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   2. obieqtis mdebareoba   
 /administraciuli kuTvnileba da misamarTi/ 
 
   3. mSeneblobis mokle daxasiaTeba         

                                    /axalmSenebloba, rekonstuqcia, gafarToeba/ 
 
    
 

II. sainJinro-geologiuri kvleva-ZiebisTvis  
                                  saWiro monacemebi. 
 
   4. daproeqtebis stadia                    
 /winasaproeqto stadia, proeqti, muSa proeqti/ 
 

             saproeqto Senoba-nagebobebis daxasiaTeba  
 

   5. nagebobis klasi pasuxismgeblobis mixedviT              
    
   6. Senobis sarTulianoba da zomebi gegmaSi    
  
   7. pirveli sarTulis iatakis saproeqto niSnuli       
    
   8. sardafis iatakis saproeqto niSnuli                                  
 
   9. Senobis tipi                        
 
         /karkasuli, monoloTuri da sxv./ 
 
   10. saZirkvlis savaraudo tipi da zomebi               
 
 
   11. mosalodneli saproeqto datvirTva saZirkvlis fuZeze     
     
   12. situaciuri topogegma masS. 1 : 2000                          
    
   13. saamSeneblo ubnis topogegma nagebobis konturebiT masS. 1 : 500     
 
   14. nagebobis Wrili                                                        
                                                                                                                    Pproeqtis menejeri              

HEIDELBERGcement GEORGIA.    კასპის ქარხანა 

1500მ3 და 300 მ3 სილოსების მონტაჟი სეპარირებული 
დაფქვის პროექტისათვის 

კასპი ქ. ფარნავაზის 2 

ახალმშენებლობა 

წინასაპროექტო სტადია 

                       III  კლასი 

               

                         ±0.00=317 მ 

 

1500 მ3 სილოსი-მეტალის სილოსი, რკინაბეტონის საყრდენი კონსტრუქციით 
300 მ3 სილოსი - მეტალის სილოსი, მეტალის საყრდენი კონსტრუქციით. 

          1500 მ3 სილოსი ფილა 11x11 მ 
          300მ3 სილოსი - ფილა -6x6 მ 

                           1500 მ3 სილოსი -   4200ტ 
                           300მ3 სილოსი - 1000 ტ 

                             1 

ირაკლი სადუნიშვილი 
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sainJinro-geologiuri kvlevebis  

teqnikuri angariSi 

 

q. kaspSi, farnavazis q. #2-Si “HEIDELBERG 

cement GEORGIA” kaspis qarxanaSi 1500 m3  

silosis separatoris 

proeqti 

 

1. Sesavali 

 

S.p.s. “HEIDELBERGcement GEORGIA” dakveTis (SekveTis nomeri 50019125 

03.12.2021) safuZvelze, S.p.s. ”Tbilinvestproeqti”-s geologTa jgufma q. kaspSi, 

farnavazis q. #2-Si cementis qarxnis teritoriaze,  Caatara sainJinro-

geologiuri kvlevebi 1500 m3 silosis separatoris dafuZnebis pirobebis 

dadgenis mizniT. S.p.s “Tbilinvestproeqti” registrirebulia saqarTveloSi 1999 

wlis 1 oqtombers, registraciis #a/4100/4-10, saidentifikacio kodi 249263416. 

kompaniis ZiriTad saqmianobas warmoadgens sainJinro-geologiuri samuSaoebis 

Sesruleba.  

sainJinro-geologiuri kvlevebis amocanas warmoadgens cementis 

wisqvilebis ubanze, silosis mSeneblobisTvis gamoyofili moednis sainJinro-

geologiuri pirobebis dadgena da moednis amgebi gruntebis fizikur-meqanikuri 

Tvisebebis Seswavla. teqnikuri davalebis Tanaxmad, saproeqto nageboba gegmaSi 

kvadratuli formisaa, zomebiT 11,0 x 11,0 m. Senobis tipi – karkasuli, liTonis 

konstruqciebiT. saZirkvlis savaraudo tipi __ monoliTuri fila 11,0 x 11,0 m. 

Mmosalodneli datvirTva saZirkvlis fuZeze __ 4200 t. Senobis klasi 

pasuxismgeblobis mixedviT III.  

dasaproeqtebeli nagebobis dafuZnebis pirobebis gansazRvrisaTvis Catarebulia 

Semdegi saxis da moculobis samuSaoebi: S.p.s. “Tbilinvestproeqti”-s arqivSi 

moZiebulia amave teritoriaze 2012-2015 wlebSi Catarebuli sainJinro-

geologiuri kvlevebis teqnikuri angariSi, ubnis sainJinro-geologiuri 

Sefasebis mizniT daTvalierebulia mimdebare teritoria, liTologiuri Wrilis 

dasadgenad da nimuSebis asaRebad, samSeneblo moedanze, Senobis konturSi 
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gayvanilia 3 WaburRili 20,0 m-mde CaRrmavebiT, saerTo siRrmiT 60,0 grZ/m. burRva 

mimdinareobda saburRi agregatis УРБ – A-2A -is gamoyenebiT, mSralad, meqanikur-

sveturi meTodiT, sacavi milebis gamoyenebiT, kernis uwyveti amoRebiT. 

