli keris zona erTgvarovani seismurobiT xasiaTdeba ad-
vilad SeiZleba daTvlili iqnas miwisZvris ganmeoradoba miwisZvris ke-
ris zonis mocemul monakeTze.  xdeba jamuri integrireba monacemebisa 
gruntis rxevis mniSvnelobebis, magnitudebis da miwisZvris keris zo-
nebis mixedviT. miRebuli Sedegebidan SesaZlebelia dadgindes gadaWar-
bebis albaToba miwisZvris intensivobis an gruntis aCqarebis nebismieri 
mniSvnelobisaTvis, im daSvebiT, rom seismuri procesi puasonuri xasia-
Tisaa.       
 
    gamoyenebuli monacemebi  
 
seismuri kerebis gansazRvra da parametrizacia.  
seismuri kerebi gansazRvruli iqna saqarTvelos aqtiuri rRvevebis 
rukis (e. gamyreliZis da sxva 1998) bazaze. garda xazobrivi seismuri 
kerebisa, seismuri zona iqna gamoyofili javaxeTis zeganze, vinaidan 
seismuri aqtivoba aRniSnul teritoriaze metad difuziuria. 
seismuri keris zonebis gamovlenis Semdeg, Catarda maTi parametrizacia, 
kerZod Sefasebul iqna maqsimaluri SesaZlo miwisZvris magnituda 
TiTeuli zonisaTvis. risTvisac gamoyenebuli iqna sxvadasxa midgomebi, 
rogorc geologiuri mosazrebebi aseve empiuriuli midgoma mocemuli 
varazanaSvilis da sxv. 1998 mier, romelic kargad asaxavs regionis 
Taviseburebebs. 
meore aranakleb mniSvnelovani parametria seismurad aqtiuri fenis 
siRrmis gansazRvra. am TvalsazrisiT saqarTvelos teritoria SeiZleba 
daiyos Semdeg pirobiT zonebad 1) kavkasionis mTavari qedi, 2) mTaTaSo-
risi depresia 3) mcire kavkasioni 4) javaxeTis zegani. hipocentruli 

sirRmeebis ori diapazoni SeiZlba iqnes gamoyofili:  h = 3 - 7 km da 

h2 = 9 -15 km. amTgan pirveli SedarebiT sust movlenebs axasiaTebs 

(M5), xolo meore ufro Zlier miwisZvrebs ukavSirdeba, sabooloT 
daTvlebisaTvis saSualo mniSvneloba 10 km iqna gamoyenebuli. 
 
miwisZvraTa ganmeorebadobis kananzomierebebis gansazRvra.  
miwisZvraTa ganmeorebadobis kananzomierebebis gansazRvrisaTvis Se-
viswavleT da gadavamuSaveT saqarTvelos teritoriis miwisZvraTa kat-
alogi. zogierTi miwisZvris parametri Tavidan iqna gansazRvruli. kat-



sainJinro kvleva-Zieba,  
daproeqteba, mSenebloba 

jeoinJiniringi

 

saqarTveloSi, darialis xeobaSi gzis axali gvirabis geoteqnikuri gamokvlevis Sedegebi. 22/35 

 

alogi moicavs informacias 57000 met miwisZvraze kavkasiis regionSi 
dawyebuli periodiT Cvens welTaRricxvamde da damTavrebuli 2010 wlis 
CaTvliT, maT Soris 300–mde miwisZvra istoriulia (1900 wlamde). spe-
cialuri algoriTmis saSualebiT katalogi gaiwminda forSokebis, af-
TerSokebisa da seismuri gundebisagan da Sedegad e. w. damoukidebel 
miwisZvraTa katalogi miviReT, romlebic puasonur ganawilebas emor-
Cileba. TiTeuli seismuri keris zonis seismuri aqtivobis Sesafaseblad 
SerCeuli iqna miwisZvrebi 1962-2010 wlebis droiT periodSi da 2.5-ze 
meti magnitudiT (warmomadgenlobiTi magnituda). miwisZvrebis mikuTvneba 
ama Tu im kerisaTvis moxda epicentris gansazRvrisas miRebuli 
cdomilebebis gaTvalswinebiT, raTa daTvlili yofiliyo gutenberg-
rixteris ganawileba. epicentris gansazRvris cdomilebis gasaSu-
aloebuli modeli iqna SerCeuli im daSvebiT, rom aRniSnuli cdomile-
ba normalur ganawilebas eqvemdebareba, standartuli gadaxriT 3.4 km. 
TiToeuli keris zonisaTvis ganxiluli iqna mxolod  miwisZvrebi, ro-
melTa epicentrebic sam standartul gadaxraze axlo manZilze imyofe-
boda. swored sxvadasxva keridan daSorebis mixedviT miwisZvrebs mieniWa 
garkveuli wonebi, normaluri ganawilebis albaTuri-simkvrivis mrudis 
mixedviT. sabolood TiToeuli miwisZvris sxvadasxva kerebze mikuTvebis 
wonebi iqna normirebuli, ise rom maT jams erTi Seedgina. aRniSnuli 
gaTvlebi Catarebuli iqna  specialurad dawerili progamuli kodebis 
gamoyenebiT. TiToeuli seismuri keris zonisaTvis miRebuli magnitudur 
raodenobrivi ganawileba normalizirebuli iqna droSi da a da b 
koeficientebi iqna daTvlili umcires kvadratTa meTodis gamoyenebiT. 
miRebuli Sedegebi mocemulia  cxril-1-Si.  
 
cxrili -1 -  seismuri keris zonebis parametrebi 

dasaxeleba abrev. Mmax A B 
Gebi – Lagodexi f1 7.0 3.105 -0.927 
Main thrust of The Greater Caucasus f2 7.0 2.315 -0.738 
Frontal overthrust of the Caucasus nappes f3 6.5 2.608 -0.926 
Loki – Agdam f4 6.5 3.392 -0.985 
Southern marginal of Adjara - Trialeti zone f5 6.5 2.172 -0.748 
Gagra – Java f6 7.0 1.646 -0.518 
Frontal overthrust of molasse napple f7 5.5 1.459 -0.602 
Tbilisi fault f8 5.5 0.485 -0.500 
Asa-Aragvi f9 6.5 1.439 -0.662 
Northern marginal of Adjara - Trialeti zone f10 7.0 2.034 -0.726 
Borjomi-Kazbegi f11 6.5 3.160 -0.942 
Javakheti Zone Jav 6.5 3.405 -0.913 

 
 
miwisZvris efeqtis Sefaseba 
miwisZvraTa efeqti Sefasebuli iqna ori sxvadasxva parametris gam-
oyenebiT: gruntis maqsimaluri aCqareba PGA (horizontuli) da gruntis 
maqsimaluri aCqareba PGA (vertikaluri). gamoyenebuli iqna dacxromis 

ori modeli (Smit et al 2000) da (Ambraseys et al. 1996) 
 
seismuri saSiSroebis Sefaseba 
kornelis meTodi, kerZod kompiuteruli programa SEISRISK III  (benderi 
da perkinsi 1987), iqna gamoyenebuli gamoTvlebisaTvis. e. w. logikuri 
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xis meTodi iqna gamoyenebuli, 50% albaTobiT yofiliyo gaTvalisiwne-
buli gruntis rxevis dacxromis orive modeli. daTvlili iqna rogorc 
maqsimaluri horizontuli da vertikaluri aCqarebebi 1, 2, 5, 7, da 10 % 
albaTobebisaTvis. agebuli iqna saSiSroebi mrudi sakvlevi ubnisaTvis, 
50 wliani molodinis periodisaTмs (sur. 3,4). aCqarebis mniSvnelobebi g-
s erTeulebSi mocemulia cxrili 2 da 3-Si.   
 
 
cxrili 2.4.2 -  gamoTvlili horizontuli aCqarebis sidideebi 

Prob.%  1  2 3 5 7  10

Ambr  0.12  0.11 0.1 0.09 0.08  0.07

Smit  0.11  0.1 0.09 0.08 0.07  0.06

Aver.  0.115  0.105 0.095 0.085 0.075  0.065
 
 
cxrili 2.4.3 -  gamoTvlili vertikaluri aCqarebis sidideebi 

Prob.%  1  2 3 5 7  10

Ambr  0.1  0.09 0.08 0.07 0.06  0.05

Smit  0.09  0.08 0.07 0.06 0.05  0.04

Aver.  0.095  0.085 0.075 0.065 0.055  0.045
 
 

 
 
 
sur. 3. seismuri saSiSroebis mrudi horizontuli aCqarebebisaTvis 
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       sur. 4. seismuri saSiSroebis mrudi vertikaluri aCqarebebisaTvis 
 
unda aRiniSnos, rom cxrili 2 da 3-Si miTiTebuli mniSvnelobebi 10%-
iani albaTobebisaTvis Seesabameba swored 475 wlian periods (cxrili 4) 
 

cxrili 2.4.4 -  horizontuli da vertikaluri aCqarebebi 475 w. 

saSualo dab.per. 475 w. horizontaluri vertikaluri 

Ambr  0.07  0.05 

Smit  0.06  0.04 

Aver.  0.065  0.045 

 
 
2.6 hidrogeologiuri pirobebi 

 
saavtomobilo gvirabis ganlagebis teritoriaze miwisqveSa wylebi, 

cirkulaciis tipis mixedviT,  ori nawilad iyofa, -  foruli cir-
kulaciisa da napraluri cirkulaciis wylebad. pirveli maTgans, anu 
foruli cirkulaciis wylebs Seicavs meoTxeuli asakis koluviuri, 
proluviuri da aluviuri genezisis gruntebi, xolo meore maTgani, - 
napraluri cirkulaciis wylebi, dakavSirebulia kldovani qanebis ma-
sivTan da cirkulirebs am qanebSi ganviTarebul sxvadasxva genezisis 
napralTa sistemebSi. saproeqto teritoriaze forovani cirkulaciis 
wylebs Seicavs agreTve xeobis ferdobebsa da fskerze arsebuli flu-
viur-glaciuri naleqebis fenebic, romelTa sisqe,  arsebuli naCenebis 
(gaSiSvlebebis) mixedviT zogan aTeulobiT metria, Tumca es 
ukanaskneli gvirabis ganTavsebis ubanze da mimdebare zonaSi mxolod 
mcire fragmentebis saxiTaa warmodgenili.   

