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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

q. zugdidSi, kedias q. #1-Si (s.k. 43.31.55.312) Sps `velajio~-s kuTvnil 

nakveTSi orsarTuliani Senobis mSeneblobisaTvis Catarebuli sainJinro-
geologiuri kvlevis Sedegebi 

 

I.1 Sesavali 

Sps `velajio~-sTan 2015 wlis 16 noembers gaformebuli xelSekrulebis 

Tanaxmad q. zugdidSi, kedias q. #1-Si mdebare miwis nakveTze S.p.s. `sainJgeom~ 

Caatara sainJinro-geologiuri kvleva, romlis mizans warmoadgenda orTsarTuliani 

Senobis dafuZnebis pirobebis dadgena. 

dasaproeqtebel Senobis teqnikuri maxasiaTeblebi mocemulia teqnikur 

davalebaSi. 

eqskavatoris meSveobiT (GGB; JCB 0.80 m) gayvanili iqna 4 Surfi TiToeuli 

6.0 m-is siRrmis. maTma saerTo moculobam Seadgina 24.0 grZ/m. 

        

                  #1 Surfis gayvanis procesi 

gruntebis fizikur-meqanikuri Tvisebebis Sesaswavlad Surfebidan aRebuli 

iqna 4 daurRveveli da 4 darRveuli struqturis nimuSebi.  
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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

gruntis nimuSebis laboratoriuli gamokvleva Catarda S.p.s. `sainJgeos~ 

gruntebisa da wylis laboratoriaSi laborant n. xmeliZis mier. 

ubnis topografiuli gegma 1:250 masStabSi S.p.s. `sainJgeos~ gadmosca 

`damkveTma~. Surfebis gegmur-simaRliTi mibma Sesrulda aRniSnuli gegmis mixedviT. 

winamdebare daskvna Sedgenilia savele samuSaoebis, laboratoriuli kvlevis 

Sedegebis, saarqivo masalebis da literaturuli wyaroebis gadamuSavebis Sedegad, 

saqarTveloSi amJamad moqmedi normatiuli dokumentebis moTxovnebis (savaldebulo) 

Sesabamisad – s. n. da w. 1.02.07-87 (sainJinro-gamokvlevebi mSeneblobisaTvis), s.n. da 

w. pn 02.01-08 (Senoba-nagebobaTa fuZeebi) s.n. da w. pn 01.01-09 (seismomedegi 

mSenebloba) da pn 01.05-08 (samSeneblo klimatologia); saxstandarti 25100-82 

(gruntebi) da Tanaxmad gacemuli teqnikuri davalebisa, daskvnis teqsts Tan axlavs 

ubnis topografiuli gegma 1:250 masStabSi Surfebisa da sainJinro-geologiuri 

Wrilebis xazebis ganlagebiT, Surfebis svetebi da moednis sainJinro-geologiuri 

Wrilebi. 

 

        

                  #4 Surfis gayvanis procesi 
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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

savele da kameraluri samuSaoebi Sesrulda sainJinro-geologiuri samsaxuris 

ufrosis T. CaCavas xelmZRvanelobiT. 

savele sainJinro-geologiuri kvlevebi, miRebuli masalebis kameraluri 

damuSaveba da sainJinro-geologiuri daskvnis Sedgena ganxorcielda 2015 wlis 

noemberSi. 
 

 

I.2 adgilmdebareoba, sazRvrebi 

gamokvleuli obieqtis teritoria mdebareobs q. zugdidSi, mis centralur 

nawilSi, kedias quCa #1-Si. 

Crdilo-dasavleTidan obieqts sazRvravs stalinis quCa da masze ganlagebuli 

rvasarTuliani sacxovrebeli korpusi, Crdilo-aRmosavleTidan orsarTuliani 

sacxovrebeli saxli, aRmosavleTidan aTsarTuliani mSenebare sacxovrebeli korpusi, 

samxreT-dasavleTidan ki kedias quCa masze ganlagebuli `sandvei~ marketis 

orsarTuliani SenobiT. 

ubanze moxvedra SesaZlebelia wlis yvela dros nebismieri saxis 

avtotransportiT Tbilisi-leseliZis gzatkecilis da Semogarenis meorexarisxovani 

gzebis meSveobiT. 