gruntebidan aRebulia nimuSebi, romlebzec laboratoriuli kvlevebi Sesrulda 

S.p.s. “Tbilinvestproeqti”-s geoteqnikur laboratoriaSi. gamonamuSevrebis 

gegmuri da simaRliTi mibma ganxorcielda damkveTis mier gadmocemuli topo-

gegmis mixedviT. savele samuSaoebis dasrulebis Semdeg, WaburRilebi amoivso 

naburRi masaliT. 

     savele samuSaoebis da laboratoriuli kvlevebis monacemebis safuZvelze 

Sedgenilia winamdebare daskvna. kvlevebi Catarebulia da daskvna Sedgenilia 

saqarTveloSi amJamad moqmedi normatiuli dokumentebis (samSenebli wesebis da 

normebi) moTxovnebis Sesabamisad _ s.n. da w. 1.02.07-87 (sainJinro gamokvlevebi 

mSeneblobisaTvis), pn 02.01-08 _ Senobebis da nagebobebis fuZeebi,  pn 01.01-09 _ 

seismomedegi mSenebloba, s.n. da w. IV-5-82 (miwis samuSaoebi) s.n. da w. 3.02.01-87 

(miwis nagebobebi, nagebobaTa fuZeebi da saZirkvlebi) saxstandarti 25100-82 

(gruntebi: klasifikacia). sainJinro-geologiuri kvlevebi Sesrulda 2021 wlis 

dekemberSi. 

 

@2. fizikur-geografiuli pirobebi, reliefi,  

geomorfologia da hidrografia  

 

       sakvlevi moedani mdebareobs aRmosavleT saqarTveloSi, q. kaspSi, md. 

mtkvris marcxena sanapiros nawilSi. teritoriis saerTo klimaturi pirobebi 

zomierad kontinenturia, saqarTvelos teritoriis samSeneblo klimaturi 

daraionebis sqemis mixedviT ganekuTvneba IIb (#72 kaspi) klimatur qveraions. 

wlis saSualo temperatura 11,4°C, wlis absoluturi minimumi _25°C, absoluturi 

maqsimumi 40°C. wlis saSualo fardobiTi tenianoba _ 67%, yvelaze civi Tvis 

saSualo fardobiTi tenianoba _ 65%, yvelaze cxeli Tvis saSualo fardobiTi 

tenianoba _ 67%. naleqebis wliuri raodenoba 517 mm-s Seadgens, xolo dReRamuri 

maqsimumi __ 80 mm. Tovlis safaris wona 0,50 kpa, Tovlis safaris dReTa ricxvi 

__ 17. qaris wnevis normatiuli mniSvneloba 5 weliwadSi erTxel __ 0,38 kpa, 

qaris wnevis normatiuli mniSvneloba 15 weliwadSi erTxel __ 0,60 kpa. qaris 
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udidesi siCqare SesaZlebeli 1, 5, 10, 15 da 20 weliwadSi erTxel __ Sesabamisad 

19, 25, 28, 30, da 31 m/wm. gruntebis sezonuri gayinvis normatiuli siRrme: 

Tixovani da Tixnari __ 16 sm, msxvilnaxovani __ 24 sm. 

    saqarTvelos seismuri saSiSroebis rukis mixedviT, q. kaspis makroseismuri 

intensivoba MSK64 skalis mixedviT 8 bals Seadgens, xolo seismurobis 

koeficienti A - 0,18. 

     geomorfologiuri TvalsazrisiT, sakvlevi ubani mdebareobs md. mtkvris 

marcxena sanapiroze da warmoadgens mdinaris Waliszeda II terasas. teritoriis 

reliefi teqnogenuri, dasavleTis mimarTulebiT mcired daxrili zedapiriT 

aris warmodgenili. samSeneblo moedani ganaSenianebulia, moedanze mdebareobs 

sawarmo da damxmare nagebobebi. moednis absoluturi niSnulebi 540,0–542,0 m-is 

farglebSi icvleba. 

    ubnis mTavar hidrografiul elements warmoadgens md. mtkvari. md. mtkvris 

dineba CrdiloeTidan samxreTiTaa mimarTuli, samxreT-aRmosavleTisken 

mcireodeni gadaxriT. mdinaris kalapotis sigane ZiriTadad 100-200 m-ia. sakvlevi 

moednidan mdinare daSorebulia 1000 m-iT, amitom, mdinaris eroziul moqmedebas 

nakveTze gavlenis moxdena ar SeuZlia. 

