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teqnikuri davaleba 
 
 

sainJinro geologiuri kvlevis Casatareblad 
 
 
 

obieqtis dasaxeleba _ oTar lorTqifaniZis saxelobis vanis 

                         arqeologiuri muzeumis sayrdeni kedlebi. 

damkveTi _ ssip `saqarTvelos erovnuli muzeumi~. 

obieqtis mdebareoba _ q. vani, oTar lorTqifaniZis saxelobis muzeumis 

                        Senobis mimdebare teritoria. 

daproeqtebis stadia _ samuSao dokumentacia.                

nagebobis klasi pasuxismgeblobis mixedviT _ mesame. 

 sayrdeni kedlis mosawyobi zoli moicavs muzeumis ubnis Crdilo da 

samxreT ferdebs. kedlebis mTliani zolis gaswvriv gayvanili iqnes 8 

gamonamuSevari da dadgindes nayari gruntis gavrcelebis siRrme. 

Crdilo nawilSi Catardes ubnis vizualuri Seswavla.   

   Catarebuli kvlevis teqnikuri dokumentacia warmodgenili iqnes 

akinZuli: 2 egzemplarad qarTul da erT egzemplarad inglisur enebze. 

Sesabamisad Sesruldes eleqtronuli versiebic.   

 

 

 

             danarTi: ubnis topogegma 1:500 masStabSi. 

 

 

 

 

       davaleba gasca                                   l. ZnelaZe 

 

 

 

 



 2 

q. vanSi, oTar lorTqifaniZis saxelobis arqeologiuri muzeumis 

teritoriaze sayrdeni kedlebis mSeneblobisTvis Catarebuli 

sainJinro geologiuri kvlevis Sedegebi  

 
 

 ssip `saqarTvelos erovnul muzeumTan~ dadebuli xelSekrulebis 

safuZvelze (xelS. #II-1/156, dakveTa #203/2015), Sps ,,axali saqqalaq-

mSenproeqti”-s sainJinro geologiuri kvlevebis ganyofilebam, 2015 wlis 

ivlis-agvistoSi, q. vanSi, oTar lorTqifaniZis saxelobis arqeologiuri 

muzeumis mimdebare ubanze, sayrdeni kedlebis mSeneblobisTvis, Caatara 

sainJinro geologiuri kvleva. 

 kvlevis mizans warmoadgenda sayrdeni kedlebis zolis sainJinro 

geologiuri pirobebis Seswavla da kedlis dafuZnebis pirobebis 

dadgena. 

2011 wlis seqtember-oqtomberSi aRniSnuli ganyofilebis mier, 

muzeumis Senobis rekonstruqciis da masze miSenebis proeqtisTvis 

Catarebulia sainJinro geologiuri kvleva, romlis masalebi daculia 

ganyofilebis arqivSi da gamoyenebulia winamdebare daskvnis Sedgenisas. 

aRniSnuli miznebis gadasawyvetad, teqnikuri davalebis da moqmedi 

normatiuli dokumentebis (sn da w 1.02.07-87, pn 02.01-08) moTxovnebis 

gaTvaliswinebiT, sayrdeni kedlebis zolis gaswvriv gayvanili iqna 8 

WaburRili, aqedan _ ##1÷3, siRrmiT ##1 da 3 _ 7 m TiToeuli, xolo 

#2 _ 9,0 m. meqanikur-sveturi meTodiT, xolo ##4÷8, siRrmiT 6,0 m 

TiToeuli xelburRviT. sul Sesrulebuli samuSaoebis mTliani 

moculoba Seadgens 53 grZ. metrs. 

meqanikuri-sveturi burRva Catarda, saburRi dazgiT `ugb-1vs~,160 mm-mde 

diametriT, mSrali wesiT, Semoklebuli reisebiT, kernis uwyveti 

amoRebiT. 