 

I.3 klimaturi maxasiaTeblebi 

klimaturi TvalsazrisiT gamokvleuli ubani Sedis kolxeTis dablobis 

teniani subtropikuli havis zonaSi, Tbili zamTriT da cxeli zafxuliT (S. 

javaxiSvili, saqarTvelos ssr klimatografia q.Tbilisi 1977 w.), xolo samSeneblo 

klimatologiuri normebis pn 01.05-08-s cxr.3-s Tanaxmad igi miekuTvneba IIIb 

qveraions. qvemoT moyvanili klimaturi maxasiaTeblebi aRebulia aRniSnuli 

normativis cxrilebidan, zugdidis meteosadguris mixedviT. 

ubanze haeris saSualo wliuri temperaturaa 6.7°C. yvelaze civi Tve 

ianvaria, saSualo temperaturiT 4.9°C. yinvebi SesaZlebelia nombridan martamde. 

absoluturi minimumia -23°C. wlis yvelaze Tbili Tve agvistoa 19°C saSualo 

temperaturiT. dafiqsirebuli maqsimaluri temperaturaa 40°C. 

haeris saSualo temperaturaa, °C  

 

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

zugdidi 4.9 5.5 8.2 12.3 17.0 20.3 22.6 22.7 19.2 15.1 10.5 6.7 

cxrili #1 
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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

mosuli naleqebis wliuri jamia 1723 mm. maTi maqsimaluri raodenoba modis 

mais-ivnisSi, minimaluri agvistoSi da dekember-ianvarSi. naleqian dReTa ricxvi 

weliwadSi saSualod 89, xolo naleqebis dRe-Ramuri maqsimumia 238 mm. iSviaTia 

Tovliani zamTari. Tovli SeiZleba movides oqtombridan aprilis CaTvliT. dReTa 

ricxvi Tovlis safariT sul 15-s Seadgens, xolo Tovlis safaris wona 0.50 kpa-ia. 

haeris saSualo wliuri fardobiTi tenianobis maCvenebeli 76%-ia. fardobiTi 

tenianoba 13 saaTze yvelaze civi da yvelaze cxeli TveebisaTvis aris Sesabamisad 

62 da 68%. 

q. zugdidSi gabatonebulia aRmosavleTis (36%), dasavleTis (27%) qarebi, 

romlebic gamoirCevian siZlieriTac. gacilebiT naklebia samxreT-dasavleTis 

mimarTulebis qarebi (8%). Crdilo- aRmosavleTis da samxreT-aRmosavleTis qarebi 

mxolod 7-7%-ia, xolo CrdiloeTis 6%, samxreTis 5%, xolo Crdilo-dasavleTis 

– 4%. qarze dakvirvebaTa saerTo ricxvis 53% Stilia. qarebi maqsimalur siCqareebs 

aRweven martsa da aprilSi, xolo yvelaze mSvidi Tveebia noemberi da dekemberi. 

qaris saSualo udidesi da umciresi siCqare ianvarsa da ivlisSi Sesabamisad 5.1/6.7 

da 2.0/0.3 m/wm-ia. 

qaris yvelaze didi SesaZlo siCqare, m/wm.  

 

yovelwliurad 5 weliwadSi 10 weliwadSi 15 weliwadSi 20 weliwadSi 

20 23 24 25 26 

 

q. zugdidSi elWeqi SesaZlebelia Tebervlidan noembris CaTvliT, maqsimaluri 

intensivobiT mais-ivnisSi. setyva SedarebiT iSviaTia da SesaZlebelia movides 

martidan noembramde, maqsimumiT mais-ivnisSi. nisli umetesad damaxasiaTebelia wlis 

civi periodisaTvis, gansakuTrebiT ianvrisaTvis. Tbil periodSi nisli iSviaTia. 

ianvar-TebervalSi SesaZloa qarbuqi da qaraxveti. 