 

 

3. geologiuri agebuleba da hidrogeologiuri 

pirobebi 

 

    saqarTvelos teritoriis teqtonikuri danawevrebis sqemis mixedviT, 

teritoria ganTavsebulia mcire kavkasionis naoWa sistemis aWara-TrialeTis 

naoWa zonis centralur qvezonaSi. am nawilSi igi agebulia neogenuri sistemis 

miocenuri asakis qveda da Sua sarmatuli iarusis zRviuri molasuri naleqebiT, 

romlebic liTologiurad warmodgenilni arian ZiriTadi qanebiT, TixebiT, 

mergelebiT, kirqvebiT da qviSaqvebiT. zemodan es gruntebi gadafarulia md. 

mtkvris aluviuri naleqebiT da deluviur-proluviuri warmonaqmnebiT. am 

fenebis saxuravs warmoadgens teqnogenuri gruntebi.  

gruntis wylebis formireba, moZraoba da gavrceleba ganisazRvreba 

teritoriis geomorfologiuri pirobebiT da geologiuri agebulebiT.  
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4. gruntebis fizikur-meqanikuri Tvisebebi 

 

     sainJinro-geologiuri pirobebis sirTuliT, Tanaxmad s.n. da w. 1.02.07.-87-is 

danarTi 10-is mixedviT, ubani II (saSualo) sirTulis sainJinro-geologiur 

kategorias. samSeneblo moednis sainJinro-geologiuri suraTis misaRebad, 

aRniSnul moedanze gayvanilia sami WaburRili, maqsimaluri siRrmiT - 20,0 m, 

kldovani qanis gamoufitav nawilSi 1,0-1,8 m-is CaRrmavebiT. Catarebuli savele 

samuSaoebis da laboratoriuli kvlevebis analizis safuZvelze, ubanze 

gamoyofilia eqvsi fena. qvemoT moyvanilia am fenebis daxasiaTeba.  

fena #1 nayari grunti _ tQIV – warmodgenilia Tixnaris masiT, kenWebis 

CanarTebiT, Semkvrivebuli. fenis simZlavre 2,0-4,5 m-ia. fena fuZis gruntebad ar 

ganixileba, amitom, igi ar dasinjula. grunti damuSavebis siZnelis mixedviT 

miekuTvneba 24-a-II kategorias. 

fena #2 Tixnari - pdQIV – moyviTalo-yavisferi, qviSnaris linzebiT da 

SuaSreebiT, kenWebis CanarTebiT, Znelplastiuri konsistenciis. fena dasinjulia 

6 nimuSiT, romlebzec Catarda Zvraze gamocdebi 0,5 kgZ/sm2 safexurebrivi 

datvirTviT 3,0 kg-mde. Seswavlilia gruntis fizikuri Tvisebebi: tenianoba, 

simkvrive, plastiurobis zRvrebi. gamoTvlilia forianoba, forianobis 

koeficienti, plastiurobis ricxvi, denadobis maCvenebeli. gruntis fizikur-

meqanikuri Tvisebebis normatiuli maCveneblebi moyvanilia cxril 1-Si, xolo 

laboratoriuli kvlevebis Sedegebi jamur uwyisSi.                      cxr. 1 

# 
fizikur-meqanikuri Tvisebebis 

dasaxeleba 
indeqsi ganz. erT. 

normatiuli 

mniSvneloba 

1 simkvrive  g/sm3 1,88 

2 ConCxis simkvrive  g/sm3 1,51 

3 mineraluri nawilakebis simkvrive s g/sm3 2,72 

4 bunebrivi tenianoba W erT. naw. 0,248 

5 forianoba n % 45 

6 forianobis koeficienti e erT. naw. 0,807 

7 tenianoba denadobis zRvarze WL erT. naw. 0,333 

8 tenianoba plastiurobis zRvarze Wp erT. naw. 0,199 
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9 plastiurobis ricxvi Ip erT. naw. 13,5 

10 denadobis maCvenebeli IL erT. naw. 0,37 

11 tenianobis xarisxi Sr erT. naw. 0,84 

12 puasonis koeficienti μ  0,35 

13 deformaciis moduli E kgZ/sm2 110 

14 Siga xaxunis kuTxe  grad. 220 

15 xvedriTi SeWiduloba C kgZ/sm2 0,19 

16 pirobiTi saangariSo winaRoba R kgZ/sm2 2,0 

       grunti damuSavebis siZnelis mixedviT miekuTvneba 33-б-I kategorias.  

          grunti seismuri Tvisebebis mixedviT miekuTvneba II kategorias.  

fena #3 xreSi _ apIV – qviSis SemavsebliT 30%-mde, teniani. fena dasinjulia 6 

nimuSiT. fena Sedgeba wvrili da saSualo zomis kenWebisagan, kenWebis masala 

warmodgenilia danaleqi da vulkanogenuri qanebis natexebiT. masala kargad 

damuSavebuli da daxarisxebulia, kenWebs aqvT momrgvalebuli forma. sacruli 

meTodiT Seswavlilia gruntis granulometriuli Sedgeniloba. Sedegebi 

mocemulia cxril 2-Si, xolo laboratoriuli kvlevebis masalebi jamur 

uwyisSi.                                                                  cxr. 2                                                                                                                                                                  

fraqciis 
zoma, mm 

.>40.
0 

40.0-
20.0 

20.0-
10.0 

10.0-
5.0 

5.0-
2.0 

2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
005 

0.05-
0.01 

0.01-
0.005 

<0.005 

saSualo 
% raod. 