meqanikur-sveturi meTodiT gayvanili WaburRilebidan, laborato-

riuli Seswavlis mizniT (sakontrolod), aRebulia daurRveveli 

struqturis 11 nimuSi, xolo #2 WaburRilSi gamovlenili gruntis 

wylidan _ erTi sinji. gruntis nimuSebis da wylis sinjis 

laboratoriuli Seswavla Catarda ganyofilebis geoteqnikur 

laboratoriaSi. Sedegebi erTvis daskvnas. 
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toposafuZvlad gamoyenebulia damkveTis mier gadmocemuli 1:500 

masStabis topogegma, romelzec datanilia WaburRilebis ganlageba da 

Sesrulebulia gegmur-simaRliTi mibma. aq unda aRiniSnos, rom borcvis 

Crdilo mxares arsebuli ferdi mis Ziris donemde, topogegmaze srulad 

ar aris asaxuli da Cvens mier adgilze azomvebiT Sesrulda am nawilSi 

gayvanili WaburRilebis ganlagebis Cveneba da gegmur-simaRliTi mibma. 

geomorfologiurad teritoria miekuTvneba samxreT imereTis gorak-

borcviani mTiswineTis nawils, romelic CrdiloeTiT erwymis kolxeTis 

dablobs. uSualod teritoria warmoadgens borcvs. 

sayrdeni kedlebis mowyoba gaTvaliswinebulia arsebuli borcvis 

Crdilo, samxreTi da samxreT-aRmosavleTi ferdebis Ziris gaswvriv. 

borcvis Txemur nawilSi ganlagebulia muzeumis Zveli da axali  

mSenebare Senobebi. Senobebi Txemuri nawilidan CaWrilia borcvis 

reliefSi. maT irgvliv ferdobebze, vizualuri daTvalierebiT, 

araxelsayreli fizikur-geologiuri movlenebi amJamad ar aRiniSneba. 

Tumca unda aRiniSnos, rom mSeneblobasTan dakavSirebiT, borcvis 

Txemur nawilSi Catarebulia reliefis moWrebi da moWrili grunti 

gadayrilia borcvis ferdobebze, sadac mosaxleTa gamocemiT wvimebis 

dros xdeboda nayari gruntebis CamoSla. amJamad ferdebze reliefi 

dastabilizirebulia da gaSenebulia Txilis nargavebi.  

Catarebuli savele samuSaoebis da ubnis vizualuri daTvalierebis 

monacemebis safuZvelze, Sedgenilia WaburRilebis svetebis da sayrdeni 

kedlebis zolis geologiur-liTologiuri Wrilebi. Wrilebis 

Sedgenisas gamoyenebulia, aseve, 2011 wels muzeumis teritoriaze 

Catarebuli kvlevis monacemebi. 

rogorc warmodgenili Wrilebidan Cans, sayrdeni kedlebis zolis 

gaswvriv, miwis zedapiridan 1,6_2,8 m-is siRrmemde, gavrcelebulia 

teqnogenuri (tQIV) _ nayari grunti, warmodgenili TixiT, kenWebis, 

RorRis, samSeneblo nagvis, aguris da keramikis natexebis CanarTebiT 

(fena 1). zeda nawilSi, 1,0 m-is siRrmemde, nayari grunti sustad 

SekavSirebulia, siRrmeSi ki _ SekavSirebuli. nayaris qveS, kedlebis 

zolis gaswvriv, gavrcelebulia ponturi asakis (N2P) qviSovani ZiriTadi 

Tixebi (fena 3). borcvis samxreT nawilis samxreT-aRmosavleT kuTxesTan 

da kedlis am zolSi, Crdilo mimarTulebiT, nayaris qveS, 
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gavrcelebulia 0,3 m-dan 3,3 m-mde simZlavris aluviuri (aQIV) 

msxvilnatexovani grunti, warmodgenili Tixiani qviSis 35_40%-mde 

Semavsebliani kenWnarovani gruntiT (fena 2), romelic am zolSi,        

3,0_6,1 m-is siRrmidan, Semofenilia qviSovani ZiriTadi TixebiT (fena 3). 

ubanze gruntis wyali gamovlinda zolis aRmosavleT nawilSi #2 

WaburRilis ubanze, miwis zedapiridan 2,8 m-is siRrmeze. 