wina wlebSi Catarebuli hidrogeologiuri literaturuli wyaros 
mixedviT (ssrk hidrogeologia, tomi-X, saqarTvelos ssr), qveda iuruli 
fiqlebi, romlebiTac warmodgenilia saproeqto teritoriis erTi na-
wili,  sporaduladaa gawylianebuli. isini Seicaven napralovani cir-
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kulciis uwnevo wylebs. wylebi ZiriTadad hidrokarbonatul-
kalciumiania, susti mineralizaciiT (0.1-0.6gr/l). gvirabSi wyalmodena 
mosalodnelia wveTvis saxiT, msxvil teqtonikur napralebSi xSiri 
wveTvisa da nakadis saxiT. mosalodneli wyalmodena sangrevze 0.02-0.3 
m3/sT 

imave wyaros mixedviT, granituli masivis qanebi, romlebic mon-
acvleoben  fiqlebis wyebebTan, aseve Seicaven napralovani cirkulaciis 
uwnevo wylebs. wylebi ZiriTadad hidrokarbonatulia, iSviaTad hidro-
karbonatul-sulfaturi, susti mineralizaciiT (0.1-0.4 gr/l).  gvirabSi 
wyalmodena mosalodnelia wveTvis saxiT, msxvil teqtonikur napraleb-
Si  xSiri wveTvisa da wvrili Wavlebis saxiT. mosalodneli wyalmodena 
sangrevze 0.03-0.4 m3/sT.   

saproeqto gvirabis ganlagebis zolSi, dariali-hesisaTvis 
Sesrulebuli kvlevebis dros gaburRil 90 m-mde siRrmis horizonta-
luri WaburRilidan, romelic gaiburRa darialis granitul masivSi, 
adgili hqonda sust wyalmodenas, debitiT 0.005l/wm (anu 18l/sT-Si).  

 
imave kvlevebis farglebSi, WaburRilebidan da wyarodan aRebuli 

sinjebis qimiuri analizis mixedviT (ix. danarTi-5), gruntis wylebi ar 
aris agresiuli wyalSeRwevadobis mixedviT arcerTi markis betonis 
mimarT. metalis konstruqciebisadmi garemo avlens saSualo xarisxis 
agresiulobas rogorc perioduli dasvelebis, aseve gruntis wylis do-
nis dabla, ramdenadac gruntebisa da qanebis praqtikulad yvela sax-
esxvaobis filtraciis koeficienti aRemateba 0.1 m-s dRe-RameSi. 

dariali hes-is saderivacio  gviragebis mSeneblobis dros wyal-
gamovlenas adgili hqonda umetesad susti wveTvis an wveTvis saxiT. 
SedarebiT mcire monakveTebze wveTva iyo xSiri, xolo ufro mcire mo-
nakveTebze fiqsirdeboda xSiri wveTva WavlebTan erTad. amave dros 
garkveuli monakveTis gavlis Semdeg wyalmodena TandaTan mcirdeboda 
mTelanaSi (qanebis masivSi gvirabis Tavze) misi maragebis Semcirebis 
kvalobaze, xolo mSral periodebSi saerTd wydeboda. aRsaniSnavia isic, 
rom naleqian periodebSi kvlav hqonda adgili wyalmodenis momatebas 
mokle periodSi, gansakuTrebiT granituli masivebidan, maTSi Ria 
napralebis arsebobis gamo. wyalmodenaze mudmivi monitoringis Sedeg-
ebis mixedviT, 5 km-mde sigrZis saderivacio gvirabidan (SiSveli TaRiTa 
da kedlebiT), jamurma wyalmodenam Seadgina 25 l/wm, rac utoldeba 1500  
litrs wuTSi da Sesabamisad 0.3 litrs wuSi gvirabis 1 grZivi metridan, 
gvirabis 5 m-mde diametris pirobebSi. ufro naklebi iyo wyalmodena hes-
is misasvlel da wyalsarin gvirabebSi, romelTa mTelanebi SedarebiT 
naklebi iyo zedapidan maTi mcire CaRrmavebis gamo. am gvirabebis umetes 
sigrZeze wyalgamovlenas adgili hqonda umetesad susti wveTvis saxiT.  

aRniSnulidan gamomdinare saavtomobilo gvirabSi ar aris mosa-
lodneli wyalmodena iseTi raodenobiT, romelic ramdenadme mainc 
xels SeuSlis mis mSeneblobas.  

amave dros unda aRiniSnos is garemoeba, rom saproeqto gvirabis 
samxreTi portalis ubanze, kldovani ferdobis ZirSi dagrovili 
msxvilnatexovani koluviur-proluviuri naleqebis sqel fenaSi da-
fiqsirebulia gruntis wylebis frontaluri gamosavali 65-70 m-mde man-
Zilze. wyaroebis jamuri debiti Seadgens 10 litramde wamSi. savaraudod 
wyali moedinaba xeobis marjvena ferdobis maRali niSnulebidan xevebis 
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fskeris gavliT, Semdeg infiltrirdeba ferdobis ZirSi dagrovil 
msxvilmarcvlovan fxvier gruntebiSi da gamosavals poulobs misi 
fuZis (gzis) gaswvriv, frontaluri saxiT.  

  
3. gruntebis Sedgeniloba, mdgomareoba da fizikur-meqanikuri 

Tvisebebi 

 
sainJinro-geologiuri TvalsazrisiT, saavtomobilo gvirabis 

gruntebi iyofa or klasad: xisti struqturuli kavSirebis mqone 
gruntebi, anu kldovani qanebi  da gruntebi, romelTac ar gaaCniaT xis-
ti struqturuli kavSirebi, anu arakldovani gruntebi.  
 
3.1 kldovani qanebi 

 
   dariali-hes-is nagebobaTa kompleqsis ganTavsebis teritoriis far-
glebSi kldovani masivi warmodgenilia Semdegi ZiriTadi liTologiuri 
saxesxvaobebiT: 

 Tixafiqali alevrolitebisa da qviSaqvis Txeli zolebiT; 

 aspiduri fiqali alevrolitis Txeli zolebiT; 

 nacrisferi, wvrilmarcvlovani arkozuli qviSaqvebi; 

 kvarcitebi; 

 momwvano tufo-qviSaqvebi; 

 zolebrivi momwvano da monacrisfro rqaulebi; 

 granitebi; 

 diabazebi; 
 
qanebis aRniSnuli liTologiuri saxesxvaobebis  fenebi da 

sxeulebi  gamokvleuli teritoriis sxvadasxva nawilSi urTierTmo-
rigeobis sxvadasxva kombinaciiTa da masisa da moculobis sxvadasxva 
procentuli TanafardobiTaa warmodgenili. am qveTavSi gruntebis 
calkeuli tipebis fizikur-meqanikuri Tvisebebis Sefasebis Semdeg, 
momdevno TavSi (Tavi-4) mocemulia gruntuli pirobebis Sefaseba, 
gruntis TiToeuli tipis fizikur-meqanikuri Tvisebebis maxasiaTebelTa 
sidideebis  safuZvelze da es Sefaseba  gamomdinareobs TiToeul 
dastaSi qanis ama-Tu im liTologiuri saxesxvaobis procentuli Sem-
cvelobidan.  

sakvlevi nimuSebi qanebis liTologiuri saxesxvaobebidan aRebulia 
rogorc WaburRilebidan (vertikaluri da horizontaluri Wabur-
Rilebi), aseve gaSiSvlebebidan. gaSiSvlebebze nimuSebi aRebulia por-
tatiuli saburRi danadgariT gaburRil mcire siRrmis WaburRilebSi. 
WaburRilebisa da qanebis nimuSebis aRebis adgilebi aRniSnulia sain-
Jinro-geologiur rukaze (ix. angariSis grafikuli nawili). qanebis sax-
esxvaobebis kvlevis Sedegebi mocemulia qvemoT,  cxril-3.1-Si.    
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cxrili-3.1    kldovani qanebis calkeuli liTologiuri saxesxvaobebis  

fizikur-meqanikuri Tvisebebis maxasiaTebelTa mniSvnelobebi 
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1 Tixafiqali 
alevrolitebisa 
da qviSaqvis Txeli 
zolebiT 

2,70 69,81 58,93 2,65 61,32 48929 0,23 

kldovani qani 
mtkice  

2 aspiduri fiqali 
alevrolitis 
Txeli zolebiT 

2,8 86,43 83,65 2,71 65.9 50108 0,19 
kldovani qani 

mtkice 

3 wvrilmarcvlovani 
arkozuli 
qviSaqvebi 

2,75  122,89  119,22  5,89  124,4  57872  0,20 
kldovani qani 
Zlier mtkice

4 kvarcitebi 
 

2,79  151,28  139,00  7,09  162,40  27829 
 

0,17 

kldovani qani 
Zlier mtkice

5 momwvano tufo-
qviSaqvebi 
 

2,63  102,50  86,45  5,01  114,86  25388  0,23 
kldovani qani 

mtkice 

6 zolebrivi mom-
wvano da monac-
risfro rqaulebi 
 

2,84  148,46  136,51  6,66  128,37  94520  0.29 

kldovani qani 
Zlier mtkice

7 granitebi 
 

2,7  112,71  109,72  3,46  88,91  76927  0,18 
kldovani qani 
Zlier mtkice

8 diabazebi 
 

2,86  109,18  94,33  4,04  102,56  58862  0,15 
kldovani qani 
Zlier mtkice

 
garda amisa, qanebis ZiriTadi liTologiuri saxesxvaobebisaTvis gan-
isazRvra dinamikuri Tvisebebis maxasiaTeblebi (talRebis gavrcelebis 
siCqare,  puasonis koeficienti, drekadobis dinamikuri moduli). Sesa-
bamisi Sedegebi mocemulia cxril-3.2-Si. 
 
cxrili-3.2  kldovani qanebis dinamikuri Tvisebebis parametrTa sidideebi 
 

naCenis 
N 

, 
gr/sm3 

VP, m/wm  VS, m/wm  Vs/Vp

ganivi de-
formaciis 
(puasonis) 

koeficienti



drekadobis
dinamikuri 
moduli  
E, mpa 

kldovani qanebis  
dasaxeleba 

1 2.70 2738 1600 0.58 0.24 17147.81 Tixafiqali 

2 2.69 2659 1640 0.62 0.19 17252.03 Tixafiqali 

3 2.82 3712 2318 0.62 0.18 35749.28 
Ria-nacrisferi 

diabazi 

4 2.70 2688 1630 0.61 0.21 17332.74 Tixafiqali 
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naCenis 
N 