 

I.4 geomorfologiuri pirobebi  

geomorfologiuri TvalsazrisiT Seswavlili obieqtis teritoria Sedis 

kolxeTis dablobis mTaTaSoris depresiaSi, romelic Tavis mxriv nawilia daZirvis 

reJimSi myofi saqarTvelos beltisa. mTlianobaSi dablobi Semdgaria pleistocenuri 

asakis (QIII) aluviuri, fluvioglacialuri da zRviuri genezisis sakmaod mZlavri 

sizrqis naleqebisagan.  

cxrili #2 
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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

konkretulad obieqti – nawilia odiSis platosi, romlis akumulaciur-

eroziuli reliefi warmoqmnilia warsulSi enguris, CxuSias, yuliswylis, jumis da 

sxva mdinareebis moqmedebis Sedegad. formiT is swori, sustad daxrilia zRvisken  

≈1-3 zogan 7-8°-iT, danawevrebadi mdinareTa xeobebiT, zogan arxebiT. gamokvleul 

obieqtTan absoluturi simaRleebi meryeobs Zalzed umniSvnelod 109.0-111.0 m-is 

farglebSi da gluvi, daunawevrebel zedapiriania. 

samSeneblo moednis farglebSi Tanamedrove saSiSi geodinamikuri procesebis 

gamovlena, maT mier datovebuli an sagrZnoblad Secvlili reliefis formebi ar 

dafiqsirda. teritoria dReisaTvis gamoirCeva mdgradobis maRali xarisxiT da 

SeinarCunebs am mdgradobas momavalSic, radgan ar arsebobs mdgradobis darRvevis 

raime realuri winapiroba. 

 

I.5 geologiuri agebuleba da hidrogeologiuri pirobebi 

teqtonikuri TvalsazrisiT q. zugdidi ganlagebulia amierkavkasiis 

mTaTaSorisi olqis dasavleT molasur daZirvis zonaSi (rionis mTaTaSorisi 

Rrmuli) – i.p. gamyreliZe `saqarTvelos teritoriis teqtonikuri dayofis sqema~.  

geologiuri agebuleba. gamokvleuli ubani ganlagebulia mTaTaSorisi 

Rrmulebis olqis CrdiloeT nawilSi – e.w. samegrelos maRali vakis farglebSi. 

samxreTidan mas esazRvreba mcire zomis antiklinuri maRlobebi (urTis da ekis mTis 

da sxva), xolo samxreT-dasavleTidan da samxreTidan kolxeTis dablobis 

centraluri nawilebi. 

zedapiridan is agebulia (0.0-1.4 (1.8) m nayari da eluviuri fenebis 

gamoklebiT) meoTxeuli asakis (Q) aluviuri naleqebiT, romelic Cvens moedanze, 

eqskavatoris mier amoRebul SurfebSi warmodgenilia msxvilnatexovani qanebiT – 

xreSovaniT Tixnaris SemavsebliT 20-30%-mde, wvrili lodebis 5-10%-mde 

CanarTebiT. misi realuri simZlavre fonduri masalebis mixedviT gacilebiT metia 

(≈10-20 m-is farglebSi). imave masalebis mixedviT maT qvemodan esazRvreba 

pliocenis da pleistocenis (N2-QIII) zRviuri terigenuli warmonaqmnebi (qviSovan-

Tixovani naleqebi, mikrokonglomeratebi da sxva), romelTa simZlavre 1000 

metramdea. 

hidrogeologiuri pirobebi. saqarTvelos teritoriis hidrogeologiuri 

daraionebis sqemis mixedviT gamokvleuli teritoria Sedis kolxeTis foruli, 

napralovani da napralovan-karstuli wylebis arteziuli auzis farglebSi. 
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Seswavlil ubanze gruntis wylebis formireba, moZraobis xasiaTi da 

gavrceleba ganisazRvreba upirvelesad misi geologiuri agebulebiT, 

geomorfologiiT da fiziko-geografiuli pirobebiT. gruntis wylebi kvlevis 

momentSi ar dafiqsirebula arc erT gayvanil gamonamuSevarSi 6.0 m siRrmemde. 

momijnave wylis WebSi maTi damyarebuli doneebi meryeobs 12.0-15.0 m-is farglebSi. 

miwis zedapiridan. amrigad miwisqveSa wylebi mSeneblobisaTvis raime saxis xelis 

SemSlel faqtors ar warmoadgenen. 

uaxloesi agegmvis monacemebiT Crdilo-dasavleTis mimarTulebiT md. CxouSias 

Walisken gruntis wylis done klebulobs da xdeba 6-7 metri miwis zedapiridan. es 

yvelaferi SeiZleba aixsnas arsebuli aluviuri wyalSemcveli horizontis (aQ) 

gansxvavebulad drenirebadi msxvilnatexovani masalis arsebobiT gruntis wylis 

moZraobis mimarTulebaze da morfometriuli xasiaTis kanonzomierebebiT. 