genetikurad wyali warmoadgens atmosferuli naleqebis infiltrats. 

adgilobrivTa gadmocemiT adreul periodebSi, ubnis am nawilSi, 

adgili hqonda wylis gamosavals wyaros saxiT. 

rogorc zemoT aRiniSna, WaburRilebidan aRebuli iyo gruntis 

daurRveveli struqturis 11 nimuSi. 

nimuSi aRebulia qviSovani ZiriTadi Tixebidan (fena 3) _ 

sakontrolod, vinaidan analogiuri ZiriTadi Tixebi detalurad aris 

Seswavlili 2011 wels muzeumis Senobis teritoriaze Catarebuli 

kvlevebis dros. 

laboratoriaSi gruntis nimuSebze ganisazRvra fizikuri 

maxasiaTeblebis sruli kompleqsi, Catarda kompresiuli da Zvraze 

gamocdebi. 

laboratoriuli kvlevis Sedegebi erTvis daskvnas krebsiTi cxrilis, 

kompresiuli da Zvraze gamocdebis grafikebis saxiT. 

  qvemoT, cxril 1-Si mocemulia gruntis ZiriTadi fizikuri 

maxasiaTeblebis cvalebadobis diapazoni da maTi Sesabamisi saSualo 

(normatiuli) mniSvnelobebi.  

cxrili 1 

#
# 

fizikuri maxasiaTeblebi ganz. 
miRebul 
sidideTa 
diapazoni 

saSualo 
(normatiuli) 
mniSvnelobebi 

1 plastikurobis ricxvi Ip - 0,24_0,32 0,28 

2 tenianoba W % 24,8_33,4 28,3 

3 simkvrive 

gruntis ρ 
g/sm3 

1,81_1,88 1,85 

mSrali gruntis ρd 1,39_1,50 1,44 

gruntis 
nawilakebis 

ρs 2,71 2,71 

4 forianoba n % 44,7_48,8 46,8 

5 forianobis koeficienti e - 0,809_0,954 0,881 

6 denadobis maCvenebeli IL - -0,31÷0,23 -0,16; 0,08 

7 tenianobis xarisxi Sr - 0,80_0,95 0,87 
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rogorc cxrilidan Cans, gamokvleuli grunti miekuTvneba myari da 

naxevradmyari konsistenciis srulad wyalgajerebul Tixas (fena 3). 

cxrilSi mocemuli saSualo (normatiuli) mniSvnelobebi, 

saWiroebisas, gamoiyeneba saangariSod. 

Catarda 3 kompresiuli gamocda, bunebrivi simkvrivis da tenianobis 

mdgomareobaSi, P=0,5 kgZ/sm2 datvirTvebis safexurebiT, P=4,0 kgZ/sm2-mde 

ayvaniT. 

qvemoT, cxril 2-Si mocemulia jdenis modulis sidideebi P=3,0 kgZ/sm2 

datvirTvisas (datvirTva romlis drosac fasdeba gruntis kumSvadobis 

xarisxi ℓp-s mixedviT) da deformaciis modulis mniSvnelobebi            

P=1,0_2,0 kgZ/sm2 datvirTvebis sawyis intervalSi. 

cxrili 2 

#
#
 

Wabur. 
## 

nimuSis  
aRebis  
siRrme  

h m 

graf. 
# jdenis moduli ℓp mm/m  

P=3,0 kgZ/sm2  
datvirTvisas 

deformaciis moduli 
E kgZ/sm2 

P=1,0_2,0 kgZ/sm2 datvirTvebis 

intervalSi 
lab. 
 # 

1 Wab. #1 4,0 1 26 260
3

347260173
=

++
 

2 Wab. #2 7,5 2 20 419
3

580387290
=

++
 

3 Wab. #3 3,5 3 28 259
3

347260170
=

++
 

saSualo  mniSvneloba 25 313 
 
rogorc cxrilidan Cans, jdenis modulis saSualo mniSvnelobebis 

( p =25 mm/m) mixedviT, grunti miekuTvneba mometebulad kumSvads         

(20_60 mm/m-is diapazonSia). 

deformaciis Tavisufali modulis saSualo mniSvneloba tolia     

E=31 mpa (310 kgZ/sm2). 

jdenis modulis da deformaciis modulis zemoT mocemuli saSualo 

mniSvnelobebi gamoiyeneba saangariSod. 