, 
gr/sm3 

VP, m/wm  VS, m/wm  Vs/Vp

ganivi de-
formaciis 
(puasonis) 

koeficienti



drekadobis
dinamikuri 
moduli  
E, mpa 

kldovani qanebis  
dasaxeleba 

10 2.71 2948 1925 0.65 0.13 22630.66 aspiduri fiqali 

11 2.58 2833 1643 0.58 0.25 17394.90 kvarciti 

12 2.79 3887 2290 0.59 0.23 36059.18 diabazi 

13 2.68 3906 2180 0.56 0.27 32469.52 graniti 

14 2.71 3771 2400 0.64 0.16 36180.45 graniti 

15 2.69 3980 2520 0.63 0.17 39837.68 graniti 

17 2.79 4168 2830 0.68 0.07 47883.26 rqauli 

18 2.97 3702 2419 0.65 0.13 39126.83 arkozuli qviSaqva 

19 2.78 3011 1943 0.65 0.14 23956.56  aspiduri fiqali 

 
3.2 arakldovani gruntebi  

 
arakldovani gruntebi saproeqto saavtomobilo gzis teritoraze 

warmodegenilia mxolod monatexovani SeukavSirebeli gruntebiT, ro-
melSic wvrildispersuli mtvrovani da Tixovani komponentebis Sem-
cveloba mcirea. genetikurad es gruntebi mdinaris fskeris aluviur-
proluviuri (apQIV) da ferdobis fuZesTan danagrov koluviur-
proluviur (cpQIV) naleqebs warmoadgenen.  namsxvrevi masala Sesdgeba 
Tixafiqlebis, aspiduri fiqlebis, granitebisa  da diabazebisagan. 
msxvili fraqciebi RorRi, lodebi umetesad diabazebisa da granitebis 
natexebs warmoadgens. md. Trgis kalapotSi, aluviuri naleqi Seicavs 
didi raodenobiT tlanqad damrgvalebul lodebs. meoTxeul naleqebs 
Soris teritoriaze mraval adgilas fiqsirdeba agreTve Zveli myinvar-
uli  (fluviur-glaciuri), sustad Secementebuli,  naleqebi, Tumca hes-
is nagebobi am naleqebTan praqtikulad ar iqneba SexebaSi.  

meoTxeuli gruntebis tipebi (romlebic aRwerebSi iwodeba rogorc 
,,fena”), grafikulad asaxulia gvirabis ganlagebis teritoriis sainJin-
ro-geologiur rukaze da Wrilebze (ix. angariSis grafikuli nawili). 

qvemoT mocemulia meoTxeuli gruntebis fenebis daxasiaTeba. 
 

fena-1 _ lodebi, RorRisa da xvinWis SemcvelobiT. grunti koluviur-
proluviuri warmoSobisaa (cpQ4). igi gavrcelebulia md. Tergis xeobis 
marjvena ferdobis qveda nawilSi, maT Soris saproeqto gvirabis 
samxreTi portalis ubanze  da warmoadgens didi daxrilobis 
ferdobidan droTa ganmavlobaSi Camogorebul-Camorecxil kldovani 
namsxvrevi masalis danagrovs.  

fena-1-is  granulometriuli Sedgeniloba eqsperimentulad  
gansazRvruli ver iqna, masSi lodebisa da RorRis didi raodenobiT 
Semcvelobis gamo. vizualuri SefasebiT-ki misi fraqciuli Sedgeniloba 
Semdegia: 

- lodebi (200 mm)  40%; 

- RorRi (200-10mm)   30%; 

- xvinWa (10-2 mm)  20%; 

- qviSovani da Tixovani fraqciebi  10%; 
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nawilakebis wyobis simkvriviT fena-1 zedapirze fxvieri, siRrmeSi 
susti da saSualo simkvrivisaa. fenis sisqe ubnis sxvadasxva wertilSi 
gansazRvrulia vertikaluri eleqtrozondirebiT da asaxulia ubnis 
ganiv sainJinro-geologiur Wrilebze.  
 
fena-2 _ kaWari-40%, kenWnari-35% da xreSi-15%, qviSis SemavsebliT-10%, 
mkvrivi. calkeuli kaWaris diametri Seadgens 2-3 m-s (aQ4) grunti 
aluviur-proluviuri warmoSobisaa (apQ4). igi gavrcelebulia md. Tergis 
kalapotis mimdebare zolSi. fenis sisqe cvalebadia.  

WaburRilidan aRebuli fenis nimuSis laboratoriuli gamokvlevis 
Sedegebi mocemulia cxril-3.3-sa da 3.4-Si. 

 
  cxrili-3.3  gruntis fena-2-is granulometriuli Sedgeniloba 
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1 5 5.0-6.0 5,1 36,6 33,4 2,1 3,1 5,8 12,1 1,8 
 
  cxrili-3.4  gruntis fena-2-is fizikuri Tvisebebi 
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1 5 5.0-6.0 10,9 14,2 28,0 20,9 7,1 -0,94 2,65 1,90 
 

   cxadia, rom fenidan aRebuli nimuSis granulometriuli analizis 
SedegSi ver aisaxa didi, tlanqad damrgvalebuli lodebis da kenWebis 
Semcveloba aluviuri gruntis masaSi. masSi aisaxa mxolod did lodebs 
Soris arsebuli, SedarebiT wvrili fraqciebis procentuli Tanafardo-
ba. fenis saboloo aRwera (kaWari-40%, kenWnari-35%, xreSi-15%, qviSa-10%), 
garda am granulometriuli analizis Sedegebisa, emyareba savele vi-
zualuri gamokvlevis monacemebsac, rac sainJinro-geologiuri agegmvis 
dros ganxorcielda. aman saSualeba mogvca miaxloebiT Segvefasebina 
fena-2-is granulometriuli Sedgeniloba.  aluviuri gruntis es fena 
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mdinaris donemde teniania, xolo mdinaris donis dabla wyalgajerebu-
li.  
  

fena-3 _ kenWnari-40%, xreSi-20%, kaWari-15-20%,  sustad Secementebuli 
qviSnar-Tixnaris SemavsebliT-20-25%. fena fluviur-glaciuri  
(myinvaruli) warmoSobisaa (fgQ4). igi xeobis ferdobebze bevrganaa 
gaSiSvlebuli, Tumca saproeqto gvirabis ganlagebis zolSi mxolod 
CrdiloeTi portalis ubanze fiqsirdeba. zogan igi SesaZloa 
gamovlindes fena-1-is qveS.  ramdenadac fena-3 kvleviTi samuSaoebis 
dros arcerT WaburRilSi gamovlenili ar aris, Sesabamisad ar aris 
aRebuli nimuSi da ar aris gamokvleuli misi Tvisebebi. misi 
Sedgeniloba da mdgomareoba aRwerilia savele-vizualuri 
dakvirvebebiTa da SefasebebiT.  
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4. sainJinro-geologiuri pirobebi 

 
4.1 liTologiuri pirobebi 

 
saproeqto saavtomobilo gvirabis ganlagebis teritoriis geolo-

giuri agebulebisa da liTologiuri struqturis  detaluri aRwera 
gadmocemulia 2.3 qveTavSi, xolo grafikulad asaxulia Sesabamis nax-
azebze (ix. angariSis grafikuli nawili). aRweris mixedviT, gvirabis ge-
ologiur struqturaSi gamoiyofa 2 liTostratigrafiuli erTeuli. 
liTostratigrafiul erTeulebSi dafiqsirebulia da Semdgom 
gamokvleulia  qanebis 6 liTologiuri saxesxvaoba. maTi CamonaTvali 
da gemokvlevis Sedegebi, mocemulia zemoT (qveTavi 3.1, cxrili-3.1.1).  

saproeqto saavtomobilo  gvirabis ganlagebis teritoriaze gam-
oyofili liTostratigrafiuli erTeulebi, maTi gavrcelebis farglebi 
gvirabSi, piketebis mixedviT da TiToeul maTganSi liTologiuri sax-
esxvaobebis procentuli Semcveloba mocemulia qvemoT, cxriluri saxiT. 

 
cxrili-4.1    liTostratigrafiuli erTeulebi, maTi gavrcelebis farglebi saproe-

qto saavtomobilo  gvirabSi da liTologiuri saxesxvaobebis procen-
tuli Semcveloba 

 

r
ig

iT
i 

#
  

 
stratigrafiuli 

kuTvnileba 
liTologiuri 
Sedgeniloba 

liTostratigrafiuli 
erTeulis 

gavrcelebis farglebi, 
trasis pk+m-dan pk+m-mde 

gvirabis I 
varianti 

gvirabis II 
varianti 

 
 
3 

J1S –qveda iura, 
sinemiuri. 
kistinkis 

wyebis qveda 
nawili 

Savi, aspiduri fiqlebi, Txeli alevro-
litis zolebiT, nacrisferi wvrilmar-
clovani arkozuli qviSaqvebis (0.2-1.2m), 
moTeTro kvarcitebis (1-4m), momwvano  
tufoqviSaqvebis  SuaSreebiT (5-20m). di-
abazis daikebi  
 aspiduri fiqali-47%,  
 arkozuli qviSaqva-20%,  
 kvarcitebis 9.9%,  
 tufoqviSaqvebi -19%,  
 diabazi-4.1%

0+00_3+39  0+00_4+51 

 
 
6 

yPz3  -  zeda 
paleozouri, 
darialis 
granit. masivi 

granitoidebi milonitizirebuli da da-
fiqlebuli, diabazis daikebiT 

 granitoidi - 90.8%,  

 diabazi - 9.2% 

 3+39_11+00  4+51_12+00 

 
 
cxril 3.1.1-sa da cxril 4.1-Si mocemuli minacemebis safuZvelze, 

Sesrulda calkeuli liTostratigrafiuli erTeulebis simkvrivisa da 
simtkicis maxasiaTeblebis gaangariSeba, TiToeul maTganSi liTologi-
uri saxesxvaobebis procentuli Semcvelobis gaTvaliswinebiT. gaan-
gariSebis Sedegebi mocemulia qvemoTmoyvanil cxril-4.2-Si.  
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cxrili-4.2   calkeuli liTostratigrafiuli erTeulebis simkvrivisa da simtkicis 
maxasiaTeblebis gaangariSebis Sedegebi 
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#
 

liTostratigrafiuli  
erTeuli 

qanebis fizikur-meqanikuri Tvisebebis 
maxasiaTeblebi da maTi saSualo Sewonili 

mniSvnelobebi 

qanis 
dasaxeleba 

simkvrive 

, g/sm3 

simtkice erTRerZa 

kumSvaze, uc, mpa 

bunebrivi wyalgaj. 