2014 wels Cvens mier obieqtTan momijnave wylis Webidan aRebul iqna sinjebi 

ubnis saerTo hidrogeologiuri daxasiaTebisaTvis, romlis mixedviTac wylebs ar 

axasiaTebs arc erTi saxis agresiuloba nebismieri markis betonis da rkinis 

konstruqciebTan mimarTebaSi. 

 

 

 

II. specialuri nawili 

II.1 sainJinro-geologiuri pirobebi  

samSeneblo ubnis daTvalierebis Sedegad saSiSi geologiuri procesebis Casaxva-

ganviTarebis, arc maT mier warsulSi namoqmedari saxecvlili reliefis formebis 

kvali ar dafiqsirda. teritoria mdgradia da damakmayofilebel sainJinro-

geologiur pirobebSi imyofeba. igi Tavisi geomorfologiuri, geologiuri, 

hidrogeologiuri da sainJinro-geologiuri pirobebidan gamomdinare s.n. da w. 

1.02.07-87-is danarTi 10-is Tanaxmad ganekuTvneba I (martivi) sirTulis kategorias. 

Catarebuli sainJinro-geologiuri da laboratoriuli kvlevebis safuZvelze 

Sedgenilia Surfebis svetebi da 4 sainJinro-geologiuri Wrili. 

rogorc warmodgenili Wrilidan Cans gamokvleul teritoriaze gamoyofilia 

gruntebis 3 fena: fena #1 – nayari grunti (tQIV), fena #2 – Tixnari (eQIV) da 

fena #3 – xreSovani grunti (aQ).  
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II.2 gruntebis fizikur-meqanikuri Tvisebebi 

fena #1 – nayari grunti – gavrcelebulia zedapiridan pirvel Sred 

teritoriis mTel farTze, warmodgenilia Tixnar-xreSis nareviT aguris da betonis 

natexebiT da sxva samSeneblo narCenebiT. fenis simZlavre 0.6-0.7 m-is farglebSia, 

uwyloa. savele pirobebSi gansazRvrulma fenis simkvrivem Seadgina 1.8 t/m3. fenis 

gruntebis pirobiTi saangariSo winaRoba (Ro) aRebulia pn 02.01-08 danarTi 3-is 

cxr. 5-is mixedviT da Seadgens Ro-100 kpa (1.0 kgZ/sm2).  

fena #2 – Tixnari (eQIV) mowiTalo-yavisferi, Znelplastikuri, xreSis da 

kenWebis 10-25%-mde CanarTebiT. gavrcelebulia gamokvleuli teritoriis mTel 

farTze fena #1-is (nayari grunti) qvemoT. fena dasinjulia daurRveveli 

struqturis oTxi nimuSiT, simZlavre 0.7-1.1 metri, uwylo. 

qvemoT #3 cxrilSi moyvanilia gruntis ZiriTadi fizikuri maxasiaTeblebi da 

maTi saSualo (normatiuli) mniSvnelobebi. 

  

## fizikuri maxasiaTeblebi ganzomileba 

miRebul 

sidideTa 

diapazoni 

saSualo 

ariTmetikuli 
(normatiuli) 

mniSvneloba 

1 plastikurobis ricxvi Ip - 14-15 15 

2 bunebrivi tenianoba W % 0.349-0.317 0.359 

3 simkvrive 

gruntis ρ 
g/sm3 

1.79-1.88 1.84 

mSrali gruntis ρd 1.31-1.39 1.35 

gruntis nawilakebis ρs 2.72 2.72 

4 forianoba n % 0.49-0.52 0.50 

5 forianobis koeficienti e - 0.957-1.076 1.012 

6 denadobis maCvenebeli IL - 0.350-0.473 0.414 

7 tenianobis xarisxi Sr -  0.92-0.99 
 

rogorc cxrilidan Cans plastikurobis ricxvis mixedviT gamokvleuli 

grunti miekuTvneba Tixnars, radgan Ip=0.14-0.15 da Tavsdeba 0.07-0.17 intervalSi. 