13.4 18.4 21.5 5.7 8.7 1.8 1.9 2.5 4.4 6.1 5.8 6.0 3.8 

jamuri % 
raod 

13.4 31.8 53.3 59.0 67.6 69.4 71.3 73.8 78.3 84.3 90.2 96.2 100.0 

cxrilSi mocemuli sidideebis mixedviT 10 mm-ze meti zomis fraqciebi gruntis 

masaSi aRemateba 50%-s, rac pn 02.01-08-is danarTi 1-is, cxrili #2-is mixedviT 

klasificirdeba rogorc xreSovani grunti. gruntis masaSi qviSis Semavsebeli 

30%-ze metia, amitom, gruntis maxasiaTeblebi aiReba Semavseblis maxasiaTeblebis 

gaTvaliswinebiT. maCveneblebi warmodgenilia cxril 3-Si.                 cxr. 3 

# 
fizikur-meqanikuri Tvisebebis 

dasaxeleba 
indeqsi ganz. erT. 

normatiuli 
mniSvneloba 

1 simkvrive  g/sm3 2,0 

2 Siga xaxunis kuTxe  grad. 390 

3 xvedriTi SeWiduloba C kgZ/sm2 0,09 

4 deformaciis moduli E kgZ/sm2 400 
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5 puasonis koeficienti μ erT. naw. 0,27 

6 pirobiTi saangariSo winaRoba  kgZ/sm2 6,0 

        grunti damuSavebis siZnelis mixedviT miekuTvneba 6-г-IV kategorias.  

        grunti seismuri Tvisebebis mixedviT miekuTvneba II kategorias. 

fena #4 qviSnari - pIV – moyviTalo feris, plastiuri konsistenciis. fena 

dasinjulia daurRveveli struqturis gruntis 6 nimuSiT. romlebzec Catarda 

Zvraze gamocdebi 0,5 kgZ/sm2 safexurebrivi datvirTviT 3,0 kg-mde. Seswavlilia 

gruntis fizikuri Tvisebebi: tenianoba, simkvrive, plastiurobis zRvrebi. 

gamoTvlilia forianoba, forianobis koeficienti, plastiurobis ricxvi, 

denadobis maCvenebeli. gruntis fizikur-meqanikuri Tvisebebis normatiuli 

maCveneblebi moyvanilia cxril 4-Si, xolo laboratoriuli kvlevebis Sedegebi 

jamur uwyisSi.                                                           cxr. 4                                                                                                                                                                                 

# 
fizikur-meqanikuri Tvisebebis 

dasaxeleba 
indeqsi ganz. erT. 

normatiuli 
mniSvneloba 

1 simkvrive  g/sm3 1,91 

2 mSrali gruntis simkvrive  g/sm3 1,55 

3 gruntis nawilakebis simkvrive s g/sm3 2,68 

4 bunebrivi tenianoba W erT. naw. 0,230 

5 forianoba n % 42 

6 forianobis koeficienti e erT. naw. 0,728 

7 tenianoba denadobis zRvarze WL erT. naw. 0,260 

8 tenianoba plastikurobis zRvarze Wp erT. naw. 0,213 

9 plastiurobis ricxvi Ip erT. naw. 5,6 

10 denadobis maCvenebeli IL erT. naw. 0,45 

11 tenianobis xarisxi Sr erT. naw. 0,85 
12 puasonis koeficienti   erT. naw. 0,30 
13 deformaciis moduli E kgZ/sm2 160 
14 Siga xaxunis kuTxe  grad. 280 

15 xvedriTi SeWiduloba C kgZ/sm2 0,15 

16 pirobiTi saangariSo winaRoba  kgZ/sm2 2,3 

     grunti damuSavebis siZnelis mixedviT miekuTvneba 34-а-I kategorias.   

     grunti seismuri Tvisebebis mixedviT miekuTvneba II kategorias.  

fena #5 Tixa - pdQIV - moyviTalo-yavisferi, Znelplastiuri konsistenciis. fena 

moedanze lokalurad aris gavrcelebuli, moednis aRmosavleT nawilSi. fena 

dasinjulia 3 nimuSiT. Seswavlilia gruntis fizikuri Tvisebebi: simkvrive, 
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tenianoba, plastiurobis zRvrebi, gamoTvlilia forianoba, forianobis 

koeficienti da denadobis maCvenebeli. maTi ricxviTi mniSvnelobebis mixedviT pn 

02.01-08-is danarTi 2, cxrili #2, cxrili #3 da danarTi 3, cxrili #3-is 

safuZvelze miRebulia gruntis simtkicis da deformaciis maxasiaTeblebi. 

gruntis fizikur-meqanikuri Tvisebebis maCveneblebi moyvanilia cxril 5-Si, 

xolo laboratoriuli kvlevebis Sedegebi jamur uwyisSi.            cxr. 5 

# 
fizikur-meqanikuri Tvisebebis 

dasaxeleba 
indeqsi ganz. erT. 