1 

2.2 J1S - qveda iura,  sinemiuri, 
kistinkis wyeba. Savi, aspiduri 
fiqlebi Txeli alevrolitis 
zolebiT, nacrisferi wvril-
marclovani arkozuli 
qviSaqvebis (0.2-1.2m), moTeTro 
kvarcitebis (1-4m), momwvano  
tufoqviSaqvebis SuaSreebiT (5-
20m), diabazis daikebiT. aspi-
duri fiqali Txeli zolebiT-
47%, arkozuli qviSaqva-20%, 
kvarcitebis 9.9%,  
tufoqviSaqvebi -19%, diabazi-
4.1% 

aspiduri 
fiqali 

2,8 

2,76 

86,43 

104,13 

83,65 

97,21 

arkozuli 
qviSaqva 

2,75 122,9 119,2 

kvarciti 2,79 151,3 139 

tufoqviSaqvebi 2,63 102,5 86,45

diabazi 2,86 109,2 94,33 

2 

yPz3  -  zeda paleozouri, 
darialis granituli masivi, 
granitoidebi milonitizir-
ebuli da dafiqlebuli, diaba-
zis daikebiT. granitoidi - 
90.8%, diabazi - 9.2% 

granitoidi 2,7 

2,71 

112,7 

112,39 

109,7 

108,30

diabazi 2,86 109,2 94,33 

 
4.2 geodinamikuri pirobebi 

 
geodinamikuri TvalsazrisiT upirveles yovlisa aRsaniSnavia uban-

ze md. devdorakis Zlieri, zogjer katastrofuli Rvarcofebis peri-
oduli Camosvla mTa myinvarwveris (yazbegis) cicabo ferdobidan, ris 
gamoc aq ganzraxulia saavtomobilo gvirabis gayvana. 

gvirabis ganlagebis teritoriis farglebSi  geodinamikuri viTare-
ba yuradRebas imsaxurebs portalur ubnebze. am mxriv unda aRiniSnos 
kldovani ferdobebis didi daxriloba orive portalis Tavze. gan-
sakuTrebiT sayuradReboa CrdiloeTi portali, romelic uSualod 
maRali da cicabo ferdobis ZirSi iqneba ganlagebuli. mSeneblobis 
dawyebamde saWiro iqneba ferdobis gawmenda moryeuli lodebisagan da 
damcavi badeebis an sxva saSualebebis gamoeneba, rogorc gvirabis 
mSeneblobis, aseve eqspluataciis periodebSi. msgavsi viTarebaa am 
TvalsazrisiT samxreT portalzec, romlis zemoT Zvel eroziul xevSi 
Ddagrovilia kldovani namsxvrevi masala, romlis umetesi masa msxvili 
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lodnariTaa warmodgenili. namsxvrevi masa zedapirul zonaSi fxvieria 
da droSi ganicdis gadaadgilebas, rac iwvevs portalis dasacavi Ro-
nisZiebebis gatarebis aucileblobas.  

gvirabis samxreT portalze garkveuli safrTxis Semcvelia mis 
zemoT arsebuli mSrali xevebi, romlebSic droebiTi wylis nakadebi 
moedineba mniSvnelovani wvimebisa da Tovlis dnobis dros. saWiro iqne-
ba am xevebis kalapotebis regulacia da gamagreba, raTa daculi iqnes 
gvirabis portali misi mSeneblobisa da eqspluataciis periodebSi.  

garda amisa, amave xevebis fskerze dagrovili koluviur-
proluviuri gruntebidan (fena-1-dan) mudmivad moedineba masSi ferdobis 
zeda nawilidan infiltrirebuli wyali, romlis debiti Seadgens 10 
litrs wamSi. saWiro iqneba am wyaroebis kaptaJi da organizebuli 
mocileba gvirabis portalidan. 

 
4.3 qanebis napralianoba 

 
kldovani qanebis napralianobis gamokvlevis Sedegebi ganxiluli 

iyo zemoT, 2.4 qveTavSi. napralianoba gamokvleulia kldovani qanebis  
gavrcelebis mTel teritoriaze. gamokvleviT moculia qanebis yvela 
liTologiuri saxesxvaoba da liTostratigrafiuli erTeuli. 
gamokvlevis masalebi damuSavda 2Dmove2.5 kompiuterul programaSi, 
gakeTda diagramebi da Sefasda napralianobis raodenobrivi maxasi-
aTeblebi.  

 
4.3.1 gruntis wylebi 

 
rogorc hidrogeologiuri pirobebis aRweraSic iyo aRniSnuli,  

saproeqto gvirabis samxreTi portalis ubanze, kldovani ferdobis Zir-
Si dagrovili msxvilnatexovani koluviur-proluviuri naleqebis sqel 
fenaSi dafiqsirebulia gruntis wylebis frontaluri gamosavali 65-70 
m-mde manZilze. wyaroebis jamuri debiti Seadgens 10 litramde wamSi. 
savaraudod wyali moedinaba xeobis marjvena ferdobis maRali 
niSnulebidan xevebis fskeris gavliT, Semdeg infiltrirdeba ferdobis 
ZirSi dagrovil msxvilmarcvlovan fxvier gruntebiSi da gamosavals 
poulobs misi fuZis (gzis) gaswvriv, frontaluri saxiT. gvirabis 
samxreTi portalis mowyobis proeqtSi gaTvaliswinebuli unda iqnas am 
gruntis wylebis kataJi da portalidan maTi organizebuli mocileba.  

 
4.3.2 wyalgamovlenis xasiaTi gvirabis gayvanis dros  

 
gvirabis ganlagebis teritoriis hidrogeologiuri pirobebi, zoga-

dad, ganxiluli iyo zemoT, 2.6 qveTavSi. aq mocemulia wyalgamovlenis 
prognozuli Sefaseba, rac emyareba qanebis napralianobis, teritoriaze 
da horizontalur WaburRilSi miwisqveSa wylebis gamovlenis, wylebis 
qimizmis da sxva faqtorebis Sesaxeb kvlevebiTa da literaturuli wy-
aroebiT miRebul informacias. gvirabSi, zogadad, adgili eqneba 
napralovani cirkulaciis uwnevo wylebis gamovlenas, Tumca dariali 
hesi-is saderivacio gvirabis gayvanisas lokalur ubnebze Caketili 
mcire areebidan adgili hqonda droebiTi xasiaTis mcired wneviani 
wylebis gamovlenac. prognozuli wyalmodena Sefasebulia aRniSnul 
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faqtorTa mixedviT ramdenadme urTierTgansxavebul monakveTebze. in-
formaqcia gadmocemulia cxriluri saxiT, gvirabis trasis piketebis 
miTiTebiT. 

 
masivis struqturis 

maxasiaTebeli  
wylis tipi da 
mineralizacia  

gr/l 

wyalmodenis 
xasiaTi 
gvirabSi 

debiti gvira-
bis 1 grZiv 

metrze, l/wT. 

gvirabis  
monakveTi 
pk+m-dan 
pk+m-mde 

sinemiuri monoklini 
flesuruli gada-
RunviT (J1s) 

hidrokarbona-
tul-kalciumiani,

 
0.1-0.6 

wveTva, zogan 
Zlieri wveTva 

susti 
WavlebiT  

0.2_4 
 

0+00_3+35 

darialis 
granituli masivi, 
dafiqlebuli, sub-
vertikaluri 
fiqlebriobiT (YPz3) 

hidrokarbona-
tuli 

 
0.1_0.4 

susti wveTva. 
mcire mo-
nakveTebSi 

Zlieri wveTva 

0.05_0.1 3.35_10+63 

 
gvirabis im mcire monakveTebze, sadac igi gadakveTs msxvil te-

qtonikur napralebs, mosalodnelia wyalmodena xSiri wveTvisa da 
wvrili Wavlebis saxiT. aseTi napralebis gamovlenis savaraudo 
adgilebi aRniSnulia teritoriis sainJinro-geologiur rukaze da 
gvirabis sainJinro-geologiur Wrilebze.  

 
4.3.3 temperaturuli pirobebi 

 
saproeqto gvirabis geoTermuli gradientis dadgenis mizniT hori-

zontalur WaburRilSi Catarda temperaturuli gazomvebi, ris 
Sedegadac temperaturam 19 da 90 metr siRrmeze Sesabamisad Seadgina 
6.62880C da  7.40220C. am monacemebis mixedviT gaTvlili temperaturuli 
gradienti Seadgens: 

gradT=(7.4022-6.6288)/ΔH=0.7734/71=0.01089 
mosalodneli maqsimaluri temperatura saproeqto gvirabSi, gan-

isazRvreba formuliT:  
Tsaang. =T90+∆H•gradT 

temperaturuli gamoTvlebi gvirabis sxvadasxva siRrmisaTvis 
moyvanili qvemoT:  
 

gvirabis 
ganlagebis 
siRrme, m 

ganazomis 
siRrme 

gazomili 
temperatura 

temperaturuli 
gradienti 
ganazomebis 
mixedviT 

saangariSo 
temperatura  

t, gradusi 

100 90 10 7,40216 0,010892394 7,51 

150 90 60 7,40216 0,009336338 7,96 

200 90 110 7,40216 0,009336338 8,43 

250 90 160 7,40216 0,009336338 8,90 

300 90 210 7,40216 0,009336338 9,36 

350 90 260 7,40216 0,009336338 9,83 
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gvirabis 
ganlagebis 
siRrme, m 

ganazomis 
siRrme 

gazomili 
temperatura 

temperaturuli 
gradienti 
ganazomebis 
mixedviT 

saangariSo 
temperatura  

t, gradusi 

400 90 310 7,40216 0,009336338 10,30 

450 90 360 7,40216 0,009336338 10,76 

500 90 410 7,40216 0,009336338 11,23 

550 90 460 7,40216 0,009336338 11,70 

600 90 510 7,40216 0,009336338 12,16 

650 90 560 7,40216 0,009336338 12,63 

700 90 610 7,40216 0,009336338 13,10 

750 90 660 7,40216 0,009336338 13,56 

800 90 710 7,40216 0,009336338 14,03 

850 90 760 7,40216 0,009336338 14,50 

900 90 810 7,40216 0,009336338 14,96 

950 90 860 7,40216 0,009336338 15,43 

1000 90 910 7,40216 0,010892394 17,31 

    
 

4.3.4 gazgamovlineba qanebSi  
 

dariali hes-is saderivacio gvirabis mTel sgrZeze (5 km) da maT 
Soris saproeqto saavtomobilo gvirabis Sesabamis monakveTSi, mxuTavi, 
feTqebadi an sxva raime mavne airebis gamovlenas adgili ar hqonia. am-
denad, mavne airebis gamovlena saproeqto saavtomogilo gvirabis 
gayvanisas mosalodneli ar aris.  