Zvraze gamocdebi Catarda aseve 3, bunebrivi simkvrivis da tenianobis 

mdgomareobaSi P=1,0_2,0_3,0 kgZ/sm2 vertikaluri datvirTvebisas. 

 

miRebulia Semdegi mniSvnelobebi: 

  xvedriTi SeWiduloba c=32_40 kpa (0,32_0,40 kgZ/sm2); 

  Sinagani xaxunis kuTxe  ϕ=17_18°. 
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aq unda aRiniSnos, rom 2011 wlis kvlevebisas, Tixebis simkvrivis da 

simtkicis maxasiaTeblebisTvis Catarda statistikuri damuSaveba da 

gamoTvlilia normatiuli da saangariSo mniSvnelobebi, romelic 

miRebulia mimdinare kvlevisTvisac. 

rogorc gruntis wylis qimiuri analizis Sedegebidan Cans, 

gamokvleuli wyali-garemo ar aris agresiuli nebismier cementebze 

damzadebuli betonis konstruqciebis mimarT. 

    armaturis mimarT: 

  ar aris agresiuli wylis garemoSi mudmivad yofnis dros; 

  saSualod agresiulia wylis garemoSi periodulad yofnis dros. 

 

d a s k v n e b i  d a  r e k o m e n d a c i e b i  

 

 

yovelive aRniSnulidan gamomdinare, SeiZleba gakeTdes Semdegi 

daskvnebi: 

  

1. sainJinro geologiuri TvalsazrisiT, sayrdeni kedlebis zoli da 

misi mimdebare ubani damakmayofilebel pirobebSia, vinaidan aq 

araxelsayreli fizikur-geologiuri movlenebi (mewyeri, Svavi da 

sxva) ar aRiniSneba.  

  sainJinro geologiuri pirobebis sirTulis mixedviT, sayrdeni 

kedlebis zoli, sn da w 1.02.07_87-is me-10 danarTis Tanaxmad, 

miekuTvneba II kategorias (saSualo sirTulis).  

 

2. sayrdeni kedlebis zolis gaswvriv gavrcelebul gruntebSi, 

samSeneblo Tvisebebis mixedviT, gamoiyofa sami sainJinro 

geologiuri elementi (sge): 

         I sge _ nayari grunti (fena 1); 

         II sge _ kenWnarovani grunti (fena 2); 

       III sge _ qviSovani ZiriTadi Tixebi (fena 3). 
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3. dasaproeqtebeli sayrdeni kedlebis dafuZneba ganxorcieldeba III 

sge-is gruntze _ qviSovan ZiriTad Tixebze (fena 3), lenturi an 

calkemdgomi saZirkvlebis meSveobiT. 

   borcvis Crdilo ferdis gaswvriv sayrdeni kedlis saZirkveli 

CaRrmavebuli unda iqnes savaraudod 101,00 m niSnulamde.  

 

4. fuZis angariSebisaTvis, qvemoT, cxril 3-Si, mocemulia samive sge-s 

gruntis saangariSo-normatiuli maxasiaTeblebis mniSvnelobebi, 

miRebuli laboratoriuli gamokvlevebis, saarqivo masalebis, 

normatiuli dokumentebis da sacnobaro literaturis monacemebis 

safuZvelze.   