normatiuli 

mniSvneloba 

1 simkvrive  g/sm3 1,90 

2 ConCxis simkvrive  g/sm3 1,48 

3 mineraluri nawilakebis simkvrive s g/sm3 2,74 

4 bunebrivi tenianoba W erT. naw. 0,278 

5 forianoba n % 46 

6 forianobis koeficienti e erT. naw. 0,847 

7 tenianoba denadobis zRvarze WL erT. naw. 0,445 

8 tenianoba plastiurobis zRvarze Wp erT. naw. 0,197 

9 plastiurobis ricxvi Ip erT. naw. 24,9 

10 denadobis maCvenebeli IL erT. naw. 0,33 

11 tenianobis xarisxi Sr erT. naw. 0,90 

12 puasonis koeficienti μ  0,42 

13 deformaciis moduli E kgZ/sm2 150 

14 Siga xaxunis kuTxe  grad. 160 

15 xvedriTi SeWiduloba C kgZ/sm2 0,43 

16 pirobiTi saangariSo winaRoba R kgZ/sm2 2,4 

    grunti damuSavebis siZnelis mixedviT miekuTvneba 8-б-II kategorias.  

        grunti seismuri Tvisebebis mixedviT miekuTvneba II kategorias. 

 fena #6 qviSaqva _ P23 _ monacrisfro-molurjo, Tixur cementze, mcire 

simtkicis. qviSaqvebis teqstura uwesrigoa. argilitebis Txeli Sreebi, qviSaqvis 

mkvriv Sreebs Soris dastebad aris ganlagebuli. napralebi Sevsebulia 

kalcitiTa da gamofitvis masalebiT. fena dasinjulia 6 nimuSiT. nimuSebze 

Catarda gamocdebi simtkiceze erTRerZa kumSvisas, rogorc bunebriv, aseve 
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wyalgajerebul mdgomareobaSi. gruntis Tvisebebis normatiuli maCveneblebi 

moyvanilia cxril 6-Si, xolo laboratoriuli kvlevebis masalebi da Sedegebi 

warmodgenilia danarTebSi cxrilebis saxiT.                 cxr. 6                                                                                 

  # 
fizikur-meqanikuri Tvisebebis 

dasaxeleba 
indeqsi ganz. erT. 

normatiuli. 
mniSvneloba 

1 simkvrive  g/sm3 2,18 

2 tenianoba W % 6,7 

3 simtkice erTRerZa kumSvaze wyalSi  Rc mpa 10,0 

4 deformaciis moduli E mpa 2000 

5 puasonis koeficienti μ  0,20 

sax.standarti 25100-82-is mixedviT grunti miekuTvneba danaleq, Secementebul, 

kldovan, darbilebad, mcire simtkicis qanebs. 

       grunti damuSavebis siZnelis mixedviT miekuTvneba 28-б-VI kategorias. 

       grunti seismuri Tvisebebis mixedviT miekuTvneba II kategorias. 

   samSeneblo moedanze miwisqveSa wyali miwis zedapiridan 9,7-10,0 m-is siRrmidan 

dafiqsirda qviSnarSi. wyali saSualod agresiulia sax.standartis 10178 - 76 

portlantcementze damzadebuli wyalSeuRwevadi W4 markis betonis mimarT, 

sustad agresiulia W6 da W8 markis betonebis mimarT. ar aris agresiuli 

portlandcementis sax.standarti 10178-76 klinkerSi CanarTebiT C3S araumetes 

65%; C3A araumetes 7%; C3A+ C4AF araumetes 22%; widaportlandcementze da 

agreTve sulfatomedegi sax.standarti 22266-76 damzadebuli wyalSeuRwevadi W4, 

W6, W8 markis betonebis mimarT.  

    ar aris agresiuli armaturis mimarT rkina-betonis konstruqciebis wyalSi 

mudmivi daZirvis pirobebSi, sustad agresiulia perioduli dasvelebis dros. 

 

    5. daskvnebi da rekomendaciebi 
 

 

1. q. kaspi, farnavazis quCa #2, S.p.s. “HEIDELBERGcement GEORGIA” kaspis 

qarxanaSi 1500 m3 silosis Senobis mSeneblobisTvis gamoyofili miwis 

nakveTi mdebareobs mcired daxril reliefze, absoluturi niSnulebiT 

540,0–542,0 samSeneblo moednis maxloblad da mimdebared, saSiSi 
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geologiuri movlenebi (mewyeri, Rvarcofi, zvavi, karsti, sufozia da sxv.) 

ganviTarebuli ar aris, amJamad, miwis nakveTi mdgradia. 

2. samSeneblo moedanze gamoiyo xuTi sainJinro-geologiuri elementi (nayari 

gruntis fena mxedvelobaSi ar miiReba,): am s.g.e-ebis normatiuli da 

saangariSo mniSvnelobebi mocemulia cxril 7-Si.     cxr. 7                                                              

s
g
e 

no
r
ma
t
iu

l
i 

d
a 

s
aa
ng

ar
iS

o
 

mn
iS

vn
el

o
b
eb

i 

s
im
kv
r
iv
e 


, 
g
/s
m3

 

x
ve
d
r
iT

i 
S
eW

id
u
l
o
b
a 


kp
a 

  