  
4.3.5 kldovani masivis Sefaseba da klasifikacia 

  
kldovani masivis geologiuri struqturis tipis, napralianobis 

maxasiaTeblebis (napralTa sistemebis raodenoba, xorklianoba, Sem-
avsebeli napralebSi, wyalmodinebis xasiaTi), erTRerZa kumSvaze 
simtkicis mniSvnelobis, qanebis xarisxis ineqsis (RQD), gvirabis RerZis 
mimarT ZiriTadi struqturebis orientaciis xasiaTis da sxva mixedviT, 
gakeTda kldovani masivis xarisxis  klasifikacia gvirabis 
mSeneblobisaTvis. xarisxis Sefaseba gakeTebulia  dariali-hesis gvira-
bebis saSemsruleblo dokumentaciis masalebis analogiis safuZvelze 
qanebis Sesabamisi wyebebis farglebSi.     

saproeqto saavtomobilo  gvirabis gaswvriv  masivis saklas-
ifikacio komponentebi cvalebadia da calkeuli monakveTebisaTvis 
miRebulia kldovani masivis xarisxis indeqsis sxvadasxva mniSvnelobebi. 
miRebuli Sedegebi, gvirabis sxvadasxva variantebisaTvis, mocemulia 
qvemoT, cxril-4.3-Si da cxril-4.4-Si.  
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cxrili-4.3     masivis xarisxi gvirabis I variantisaTvis 
 

gvirabis      
monakveTi 

liTstratigra-
fiuli erTeuli 

(wyeba) 

masivis xarisxi  

Q  klasi 

pk 0+00÷_ pk 0+63 cpQIV - ‐ 

pk 0+63 _ pk 1+46 

J1s 

11-18-75% B klasis qanebi (kargi)

4-9-15% C klasis qanebi (saSualo) 
1-2-10% D klasis qanebi (cudi) 

pk 1+46 _ pk 1+52 1-2 D klasis qanebi (cudi) 

pk 1+52 _ pk 3+34 

16-22-89% B klasis qanebi (kargi) 
6-10-6%  C klasis qanebi (saSualo)

1-2-5% D klasis qanebi (cudi)
pk 3+34 _ pk 3+39 1-2 D klasis qanebi (cudi) 
pk 3+39 _ pk 4+38 

yPz3 

14-34 B klasis qanebi (kargi) 
pk 4+38 _ pk 4+44 1-2 D klasis qanebi (cudi) 
pk 4+44 _ pk 4+56 16-32 B klasis qanebi (kargi) 
pk 4+56 _ pk 4+62 1-2 D klasis qanebi (cudi) 
pk 4+62 _ pk 5+01 19-26 B klasis qanebi (kargi) 
pk 5+01 _ pk 5+07 1-2 D klasis qanebi (cudi) 
pk 5+07 _ pk 6+38 18-26 B klasis qanebi (kargi) 
pk 6+38 _ pk 6+49 1-2 D klasis qanebi (cudi) 
pk 6+49 _ pk 7+34 16-40 B klasis qanebi (kargi) 
pk 7+34 _ pk 7+87 8-9 C klasis qanebi (saSualo) 
pk 7+87 _ pk 7+92 1-2 D klasis qanebi (cudi) 
pk 7+92 _ pk 9+16 16-18 B klasis qanebi (kargi) 
pk 9+16 _ pk 9+22 1-2 D klasis qanebi (cudi) 
pk 9+22 _ pk 9+54 16-18 B klasis qanebi (kargi) 
pk 9+54 _ pk 9+60 1-2 D klasis qanebi (cudi) 
pk 9+60 _ pk 9+72 16-18 B klasis qanebi (kargi) 
pk 9+72 _ pk 9+78 1-2 D klasis qanebi (cudi) 
pk 9+78 _ pk 11+00 16-18 B klasis qanebi (kargi) 

 
cxrili-4.4    masivis xarisxi gvirabis II variantisaTvis 
 

gvirabis     
monakveTi 

liTstratigra-
fiuli erTeuli 

(wyeba) 

masivis xarisxi  

Q   klasi 

pk 0+00÷_ pk 0+24 cpQIV - ‐ 

pk 0+24 _ pk 1+65 

J1s 

11-18-75% B klasis qanebi (kargi)

4-9-15% C klasis qanebi (saSualo) 
1-2-10% D klasis qanebi (cudi) 

pk 1+65 _ pk 1+73 1-2 D klasis qanebi (cudi) 

pk 1+73 _ pk 4+45 

16-22-89% B klasis qanebi (kargi) 
6-10-6%  C klasis qanebi (saSualo)

1-2-5% D klasis qanebi (cudi) 

pk 4+45 _ pk 4+51 1-2 D klasis qanebi (cudi) 
pk 4+51 _ pk 4+92 yPz3 14-34 B klasis qanebi (kargi) 
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gvirabis     
monakveTi 

liTstratigra-
fiuli erTeuli 

(wyeba) 

masivis xarisxi  

Q   klasi 

pk 4+92 _ pk 4+98 1-2 D klasis qanebi (cudi) 
pk 4+98 _ pk 5+64 16-32 B klasis qanebi (kargi) 
pk 5+64 _ pk 5+69 1-2 D klasis qanebi (cudi) 
pk 5+69 _ pk 6+14 19-26 B klasis qanebi (kargi) 
pk 6+14 _ pk 6+19 1-2 D klasis qanebi (cudi) 
pk 6+19 _ pk 7+62 18-26 B klasis qanebi (kargi) 
pk 7+62 _ pk 7+72 1-2 D klasis qanebi (cudi) 
pk 7+72 _ pk 8+59 16-40 B klasis qanebi (kargi) 
pk 8+59 _ pk 9+13 8-9 C klasis qanebi (saSualo) 
pk 9+13 _ pk 9+18 1-2 D klasis qanebi (cudi) 
pk 9+18 _ pk 10+43 16-18 B klasis qanebi (kargi) 
pk 10+43 _ pk 10+48 1-2 D klasis qanebi (cudi) 
pk 10+48 _ pk 10+78 16-18 B klasis qanebi (kargi) 
pk 10+78 _ pk 10+83 1-2 D klasis qanebi (cudi) 
pk 10+83 _ pk 11+08 16-18 B klasis qanebi (kargi) 
pk 11+08 _ pk 11+17 1-2 D klasis qanebi (cudi) 
pk 11+17 _ pk 12+00 16-18 B klasis qanebi (kargi) 

 
  

5. daskvnebi da rekomendaciebi 
 
5.1 saavtomobilo gvirabi unda ganlagdes darialis xeobis im 

monakveTSi, sadac mas uerTdeba Rvarcofuli bunebis md. devdoraki. 
Rvarcofis didi damangreveli Zala da natani msxvimarcvlovani ma-
salis didi raodenoba, iwvevs xeobis marjvena napirze gamavali 
saavtomobilo gzis dacvis  saWiroebas, misi 1 km-mde monakveTis 
gvirabSi gadataniT;   

5.2 liTologiurad gvirabis samSeneblo teritoria agebulia kldovani 
qanebiT, romelzec xeobis ferdobebis ZirSi ganlagebulia ferdo-
bebidan CamoSlili koluviur-proluviuri warmonaqmnebi, xolo mis 
fskerze ganlagebulia md. Tergisa da md. devdorakis aluviur-
proluviuri meoTxeuli naleqebi. meoTxeuli safaris yvela fena 
msxvilmarcvlovani lodnariTa da kaWar-kenWnariTaa warmodgenili; 

5.3 gvirabis samxreTi portalis ganlagebis ubanze  ganviTarebulia 
ferdobis msxvilmarcvlovani koluviur-proluviuri gruntis 
mZlavri Sleifi, didi lodebis SemcvelobiT, romlidanac fronta-
lurad moedineba gzis gaswvriv gruntis wyali. wyaroebis kveba 
xdeba ferdobis zeda nawilSi arsebuli, Rrmad CaWrili xevebidan. 
am portalis mowyobis proeqtiT, gaTvaliswinebuli unda iqnas 
gruntis wylebis mocilebis RonisZiebebi. portali daculi unda 
iqnas agreTve fxvieri lodnar-RorRovani gruntis Camocvenis saS-
iSroebisagan; 

5.4 gvirabis CrdiloeTi portali ganlagebulia cicabo, 700-mde daxri-
lobis kldovani ferdobis ZirSi. ferdobze qanebi danawevrebulia 
napralebiT, rac qmnis qanebis garkveuli masebis da calkeuli 
lodebis Camovardnis saSiSroebas. gvirabis mSeneblobis dawyebamde 



sainJinro kvleva-Zieba,  
daproeqteba, mSenebloba 

jeoinJiniringi

 

saqarTveloSi, darialis xeobaSi gzis axali gvirabis geoteqnikuri gamokvlevis Sedegebi. 38/35 

 

ferdobi unda gaiwmindos aramdgredi lodebisagan da gatardes 
RonisZiebebi maTi mdgradobis uzrunvelsayofad; 

5.5 hidrogeologiuri pirobebis mixedviT, samxreTi potralis mim-
debare garkveuli monakveTis farglebSi, gvirabSi mosalodnelia 
ufro meti wyalmodena CrdiloeT monakveTTan SedarebiT, rac 
ganpirobebuli iqneba portalis Tavze arsebuli koluviur-
proluviuri Slefis  gawylianebiT, ferdobis zeda nawilidan 
momdinare wylis nakadebisagan. gvirabis am nawilSi mosalodnelia 
wyalmodena xSiri wveTvisa Wavlebis saxiT, xolo gvirabis danarCen 
nawilSi mosalodneli wyalmodena wveTvis an xSiri wveTvis saxiT; 

5.6 gvirabSi ar aris mosalodneli janmTelobisaTvis mavne an 
feTqebadsaSiSi gazebis gamovlena; 

5.7 kldovani masivis xarisxi Sefasebulia dariali-hesis gvirabebis 
gayvanis dros gakeTebuli dokumentaciis safuZvelze, ris 
mixedviTac gvirabis TiToeul variantSi mosalodneblia B (kargi), 
C (saSualo) da D (cudi) klasis qanebis gamovlena (ix.  cxrilebi 4.3 
da 4.4). maTi procentuli ganawileba, gvirabebis variantebis 
mixedviT, mocemulia cxrilebSi 5.1 da 5.2.   
 
 cxrili-5.1  qanebis xarisxi gvirabis I variantSi  

       
qanebis klasi % masivSi 

B klasi 84.88 
C klasi 7.37 
D klasi 7.75 

 
 
cxrili-5.2  qanebis xarisxi gvirabis II variantSi  

 
qanebis klasi % masivSi 

B klasi 84.42 
C klasi 7.78 
D klasi 7.80 
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 - geologiuri sazRvari

 - diabazis daika

 - granitoidebis da danaleqi wyebebis protruzuli sazRvari

 - msxvili teqtonikuri napralebi, mimarTeba da daxris kuTxe

 - kldovani qanebis napralianobis gamokvlevis adgilebi

 - kldovani qanebis nimuSebis aRebis adgilebi

 - wyaro, misi nomeri (7) da debiti (2)

 - gruntis wylebis frontaluri gamosavali

pirobiTi aRniSvnebi

 - kistinkis wyeba (zeda nawili). qveda iura. sinemiuri. Savi feris aspiduri fiqlebi.

            alevrolitebis Txeli ufro Ria feris zolebiT da nacrisferi arkozuli
           qviSaqvebis, moTeTro kvarcitebis da momwvano tufoqviSaqvebis  SuaSreebiT.