gruntis simkvrivis (ρ) mixedviT grunti Semkvrivebul grunts miekuTvneba, 

radgan ρ=1.79-1.88 1.70-2.20-is farglebSia, xolo mSrali simkvrivis (ρd) mixedviT 

ρd=1.31-1.39 ganekuTvneba Semkvrivebul da rbili gruntebis kategoriebs (Sesabamisad 

ρd=1.35-1.90 da ρd=0.80-1.35). 

forianobis da forianobis koeficientis mixedviT grunti mcire simkvrivisaa, 

radgan n=0.49-0.52 da Tavsdeba 30>45%-is farglebSi, xolo e=0.957-1.076 da 

Tavsdeba >0.80-is farglebSi. 

denadobis maCveneblis mixedviT grunti Znelplastikuri konsistenciisaa. 

cxrili #3 
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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

tenianobis xarisxis (Sr) mixedviT grunti miekuTvneba wyalnajers 0.8< Sr≤1.0. 

grunts ar axasiaTebs jirjvadoba, radgan maCvenebeli Iss=0.07-0.12-is 

farglebSia da naklebia 0.30-ze. Sesabamisad Tavisufali gajirjveba Esw `0~-is 

tolia. 

         

                    Surfis gayvanis procesi 

grunti ar xasiaTdeba jdomadi TvisebebiT, vinaidan tenianobis xarisxis 

maCvenebeli (Sr) oTxive analizSi aRemateba 0.8-s, rac miuTiTebs mocemuli gruntis 

forebis srul wyalgajerebaze da romelic avtomaturad xsnis sakiTxs gruntis 

jdomadobis xarisxTan mimarTebaSi. 

fenis simtkicis da deformaciis maxasiaTeblebi, saangariSo winaRoba aRebulia 

pn 02.01-08 danarTi 2-is cxr. 2, 3 da danarTi 3-is cxr. 3-is mixedviT, romlebic 

Sesabamisad Seadgenen: Sinagani xaxunis kuTxe ϕ° - 17°, xvedriTi SeWiduloba       

C - 15 kpa (0.15 kgZ/sm2), deformaciis moduli E - 18 mpa (180 kgZ/sm2), saangariSo 

winaRoba  Ro – 150 kpa (1.5 kgZ/sm2). 

fena #3 – xreSovani grunti (aQ), mowiTalo-yavisferi, Tixnaris SemavsebliT 

20-30%-mde, wvrili lodebis 5-10% CanarTebiT, sakmaod mkvrivi, sxvadasxva zomis 

danaleqi da vulkanogenuri qanebisagan, sustad teniani, gavrcelebas hpovebs yvelgan 

 

q. zugdidSi, kedias q. #1-Si (s.k. 43.31.55.312) Sps `velajio~-s kuTvnil nakveTSi 
orsarTuliani Senobis mSeneblobisaTvis Catarebuli sainJinro-geologiuri kvlevis Sedegebi 

10 



sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
 

fena #2-is qvemoT. dasinjulia darRveuli struqturis 4 nimuSiT. xiluli 

simZlavre 4.2-4.6 metri. fena uwyloa. 

Cvens mier aRebuli darRveuli struqturis nimuSebis analizis mixedviT 

msxvilnatexovani fraqciis Semadgenloba warmodgenilia saSualo da kargad 

damuSavebuli sxvadasxva zomis 0.2-15 (umetesad 4-10) sm ∅ xreSiT danaleqi da 

vulkanogenuri qanebis masalisagan; fena aluviuri genezisisaa da warmoadgens  md. 

CxouSias Waliszeda terasis fragments; savele pirobebSi gansazRvrulma simkvrivem 

Seadgina 2.10 g/sm3. 

fenis simtkicis da deformaciis maxasiaTeblebi, saangariSo winaRoba aRebulia 

pn 02.01-08 danarTi 2-is da 3-is #1 da #1 cxrilebis mixedviT, romlebic 

Sesabamisad Seadgenen: Sinagani xaxunis kuTxe ϕ° - 43°, xvedriTi SeWiduloba C - 2 

kpa (0.02 kgZ/sm2), deformaciis moduli E - 50 mpa (500 kgZ/sm2), saangariSo winaRoba  

Ro – 450 kpa (4.5 kgZ/sm2). 