S
ig

ax
ax

u
ni

s
 k
u
T
x
e 


 g

r
ad

 

d
ef

o
r
ma
c
ii

s
 m
o
d
u
l
i 


 m
pa
 

pi
r
o
b
iT

i 
s
aa
nn

g
ar

iS
o
 
w
in
aR

o
b
a 

R
0
, 
kg

Z/
s
m2

 

s
im
t
ki
c
e 

er
T
R
er

Za
 

ku
mS

va
z
e 

R
c 
mp
a 

 pu
as

o
ni
s
  

ko
ef

ic
ie
nt

i 


   

g
r
u
nt

is
 d

as
ax

el
eb
a 

 

I 

An 1.88 19 22° 

11 2.0  0.35 

 

Tixnari α =0,85 1.87 16 21° 

α =0,95 1.87 14 20° 

II An 2.0 9 39° 40 6.0  0.27 
xreSi 

qviSiT 

 

III 

An 1.91 15 28°  

16 

 

2.3 

  

0.30 

 

 qviSnari 

plastiuri 

α =0,85 1.90 12 27° 

α =0,95 1.89 10 27° 

IV An 1.90 43 16° 15 2.4  0.42 Tixa 

V An 

2.18 

  2000  

10.0 

0.20 

 

qviSaqva 2.17 9.0 

2.16 8.7 

 

3. gruntebis fizikur-meqanikuri Tvisebebis gaTvaliswinebiT fuZis gruntebad  

rekomendebulia I da V s.g.e. I s.g.e-s gamoyenebis SemTxvevaSi saZirkvlis 

tipi – rkina-betonis fila, xolo V s.g.e-s SemTxvevaSi rkina-betonis 

ximinjovani saZirkvlebi. gruntebis gansxvavebuli Tvisebebis 

gasaneitraleblad rkina-betonis filis qveS moewyos xreSovani gruntis 

baliSi. 
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4. samSeneblo moedanze miwisqveSa wyali miwis zedapiridan 9,7-10,0 m-is 

siRrmidan dafiqsirda. wyali sulfaturad agresiulia, amitom, ximinjebSi 

gamoyenebul iqnes Sesabamisi markis betoni.  

5. qvabulis mowyobis dros, sadrenaJo da wyalqceviTi samuSaoebis 

CatarebisTvis gaTvaliswinebul iqnes s.n. da w. 3.02.01-87 Tavi 2-is 

moTxovnebi, xolo wylis modena qvabulis 1 m2-ze miRebuli iqnes 0.01 l/wm. 

6. qvabulis ferdos maqsimaluri dasaSvebi daxra miRebuli unda iqnes s.n. da 

w. 3.02.01-87-is 3.11, 3.12, 3.15 punqtebis gaTvaliswinebiT da s.n. da w. III-4-80 me-9 

Tavis mixedviT. s.n. da w. III-4-80 $9.11 cxr. 4-is Tanaxmad 5 m-mde qvabulis 

mowyobis SemTxvevaSi qvabulis ferdos qanobi nayari gruntebisaTvis 

miiReba 1:1,25 anu 38°, TixnarebisTvis miiReba 1:0,75 anu 53°, xolo qvabulis 

ferdos vertikaluri qanobis SemTxvevaSi, rodesac qvabuli 5 m-ze metia, 

aucilebelia misi ferdoebis gamagreba Spuntebis, ximinjebis, sayrdeni 

kedlebis an sxva meTodebis gamoyenebiT. 

7. q. kaspi - pn 01.01.-09 “seismomedegi mSenebloba” seismuri saSiSroebis rukis 

danarTis mixedviT ganekuTvneba 8 balian seismuri saSiSroebis zonas, 

xolo ubnis amgebi gruntebi seismuri TvisebebiT, imave dokumentis cxrili 

#1-is mixedviT miekuTvnebian II kategorias. 

 

 

 

           geologiis magistri 
            inJiner_geologi                                g. sadraZe           
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liTologiuri sazRvari
9,7(532,0) q. kaspi, farnavazis quCa #2,

nakv. #67.01.51.048-Si silosis
Senobis proeqti

Tixnari moyviTalo-yavisferi, qviSnaris
linzebiT da SuaSreebiT, kenWebis
CanarTebiT, Znelplastiuri.
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c,

1 1 5.0 25.1 33.2 20.0 13.2 0.39 2.72 1.88 1.50 45 0.810 0.84 0.18 20

2 1 7.0 24.2 33.7 18.7 15.0 0.37 2.72 1.87 1.51 45 0.807 0.82 0.19 20

3 2 2.8 25.4 34.8 20.4 14.4 0.35 2.72 1.88 1.50 45 0.814 0.85 0.17 21

4 2 6.8 23.7 32.7 19.2 13.5 0.33 2.72 1.88 1.52 44 0.790 0.82 0.19 20

5 3 3.2 24.8 33.4 20.2 13.2 0.35 2.72 1.89 1.51 44 0.796 0.85 0.18 21

6 3 5.6 25.5 32.2 20.7 11.5 0.42 2.72 1.87 1.49 45 0.825 0.84 0.25 22

7 1 13.8 15.4 23.6 16.3 8.2 6.1 1.4 2.4 1.3 2.9 3.4 9.1 6.3 3.6 23.1 27.4 22.1 5.3 0.19 2.02