     - meoTxeuli sistema. Tanamedrove naleqebi. koluviur-proluviuri. RorRi-37% da

       xvinWa-32%, lodebis SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

 85°

7 2 l/wm

     - meoTxeuli sistema. Tanamedrove naleqebi. aluviur- proluviuri.  kaWari-40%, kenWnari-35% da

       xreSi-15%, qviSis SemavsebliT-10%, mkvrivi. calkeuli kaWaris diametri Seadgens 2-3 m-s

     - meoTxeuli sistema. fluviur-glaciuri naleqebi. kenWnari-40%, xreSi-20%,

       kaWari-15-20%,  sustad Secementebuli qviSnar-Tixnaris SemavsebliT-20-25%

 - teqtonikuri rRveva

 - horizontaluri WaburRili da misi nomeri

 - vertikaluri eleqtrozondirebis wertili da misi nomeri

- ganivi sainJinro-geologiuri Wrilis xazi da misi nomeri  (1-1´)1 1´

-  mdinaris napirebis gamorecxva da daSla (gverdiTi erozia)

- qvacvena

- Tovlis zvavi

-  Rvarcofi

tQIV

cQIV

cpQIV

apQIV

yPZ3

 - zeda poleoziuri. wvrili da saSualo marcvlovani 

                milonitizirebuli, dafiqlebuli granitoidebi

     - meoTxeuli sistema. Tanamedrove naleqebi. koluviuri.

       RorRi da xvinWa, lodebis SemcvelobiT

     - meoTxeuli sistema. Tanamedrove naleqebi. yrili.

       RorRi, xvinWa, xreSi, lodebis da kaWaris CanarTebiT

- saproeqto saavtomobilo gvirabis RerZi. I varianti

- saproeqto saavtomobilo gvirabis RerZi. II varianti

masStabi  1:2000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

sainJinro-geologiuri

ruka

GC-1701-1

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

J1S

m
d
. 
d
e
v
d
o
r
a
k
i

m d.  T e r g i



J1s - qveda iura,  sinemiuri, kistinkis wyeba. samxreTisaken cicabod  (75-85 °) daxrili monoklini, Sua nawilSi damreci morfologiis fleqsuruli gadaRunviT
yPz3  -  zeda paleozouri, darialis granituli masivi, dafiqlebuli, subvertikaluri fiqlebriobiT, Crdilouri daqanebis (75-85 °) teqtonikuri napralebiT

Savi, aspiduri fiqlebi, Txeli alevrolitis zolebiT, nacrisferi wvrilmarclovani arkozuli qviSaqvebis (0.2-1.2m), moTetro kvarcitebis (1-4m),
momwvano  tufoqviSaqvebis  SuaSreebiT (5-20m), diabazis daikebiT

 granitoidebi milonitizirebuli da dafiqlebuli, diabazis daikebiT

granitoidi - 90.8%, diabazi - 9.2%aspiduri fiqali Txeli zolebiT-47%, arkozuli qviSaqva-20%, kvarcitebis 9.9%,  tufoqviSaqvebi -19%, diabazi-4.1%

1 - 12 l/wT 0.05 - 0.1 l/wT

Q = 11-18 - 75%  (kargi,  B klasis qanebi )

saSualo Sewonili :  r = 2.72 gr/sm3;   suc dry =112.18 mpa; suc sat  = 107.43 mpa

simkvrive  r = 2.80 gr/sm3; simtkice kumSvaze mSralis  suc dry =86.43 mpa; simtkice kumSvaze wyalgajerebulis  suc sat = 83.65 mpa;
dry suc sat  dry suc sat     dry suc sat

dry suc sat

granitoidi :  r = 2.70 gr/sm3;  suc dry = 112.71 mpa; suc sat= 109.72 mpa;
diabazi: r = 2.86 gr/sm3; suc dry = 109.18 mpa; suc sat =94.33 mpa;

saSualo Sewonili :  r = 2.71 gr/sm3;
                                            suc dry =112.39 mpa; suc sat = 108.3 mpa

sporadulad gawylianebuli qanebi. napralovani cirkulaciis uwnevo wylebi. wylebi hidrokarbonatul-kalciumiania, mineralizaciiT (0.1-0.6gr/l).

gvirabSi wyalmodena mosalodnelia wveTvis saxiT, msxvil teqtonikur napralebSi  xSiri wveTvisa da nakadis saxiT.

³

napralovani cirkulaciis uwnevo wylebi. wylebi hidrokarbonatulia,  mineralizaciiT (0.1-0.4 gr/l).  gvirabSi
wyalmodena mosalodnelia wveTvis saxiT,  msxvil teqtonikur napralebSi  xSiri wveTvisa da nakadis saxiT
³

ZiriTadi napralebis mimarTebasa da gvirabis RerZs Soris kuTxe S|eadgens 70-72 °.  napralebis daxriloba da Seadgens 50-80 °.
fiqsirdeba napralTa 3-5 sistema. napralTa Soris manZili saSualodan blokuramde (20-60 sm) da blokuridan masiuramde (60-200 sm),

napralTa zedapirebi ZiriTadad xorkliania.

ZiriTadi napralebis mimarTebasa da gvirabis RerZs Soris kuTxe S|eadgens 70-80 °.  napralebis daxriloba Seadgens 50-80 °. fiqsirdeba napralTa 3-5 sistema.

napralTa Soris manZili saSualodan blokuramde (20-60 sm) da blokuridan masiuramde (60-200 sm), napralTa zedapirebi ZiriTadad xorkliania.
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Q = 4-9 - 15%  (saSualo ,  C klasis qanebi )
Q = 1-2 - 10%  (cudi,  D klasis qanebi )

Q = 16-22 - 89%  (kargi,  B klasis qanebi )
Q = 6-10 - 6%  ( saSualo ,  C klasis qanebi )
Q = 1-2 - 5%  (cudi,  D klasis qanebi )Q=1-2 (cudi,  D klasis qanebi ) Q=1-2 (cudi, D klasis qanebi ) Q=1-2 (cudi,  D klasis qanebi ) Q=1-2 (cudi,  D klasis qanebi )

Q = 14-34(kargi, B klasis qanebi ) Q = 19-26 kargi,
B klasis qanebi )Q=16-32 B

Q=1-2 - (cudi,  D klasis qanebi )

Q = 18-26 (kargi,  B klasis qanebi ) Q = 16-40 (kargi,  B klasis qanebi ) Q = 8-9 (saSualo ,
C klasis qanebi ) Q=1-2 cudi, D klasis qanebi ) Q=1-2 cudi, D klasis qanebi) Q=1-2 cudi, D klasis qanebi )

Q=16-18 (kargi, B klasis qanebi ) Q=16-18 (kargi, B klasis qanebi )Q=16-18 (kargi,
B klasis qanebi )

Q=16-18
B

        - diabazis daika

        - geologiuri sazRvari

        - granitoidebis da danaleqi wyebebis protruzuli sazRvari

J1S

yPZ3

pirobiTi aRniSvnebi

      - kistinkis wyeba (zeda nawili). qveda iura. sinemiuri. Savi feris aspiduri fiqlebi.

            alevrolitebis Txeli ufro Ria feris zolebiT da nacrisferi arkozuli

           qviSaqvebis, moTeTro kvarcitebis da momwvano tufoqviSaqvebis  SuaSreebiT.

     - meoTxeuli sistema. Tanamedrove naleqebi. koluviur-proluviuri. RorRi-37% da

         xvinWa-32%, lodebis SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

        -   teqtonikuri rRveva

        - vertikaluri eleqtrozondirebis wertili da misi nomeri

cpQIV

        - msxvili teqtonikuri napralebi, mimarTeba da daxris kuTxe

30.0

VES-7

        - zeda poleoziuri. wvrili da saSualo marcvlovani 

               milonitizirebuli, dafiqlebuli granitoidebi

masStabi 1:1000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

sainJinro-geologiuri Wrilebi

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

GC-1701-2  gvirabis grZivi Wrili

I varianti
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J1s - qveda iura,  sinemiuri, kistinkis wyeba. samxreTisaken cicabod  (75-85 °) daxrili monoklini, Sua nawilSi damreci morfologiis fleqsuruli gadaRunviT
yPz3  -  zeda paleozouri, darialis granituli masivi, dafiqlebuli, subvertikaluri fiqlebriobiT, Crdilouri daqanebis (75-85 °) teqtonikuri napralebiT

Savi, aspiduri fiqlebi, Txeli alevrolitis zolebiT, nacrisferi wvrilmarclovani arkozuli qviSaqvebis (0.2-1.2m), moTetro kvarcitebis (1-4m), momwvano  tufoqviSaqvebis  
SuaSreebiT (5-20m), diabazis daikebiT

 granitoidebi milonitizirebuli da dafiqlebuli, diabazis daikebiT

granitoidi - 90.8%, diabazi - 9.2%aspiduri fiqali Txeli zolebiT-47%, arkozuli qviSaqva-20%, kvarcitebis 9.9%,  tufoqviSaqvebi -19%, diabazi-4.1%

1 - 12 l/wT 0.05 - 0.1 l/wT

saSualo Sewonili :  r = 2.72 gr/sm3;   suc dry =112.18 mpa; suc sat  = 107.43 mpa

suc sat suc sat   suc sat     suc sat suc sat
granitoidi :  r = 2.70 gr/sm3;  suc dry = 112.71 mpa; suc sat= 109.72 mpa;
diabazi: r = 2.86 gr/sm3; suc dry = 109.18 mpa; suc sat =94.33 mpa;

saSualo Sewonili :  r = 2.71 gr/sm3;
                                            suc dry =112.39 mpa; suc sat = 108.3 mpa

sporadulad gawylianebuli qanebi. napralovani cirkulaciis uwnevo wylebi. wylebi hidrokarbonatul-kalciumiania, mineralizaciiT (0.1-0.6gr/l).

gvirabSi wyalmodena mosalodnelia wveTvis saxiT, msxvil teqtonikur napralebSi  xSiri wveTvisa da nakadis saxiT.