 

 

 

 

daskvnebi da rekomendaciebi 

 

1. mSeneblobisaTvis gamoyofili moednis geologiur agebulebaSi monawileoben 

(qvemodan zemoT): meoTxeuli asakis (Q) aluviuri genezisis sakmaod mkvrivi 

xreSovani gruntebi, Tixnaris SemavsebliT 20-30%-mde, wvrili lodebis     

5-10% CanarTebiT, romlebic zemodan dafarulni arian Tanamedrove asakis 

eluviuri genezisis TixnariT (eQIV) da nayari gruntiT (tQIV) simZlavriT 

1.4-1.8 metramde. 

2. gamokvleul moednis teritoriaze gamoyofilia II sainJinro-geologiuri 

elementi (s.g.e.): 

- I s.g.e. (fena #2) – Tixnari. 

- II s.g.e. (fena #3) – xreSovani grunti. 

qvemoT cxril #4-Si mocemulia gamoyofili s.g.e.-is gruntis saangariSo 

fizikur-meqanikuri maxasiaTeblebi, miRebuli rogorc laboratoriuli 

gamokvlevebiT, aseve pn 02.01-08 danarTi 2-is da 3-is Sesabamisi cxrilebis 

mixedviT. 
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sainJinro-geologiuri kvlevebis centri S.p.s. `sainJgeo~ 
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SeniSvna: simtkicis maxasiaTeblebis (C, ϕ) saangariSo mniSvnelobebi miRebulia s.n. 

da w. pn 02.01-08 muxli 7-is #7 punqtis moTxovnaTa gaTvaliswinebiT 

 

3. Seswavlili moednis teritoriaze gruntis wylebi ar gamovlinda arc erT 

SurfSi, momijnave wylis WebSi maTi damyarebuli doneebi meryeobs 12.0-15.0 m-

is farglebSi (miwis zedapiridan). 

4. gruntis wylebs, romelTac aranairi Sexeba ar eqnebaT prioritetul 

sasaZirkvle gruntebTan (II s.g.e. (fena #3) isedac ar axasiaTebT arc erTi 

saxis agresiuloba nebismieri markis betonis mimarT. gruntis wylis 

agresiulobis xarisxi metalis konstruqciebze maTi periodulad dasvelebis 

SemTxvevaSi aris susti. 

5. qvabulis ferdos maqsimaluri dasaSvebi daxra miRebul iqnas s.n. da w. 

3.02.01-87 pp 3.11, 3.12, 3.15 da s.n. da w. III-4-80 me-9 Tavis moTxovnaTa 

mixedviT. 

6. s.n. da w. - `seismomedegi mSenebloba~ (pn 01.01.-09)-is mixedviT ubani 

miekuTveba 8 baliani seismurobis zonas. 

imave normatiuli dokumentis cxrili #1-is Tanaxamd, seismuri 

Tvisebebis mixedviT samSeneblo farTze gavrcelebuli gruntebi miekuTvnebian: 

a) nayari grunti (fena #1) – II kategorias; 

b) Tixnari (fena #2) – II kategorias; 

g) xreSovani grunti (fena #3) – II da I kategoriebs. 

aRniSnulidan gamomdinare samSeneblo moednis saangariSo seismuroba 

mTlianobaSi ganisazRvros 8 baliT. 

7. ubnis amgebi gruntebi damuSavebis siZnelis mixedviT s.n. da w. IV-2-82-is cxr. 

#1-is Tanaxmad miekuTvnebian: 

fena #1 – nayari grunti – yvela saxis damuSavebisas III jgufs, saSualo 

simkvriviT 1900 kg/m3 (rig.# 24b); 

## gruntis maxasiaTeblebi 
saangariSo mniSvnelobebi 

I s.g.e. (fena #2) II s.g.e. (fena #3) 

1 simkvrive ρ g/sm3 1.84 2.10 

2 Siga xaxunis kuTxe  ϕ° 15 39 

3 kuTri SeWiduloba C kpa (kgZ/sm2) 10 (0.10) 1 (0.01) 

4 deformaciis moduli E mpa (kgZ/sm2) 8 (80) 50 (500) 

5 saangariSo winaRoba R0 kpa (kgZ/sm2) 150 (1.5) 450 (4.5) 

cxrili #4 
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ubnis topografiuli gegma Surfebis da sainJinro-geologiuri Wrilebis 
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