8 1 16.0 15.8 21.0 20.3 2.7 5.7 1.2 2.6 5.1 4.2 7.6 4.9 6.8 2.1 22.8 26.5 21.5 5.0 0.26 1.98

9 2 14.0 11.4 19.8 23.1 8.5 6.6 1.3 1.4 1.2 3.3 7.9 5.5 4.8 5.2 23.9 27.7 22.8 4.9 0.22 2.00

10 2 17.0 13.6 15.3 26.1 4.3 6.8 2.9 1.6 4.8 4.4 5.9 4.3 5.6 4.4 21.5 25.8 19.6 6.2 0.31 2.01

11 3 14.2 11.8 18.6 20.3 8.0 10.4 2.2 2.2 1.6 2.6 7.3 4.8 7.2 3.0 22.8 26.4 21.5 4.9 0.27 2.03

12 3 15.8 12.6 12.1 22.6 2.4 16.3 1.8 1.1 1.2 9.1 4.4 6.3 20.0 4.6 21.8 25.9 20.6 5.3 0.23 1.97

13 1 9.2 24.2 26.6 21.9 4.7 0.49 2.69 1.89 1.52 43 0.768 0.85 0.13 26

14 1 10.8 23.0 25.9 20.5 5.4 0.46 2.69 1.91 1.55 42 0.732 0.84 0.17 26

15 2 9.8 22.8 25.7 18.9 6.8 0.57 2.68 1.88 1.53 43 0.751 0.81 0.11 26

16 2 11.2 22.2 25.9 19.5 6.4 0.42 2.68 1.95 1.60 40 0.679 0.88 0.19 27

17 3 9.2 22.7 25.8 20.4 5.4 0.43 2.68 1.93 1.57 41 0.704 0.86 0.17 25

18 3 11.4 23.0 26.2 21.3 4.9 0.35 2.68 1.90 1.54 42 0.735 0.84 0.17 27

19 1 11.8 27.9 45.1 19.8 25.3 0.32 2.74 1.92 1.50 45 0.8252 0.93 0.43 16

20 1 12.7 28.4 44.8 20.3 24.5 0.33 2.74 1.86 1.45 47 0.8915 0.87 0.43 16

21 3 13.0 27.2 43.7 18.9 24.8 0.33 2.74 1.91 1.50 45 0.8248 0.90 0.43 16
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24.12 2021 SO4 CaSO4 CaCO3 CO2
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ПСН

гост 5180-84

гост 21153.2-84

гост 25100-82

R
c 

R
c

 