³

napralovani cirkulaciis uwnevo wylebi. wylebi hidrokarbonatulia,  mineralizaciiT (0.1-0.4 gr/l).  gvirabSi
wyalmodena mosalodnelia wveTvis saxiT,  msxvil teqtonikur napralebSi  xSiri wveTvisa da nakadis saxiT
³

ZiriTadi napralebis mimarTebasa da gvirabis RerZs Soris kuTxe S|eadgens 70-72 °.  napralebis daxriloba da Seadgens 50-80 °.
fiqsirdeba napralTa 3-5 sistema. napralTa Soris manZili saSualodan blokuramde (20-60 sm) da blokuridan masiuramde (60-200 sm),

napralTa zedapirebi ZiriTadad xorkliania.

ZiriTadi napralebis mimarTebasa da gvirabis RerZs Soris kuTxe S|eadgens 70-80 °.  napralebis daxriloba Seadgens 50-80 °. fiqsirdeba napralTa 3-5 sistema.

napralTa Soris manZili saSualodan blokuramde (20-60 sm) da blokuridan masiuramde (60-200 sm), napralTa zedapirebi ZiriTadad xorkliania.
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        - diabazis daika

        - geologiuri sazRvari

        - granitoidebis da danaleqi wyebebis protruzuli sazRvari

J1S

yPZ3

pirobiTi aRniSvnebi

      - kistinkis wyeba (zeda nawili). qveda iura. sinemiuri. Savi feris aspiduri fiqlebi.

            alevrolitebis Txeli ufro Ria feris zolebiT da nacrisferi arkozuli

           qviSaqvebis, moTeTro kvarcitebis da momwvano tufoqviSaqvebis  SuaSreebiT.

     - meoTxeuli sistema. Tanamedrove naleqebi. koluviur-proluviuri. RorRi-37% da

         xvinWa-32%, lodebis SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

        -   teqtonikuri rRveva

        - vertikaluri eleqtrozondirebis wertili da misi nomeri

cpQIV

        - msxvili teqtonikuri napralebi, mimarTeba da daxris kuTxe

VES-7

        - zeda poleoziuri. wvrili da saSualo marcvlovani 

               milonitizirebuli, dafiqlebuli granitoidebi

masStabi 1:1000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

sainJinro-geologiuri Wrilebi

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

GC-1701-3  gvirabis grZivi Wrili
II varianti

Q=16-18 (kargi, B klasis qanebi )



masStabi 1:1000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

ganivi  Wrili 1-1'

sainJinro-geologiuri Wrilebi

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

GC-1701-4.1

niSnulebi
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        - geologiuri sazRvari

J1S

pirobiTi aRniSvnebi

     - meoTxeuli sistema. Tanamedrove naleqebi.

       koluviur-proluviuri. RorRi-37% da xvinWa-32%, lodebis

       SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

        - vertikaluri eleqtrozondirebis

        wertili da misi nomeri

tQIV

cpQIV

        - zeda poleoziuri. wvrili da saSualo marcvlovani 

        milonitizirebuli, dafiqlebuli granitoidebi

     - meoTxeuli sistema. Tanamedrove naleqebi. yrili.

       RorRi, xvinWa, xreSi, lodebis da kaWaris CanarTebiT

- saproeqto saavtomobilo gvirabis RerZi. I varianti

- saproeqto saavtomobilo gvirabis RerZi. II varianti

V
ES

-9

30.0

     - meoTxeuli sistema. Tanamedrove naleqebi. aluviur- proluviuri .

       kaWari-40%, kenWnari-35% da xreSi-15%, qviSis SemavsebliT-10%,

       mkvrivi. calkeuli kaWaris diametri Seadgens 2-3 m-s
apQIV

cQIV
     - meoTxeuli sistema. Tanamedrove naleqebi. koluviuri.

       RorRi da xvinWa, lodebis SemcvelobiT



        - geologiuri sazRvari

J1S

pirobiTi aRniSvnebi

     - meoTxeuli sistema. Tanamedrove naleqebi.

       koluviur-proluviuri. RorRi-37% da xvinWa-32%, lodebis

       SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

        - vertikaluri eleqtrozondirebis

        wertili da misi nomeri

tQIV

cpQIV

        - zeda poleoziuri. wvrili da saSualo marcvlovani 

        milonitizirebuli, dafiqlebuli granitoidebi

     - meoTxeuli sistema. Tanamedrove naleqebi. yrili.

       RorRi, xvinWa, xreSi, lodebis da kaWaris CanarTebiT

- saproeqto saavtomobilo gvirabis RerZi. I varianti

- saproeqto saavtomobilo gvirabis RerZi. II varianti
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30.0

     - meoTxeuli sistema. Tanamedrove naleqebi. aluviur- proluviuri .

       kaWari-40%, kenWnari-35% da xreSi-15%, qviSis SemavsebliT-10%,
       mkvrivi. calkeuli kaWaris diametri Seadgens 2-3 m-s

apQIV

masStabi 1:1000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

ganivi  Wrili 2-2'

sainJinro-geologiuri Wrilebi

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

GC-1701-4.2

cQIV
     - meoTxeuli sistema. Tanamedrove naleqebi. koluviuri.

       RorRi da xvinWa, lodebis SemcvelobiT
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masStabi 1:1000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

ganivi  Wrili 3-3'

sainJinro-geologiuri Wrilebi

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

GC-1701-4.3

niSnulebi

manZilebi 50.8
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        - geologiuri sazRvari

J1S

pirobiTi aRniSvnebi

     - meoTxeuli sistema. Tanamedrove naleqebi.

       koluviur-proluviuri. RorRi-37% da xvinWa-32%, lodebis
       SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

        - vertikaluri eleqtrozondirebis

        wertili da misi nomeri

tQIV

cpQIV

        - zeda poleoziuri. wvrili da saSualo marcvlovani 

        milonitizirebuli, dafiqlebuli granitoidebi

     - meoTxeuli sistema. Tanamedrove naleqebi. yrili.

       RorRi, xvinWa, xreSi, lodebis da kaWaris CanarTebiT

- saproeqto saavtomobilo gvirabis RerZi. I varianti

- saproeqto saavtomobilo gvirabis RerZi. II varianti
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     - meoTxeuli sistema. Tanamedrove naleqebi. aluviur- proluviuri .

       kaWari-40%, kenWnari-35% da xreSi-15%, qviSis SemavsebliT-10%,
       mkvrivi. calkeuli kaWaris diametri Seadgens 2-3 m-s

apQIV

cQIV
     - meoTxeuli sistema. Tanamedrove naleqebi. koluviuri.

       RorRi da xvinWa, lodebis SemcvelobiT



masStabi 1:1000

Sps jeoinJiniringi

sainJinro kvleva-Zieba,
daproeqteba, mSenebloba

ganivi  Wrili 4-4'

sainJinro-geologiuri Wrilebi

saqarTveloSi, darialis xeobaSi gzis

axali gvirabis da estakadis

geoteqnikuri gamokvleva

GC-1701-4.4

tQIV

apQIV

niSnulebi
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        - geologiuri sazRvari

J1S

pirobiTi aRniSvnebi

     - meoTxeuli sistema. Tanamedrove naleqebi.

       koluviur-proluviuri. RorRi-37% da xvinWa-32%, lodebis
       SemcvelobiT-15%, qviSnar-Tixnaris SemavsebliT-16%

        - vertikaluri eleqtrozondirebis

        wertili da misi nomeri

tQIV

cpQIV

        - zeda poleoziuri. wvrili da saSualo marcvlovani 

        milonitizirebuli, dafiqlebuli granitoidebi

     - meoTxeuli sistema. Tanamedrove naleqebi. yrili.

       RorRi, xvinWa, xreSi, lodebis da kaWaris CanarTebiT

- saproeqto saavtomobilo gvirabis RerZi. I varianti

- saproeqto saavtomobilo gvirabis RerZi. II varianti
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     - meoTxeuli sistema. Tanamedrove naleqebi. aluviur- proluviuri .

       kaWari-40%, kenWnari-35% da xreSi-15%, qviSis SemavsebliT-10%,

       mkvrivi. calkeuli kaWaris diametri Seadgens 2-3 m-s
apQIV

cQIV
     - meoTxeuli sistema. Tanamedrove naleqebi. koluviuri.