 

cxrili 3 

 
 

    
 

# 
# 

gruntis maxasiaTebeli 

 
saangariSo mniSvnelobebi 

 

I sge 
(fena 1) 

 II sge 
(fena 2)  

III sge 
(fena 3) 

1 simkvrive,  

ρ gZ/sm3 
II zRvruli mdgomareoba 
(fuZis gaangariseba 
deformaciaze)  

2
||

1
||

ρ
ρ

 _ _  
84.1
86.1

 

I zRvruli  mdgomareoba 
(fuZis gaangariSeba 
amtanunarianobaze) 

2
|

1
|

ρ
ρ

 _ _  
84.1
86.1

 

normatiuli mniSvneloba ρn 1,80 1,95  1,85 

2 xvedriTi  
SeWiduloba  

ckpa(kgZ/sm2) 

II zRvruli mdgomareoba c|| _ _ 23(0,23) 

I zRvruli mdgomareoba c| 
_ _ 19(0,19) 

normatiuli mniSvneloba cn 
_ 3(0,03) 30(0,30) 

3 Sinagani xaxunis 

kuTxe, ϕ°  
 

II zRvruli mdgomareoba ϕ || _ _ 15 

I zRvruli mdgomareoba  ϕ | _ _ 13 

normatiuli mniSvneloba        ϕn _ 38 16 

4 deformaciis moduli, E mpa (kgZ/sm2) 10(100) 45(450)  31(310) 

5 pirobiTi saangariSo winaRoba R0 kpa (kgZ/sm2) 120(1,20) 400(4,0) 250(2,5) 

6 sagebis koeficienti, k  kg/sm3   1,5   8,0   3,0 
7 puasonis koeficienti, µ  0,35   0,27   0,42 
8 betonis gruntTan xaxunis koeficienti  ƒn  0,20   0,50   0,40 
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5. borcvis aRmosavleT nawilSi, #2 WaburRilSi gamovlenili 

gruntis wylis gamo, mSeneblobis dros kedlis saZirkvlis 

mowyobisas adgili eqneba TxrilSi wylis Semodinebas, risTvisac 

saWiro iqneba wyalqceviTi (amotumbva) samuSaoebis Catareba. wylis 

modeni Txrilis erTi grZivi metridan miRebuli iqnes 0,01 l/wm. 

 

6. wylis qimiuri analizis Tanaxmad, wyali-garemo ar xasiaTdeba 

arcerTi saxis agresiulobiT nebismier cementebze damzadebuli 

betonis konstruqciebis mimarT. 

 

7. pn 01.01_09-is (`seismomedegi mSenebloba~) Tanaxmad, q. vani 

mdebareobs 8 baliani seismurobis zonaSi. 

 
      amave normatiuli dokumentis cxrili 1-is Tanaxmad, ubanze 

gavrcelebuli gruntebi, seismuri Tvisebebis mixedviT, 

miekuTvnebian: 

 

a) nayari (fena 1) _ III kategorias; 

b) kenWnarovani grunti (fena 2) da ZiriTadi Tixebi (fena 3) _ II 

kategorias. 

       ubnis saangariSo seismurobad miRebuli iqnes 8 bali. 

 
 

8. Txrilebis ferdoebis maqsimaluri dasaSvebi daxra miRebuli iqnes 

sn da w 3.02.01-87, p p 3.11, 3.12, 3.15 da sn da w III-4-80-is me-9 Tavis 

moTxovnaTa gaTvaliswinebiT. 

 

9. damuSavebis siZnelis mixedviT, kedlebis zolis gaswvriv 

gavrcelebuli gruntebi, sn da w IV–2-82-is I-I cxrilis Tanaxmad, 

miekuTvnebian: 

 
a) nayari (fena 1) _ samive saxeobiT (erTcicxviani eqskavatoriT, 

buldozeriT da xeliT) damuSavebisas _ II jgufs,  saSualo 

simkvriviT _ 1800 kg/m3 (rig. #24a); 
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b) kenWnarovani grunti (fena 2) _ samive saxeobiT damuSavebisas _ 

III jgufs, saSualo simkvriviT 1950 kg/m3 (rig. #6v); 

g) ZiriTadi qviSovani Tixa (fena 3) _ erTcicxviani eqskavatoriT 

damuSavebisas _ V jgufs, xeliT _ Vp jgufs, simkvriviT    

1850 kg/m3 (rig. #3a). 

 

 

 

 

  inJiner geologi                             a. pasikaSvili 
 
 
 
 
 

    sainJinro geologiuri kvlevebis             
     ganyofilebis mTavari geologi                     z. kvaWantiraZe 
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