       RorRi da xvinWa, lodebis SemcvelobiT
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Electric Resistivity,
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siRrmuli
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vezis #

VES #

proeqtis dasaxeleba:  saqarTveloSi, darialis xeobaSi gzis axali gvirabis da estakadis 
geoteqnikuri gamokvleva

Ptoject Name: Provision of Geotechnical Investigation for New Road Tunnel and Overpass in Dariali Valley, Georgia
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X Y
469698 4729832

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 860 1 540.08
2 2.2 1 1.44 870 2.3 544.70
3 3 1 2.75 120 0.6 550.00
1 4 1 4.95 200 1.85 535.14
2 5.5 1 9.42 85 1.5 533.80
3 7 1 15.3 30 0.9 510.00
1 9 1 25.36 80 4.3 471.81
2 12 1 45.14 39 3.9 451.40
3 15 1 70.5 22 4.1 378.29
3 15 10 6.28 245 4.1 375.27
1 20 1 125.52 12 5.2 289.66
1 20 10 11.78 125 5.2 283.17
2 25 10 196.17 18.84 80 5.9 255.46
3 32 10 321.45 31.37 37 4.9 236.88
1 40 10 49.45 19 4.2 223.70
2 50 10 77.72 10 3.7 210.05

vez-is #

xelSekruleba #GC-1701

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m

1
0,0-12,0 500

12,0-30,0 200

vez #1

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi gzis 
axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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10000
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m.
m 

დანართი 1, 2/11



X Y
469731 4729896

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 500 1.2 261.67
2 2.2 1 1.44 980 5 282.24
3 3 1 2.75 800 6.7 328.36
1 4 1 4.95 430 6.5 327.46
2 5.5 1 9.42 260 8.1 302.37
3 7 1 15.3 127 6.7 290.01
1 9 1 25.36 62 5.6 280.77
2 12 1 45.14 48 7.9 274.27
3 15 1 70.5 21 5.9 250.93
3 15 10 6.28 235 5.9 250.14
1 20 1 125.52 9 4.9 230.55
1 20 10 11.78 98 4.9 235.60
2 25 10 196.17 18.84 75 6.3 224.29
3 32 10 321.45 31.37 37 5.5 211.03
1 40 10 49.45 11.5 2.8 203.10
2 50 10 77.72 12.5 5 194.30

vez-is #

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m

2
0,0-12,0 450

12,0-30,0 190

vez #2

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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1 10 100
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ρ,
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X Y
469747 4729980

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 950 1.7 350.94
2 2.2 1 1.44 680 2.5 391.68
3 3 1 2.75 700 4.9 392.86
1 4 1 4.95 500 6.7 369.40
2 5.5 1 9.42 58 1.5 364.24
3 7 1 15.3 110 5.5 306.00
1 9 1 25.36 84 7.5 284.03
2 12 1 45.14 42 7.1 267.03
3 15 1 70.5 14.5 3.8 269.01
3 15 10 6.28 160 3.8 264.42
1 20 1 125.52 11 4.8 287.65
1 20 10 11.78 120 4.8 294.50
2 25 10 196.17 18.84 90 6.2 273.48
3 32 10 321.45 31.37 57 8.8 203.19
1 40 10 49.45 11 3.3 164.83
2 50 10 77.72 6.3 3.2 153.01

vez-is #

vez #3

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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ganlageba, m
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ρ om.m
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X Y
469751 4730058

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 850 1.6 333.63
2 2.2 1 1.44 880 3.4 372.71
3 3 1 2.75 550 3.6 420.14
1 4 1 4.95 210 2.4 433.13
2 5.5 1 9.42 152 3.7 386.98
3 7 1 15.3 80 3.4 360.00
1 9 1 25.36 47 3.3 361.19
2 12 1 45.14 42 5.3 357.71
3 15 1 70.5 19 3.6 372.08
3 15 10 6.28 210 3.6 366.33
1 20 1 125.52 7.7 2.8 345.18
1 20 10 11.78 80 2.8 336.57
2 25 10 196.17 18.84 62 3.55 329.04
3 32 10 321.45 31.37 35 3.6 304.99
1 40 10 49.45 26 4.5 285.71
2 50 10 77.72 10.3 3.09 259.07

vez-is #

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m

4
0,0-20,0 500

20,0-30,0 220

vez #4

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 

100

1000

10000

1 10 100

AB/2, m 

ρ,
 o
m.
m 
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X Y
469753 4730176

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 300 0.3 628.00
2 2.2 1 1.44 220 0.54 586.67
3 3 1 2.75 135 0.67 554.10
1 4 1 4.95 59 0.5 584.10
2 5.5 1 9.42 45 0.78 543.46
3 7 1 15.3 24 0.69 532.17
1 9 1 25.36 8.3 0.4 526.22
2 12 1 45.14 28 2.6 486.12
3 15 1 70.5 15 2.6 406.73
3 15 10 6.28 170 2.6 410.62
1 20 1 125.52 1.9 0.7 340.70
1 20 10 11.78 20 0.7 336.57
2 25 10 196.17 18.84 12.8 0.85 283.71
3 32 10 321.45 31.37 5 0.65 241.31
1 40 10 49.45 11 2.5 217.58
2 50 10 77.72 6.9 2.5 214.51

vez-is #

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m

5
0,0-12,0 500

12,0-30,0 200

vez #5

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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1000

10000
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AB/2, m 

ρ,
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X Y
469760 4729888

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 415 0.1 2606.20
2 2.2 1 1.44 286 0.15 2745.60
3 3 1 2.75 232 0.22 2900.00
1 4 1 4.95 200 0.32 3093.75
2 5.5 1 9.42 160 0.5 3014.40
3 7 1 15.3 95 0.5 2907.00
1 9 1 25.36 47 0.4 2979.80
2 12 1 45.14 25.5 0.43 2676.91
3 15 1 70.5 10.5 0.38 1948.03
3 15 10 6.28 120 0.38 1983.16
1 20 1 125.52 5 0.45 1394.67
1 20 10 11.78 53 0.45 1387.42
2 25 10 196.17 18.84 23 0.4 1083.30
3 32 10 321.45 31.37 8.7 0.3 909.73
1 40 10 49.45 5 0.32 772.66
2 50 10 77.72 4.3 0.5 668.39

vez-is #

vez #6

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m
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X Y
469810 4730048

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 415 0.1 2606.20
2 2.2 1 1.44 830 0.39 3064.62
3 3 1 2.75 630 0.59 2936.44
1 4 1 4.95 330 0.5 3267.00
2 5.5 1 9.42 160 0.43 3505.12
3 7 1 15.3 125 0.6 3187.50
1 9 1 25.36 35 0.3 2958.67
2 12 1 45.14 10 0.17 2655.29
3 15 1 70.5 8 0.38 1484.21
3 15 10 6.28 90 0.38 1487.37
1 20 1 125.52 2.5 0.32 980.63
1 20 10 11.78 27 0.32 993.94
2 25 10 196.17 18.84 10 0.23 819.13
3 32 10 321.45 31.37 6.4 0.3 669.23
1 40 10 49.45 3.8 0.32 587.22
2 50 10 77.72 3.3 0.5 512.95

vez-is #

vez #7

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m
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X Y
469871 4730038

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 420 0.2 1318.80
2 2.2 1 1.44 445 0.4 1602.00
3 3 1 2.75 145 0.23 1733.70
1 4 1 4.95 175 0.42 2062.50
2 5.5 1 9.42 67 0.3 2103.80
3 7 1 15.3 45 0.32 2151.56
1 9 1 25.36 26 0.3 2197.87
2 12 1 45.14 12 0.32 1692.75
3 15 1 70.5 5 0.3 1175.00
3 15 10 6.28 57 0.3 1193.20
1 20 1 125.52 2.5 0.42 747.14
1 20 10 11.78 26.5 0.42 743.26
2 25 10 196.17 18.84 13.8 0.43 604.63
3 32 10 321.45 31.37 5 0.32 490.16
1 40 10 49.45 2.3 0.3 379.12
2 50 10 77.72 2 0.52 298.92

vez-is #

vez #8

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m
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X Y
469852 4730158

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 700 0.11 3996.36
2 2.2 1 1.44 250 0.1 3600.00
3 3 1 2.75 760 0.55 3800.00
1 4 1 4.95 470 0.56 4154.46
2 5.5 1 9.42 295 0.7 3969.86
3 7 1 15.3 139.8 0.56 3819.54
1 9 1 25.36 45 0.33 3458.18
2 12 1 45.14 26 0.48 2445.08
3 15 1 70.5 12 0.6 1410.00
3 15 10 6.28 136 0.6 1423.47
1 20 1 125.52 0.9 0.15 753.12
1 20 10 11.78 9.2 0.15 722.51
2 25 10 196.17 18.84 5.3 0.2 499.26
3 32 10 321.45 31.37 5 0.43 364.77
1 40 10 49.45 3 0.5 296.70
2 50 10 77.72 1.05 0.3 272.02

vez-is #

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 
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vez #9

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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X Y
469916 4730147

# AB/2 MN K' K ∆V I ρ
1 1.5 1 0.628 245 0.08 1923.25
2 2.2 1 1.44 760 0.5 2188.80
3 3 1 2.75 980 1.2 2245.83
1 4 1 4.95 560 1.2 2310.00
2 5.5 1 9.42 190 0.8 2237.25
3 7 1 15.3 110 0.8 2103.75
1 9 1 25.36 110 1.4 1992.57
2 12 1 45.14 80 2.2 1641.45
3 15 1 70.5 42 2.7 1096.67
3 15 10 6.28 473 2.7 1100.16
1 20 1 125.52 17 3.2 666.83
1 20 10 11.78 180 3.2 662.63
2 25 10 196.17 18.84 42 1.5 527.52
3 32 10 321.45 31.37 21 1.6 411.73
1 40 10 49.45 5.8 0.9 318.68
2 50 10 77.72 2.5 0.7 277.57

vez-is #

miRebuli Sedegebi

qanebis siRrmuli 
ganlageba, m

eleqtrowinaRoba 

ρ om.m
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vez #10

xelSekruleba #GC-1701

proeqtis dasaxeleba: saqarTveloSi, darialis xeobaSi 
gzis axali gvirabis da estakadis geoteqnikuri gamokvleva

adgilmdebareoba: 
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danarTi-2, fotodokumentacia        

Annex-2, Photo documentation 
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fotodokumentacia 
proeqtis dasaxeleba:  GC-1701. saqarTveloSi, darialis xeobaSi gzis axali 
gvirabis da estakadis geoteqnikuri gamokvleva 
Project name: GC-1701. Provision of Geotechnical Investigation for New Road Tunnel and Overpass in 
Dariali Valley, Georgia 

foto-1. gvirabis samxreTi portalis ubani 
Pic-1. The south portal site of the tunnel 

foto-2. gruntebis eleqtrozondireba gvirabis samxreTi portalis ubanze 
FPPic-2. Electrical Resistivity Test at the south portal site of the tunnel 

 
 



danarTi-2, fotodokumentacia        

Annex-2, Photo documentation 
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fotodokumentacia 
proeqtis dasaxeleba:  GC-1701. saqarTveloSi, darialis xeobaSi gzis axali 
gvirabis da estakadis geoteqnikuri gamokvleva 
Project name: GC-1701. Provision of Geotechnical Investigation for New Road Tunnel and Overpass in 
Dariali Valley, Georgia 
foto-3.  kldovan qanebze daleqili koluviur-proluviuri naleqebi, gvirabis 

samxreTi nawilis ubanze  
FPPic-3. Colluvuial-proluvial sediments deposited on rocks at the south portal site of the tunnel 

 