k

W ρ
 

1 1 18.8 19.8 9.4 0.48 6.65 2.18

2 1 19.6 21.0 9.9 0.47 6.44 2.17

3 2 18.8 20.8 9.4 0.45 7.78 2.16

4 2 19.5 19.3 7.7 0.40 6.12 2.15

5 3 18.7 21.1 12.0 0.57 5.18 2.22

6 3 19.6 20.4 11.9 0.58 7.91 2.20

20.4 10.0 0.49 6.7 2.18

³



³

r 

1 4 5 6 7 8 9 10

1.1 43.29 49.05 26.2 5.76 4.05 2.30

1 1.2 43.09 49.33 25.1 6.24 3.36 2.06

2.18

2.1 38.76 45.02 23.50 6.26 3.87 2.20

2 2.2 38.97 44.04 22.71 5.07 3.17 2.15

2.17

3.1 38.20 42.23 21.50 4.03 3.13 2.17

3 3.2 37.16 42.08 20.80 4.92 4.01 2.15

2.16

4.1 39.45 43.44 21.8 3.99 3.15 2.13

4 4.2 38.27 42.66 22.2 4.39 2.74 2.16

2.15

5.1 40.18 44.46 22.80 4.28 3.78 2.25

5 5.2 41.72 44.49 22.76 2.77 2.64 2.19

2.22

6.1 40.78 49.96 24.30 9.18 7.55 2.25

6 6.2 41.03 52.96 25.97 11.93 7.82 2.14

2.20

W
 

1 4 5 6 8 9

1.1 120 21.03 36.31 35.31 0 7.00

1 1.2 24 23.74 42.32 41.22 0 6.29

6.65

2.1 218 24.80 40.76 39.74 0 6.83

2 2.2 80 20.89 39.82 38.74 0 6.05

6.44

3.1 81 26.09 64.80 61.92 0 8.04

3 3.2 72 24.74 63.81 61.08 0 7.51

7.78

4.1 203 23.50 56.42 54.73 0 5.41

4 4.2 103 24.63 57.63 55.52 0 6.83

6.12

5.1 125 24.77 47.26 45.88 0 6.54

5 5.2 126 26.18 48.92 47.80 0 5.18

5.86

6.1 88 35.97 62.10 60.07 0 8.42

6 6.2 94 41.67 59.54 58.23 0 7.91

8.17



1 4.62 4.58 4.32 21.16 0.90 4200 17.9

2 4.52 4.75 4.44 21.47 0.90 5000 21.0

3 4.82 4.56 4.32 21.98 0.90 4800 19.7

4 4.76 4.81 4.63 22.90 0.90 4900 19.3

5 4.80 4.93 4.82 23.66 0.90 5000 19.0

6 4.56 4.42 4.65 20.16 0.90 4980 22.2

1 19.8

7 4.18 4.53 4.62 18.94 0.90 2000 9.5

8 4.46 4.37 4.28 19.49 0.90 2100 9.7

9 4.52 4.39 4.62 19.84 0.90 2400 10.9

10 4.48 4.46 4.71 19.98 0.90 2150 9.7

11 4.62 4.54 4.82 20.97 0.90 1900 8.2

12 4.60 4.52 4.89 20.79 0.90 2000 8.7

9.4

1 4.92 4.37 4.46 21.50 0.90 4800 20.1

2 4.86 4.38 4.30 21.29 0.90 5000 21.1

3 4.47 4.33 4.21 19.36 0.90 4600 21.4

4 4.55 4.44 4.62 20.20 0.90 5000 22.3

5 4.73 4.39 4.30 20.76 0.90 4600 19.9

6 4.81 4.55 4.46 21.89 0.90 5180 21.3

2 21.0

7 4.34 4.43 4.71 19.23 0.90 2100 9.8

8 4.54 4.48 4.63 20.34 0.90 2200 9.7

9 4.63 4.37 4.24 20.23 0.90 2200 9.8

10 4.28 4.42 4.82 18.92 0.90 2300 10.9

11 4.30 4.51 4.63 19.39 0.90 1900 8.8

12 4.37 4.53 4.82 19.80 0.90 2300 10.5

9.9



1 4.53 4.62 4.63 20.93 0.90 4200 18.1

2 4.50 4.49 4.47 20.21 0.90 4600 20.5

3 4.69 4.34 4.23 20.35 0.90 4900 21.7

4 4.55 4.48 4.72 20.38 0.90 4900 21.6

5 4.50 4.36 4.92 19.62 0.90 4500 20.6

6 4.33 4.52 4.46 19.57 0.90 4870 22.4

3 20.8

7 4.20 4.29 4.72 18.02 0.90 1900 9.5

8 4.48 4.36 4.26 19.53 0.90 2100 9.7

9 4.22 4.21 4.32 17.77 0.90 1800 9.1

10 4.19 4.33 4.10 18.14 0.90 2200 10.9

11 4.22 4.56 4.09 19.24 0.90 1900 8.9

12 4.54 4.39 4.62 19.93 0.90 1850 8.4

9.4

1 4.45 4.49 4.92 19.98 0.90 4500 20.3

2 4.73 4.92 4.82 23.27 0.90 4800 18.6

3 4.30 4.56 4.16 19.61 0.90 4890 22.4

4 4.55 4.82 4.92 21.93 0.90 4200 17.2

5 4.72 4.79 4.36 22.61 0.90 4600 18.3

6 4.80 4.98 4.32 23.90 0.90 5000 18.8

4 19.3

7 4.75 4.91 4.93 23.32 0.90 1900 7.3

8 4.88 4.69 4.26 22.89 0.90 2160 8.5

9 4.79 4.57 4.21 21.89 0.90 1800 7.4

10 4.74 4.87 4.93 23.08 0.90 1900 7.4

11 4.62 4.82 4.77 22.27 0.90 1950 7.9

12 4.52 4.91 4.28 22.19 0.90 1850 7.5

7.7



1 4.63 4.74 4.93 21.95 0.90 5300 21.7

2 4.81 4.63 4.81 22.27 0.90 4800 19.4

3 4.48 4.68 4.25 20.97 0.90 5000 21.5

4 4.63 4.52 4.16 20.93 0.90 4980 21.4

5 4.69 4.61 4.63 21.62 0.90 4700 19.6

6 4.74 4.42 4.92 20.95 0.90 5400 23.2

5 21.1

7 4.76 4.82 4.88 22.94 0.90 2700 10.6

8 4.55 4.39 4.72 19.97 0.90 2900 13.1

9 4.92 4.96 4.65 24.40 0.90 3100 11.4

10 4.76 5.02 4.80 23.90 0.90 3200 12.1

11 4.70 4.93 4.90 23.17 0.90 3350 13.0

12 4.75 4.81 5.06 22.85 0.90 2950 11.6

12.0

1 4.24 4.42 4.12 18.74 0.90 4200 20.2

2 4.56 4.32 4.62 19.70 0.90 4000 18.3

3 4.31 4.62 4.82 19.91 0.90 4480 20.2

4 4.52 4.39 4.10 19.84 0.90 4300 19.5

5 4.28 4.19 4.70 17.93 0.90 4300 21.6

6 4.56 4.21 4.02 19.20 0.90 4800 22.5

6 20.4

7 4.72 4.73 5.03 22.33 0.90 3000 12.1

8 4.85 4.92 4.77 23.86 0.90 3170 12.0

9 4.71 4.87 4.05 22.94 0.90 2900 11.4

10 4.88 4.96 4.96 24.20 0.90 3450 12.8

11 4.93 4.93 4.88 24.30 0.90 3100 11.5

12 4.75 4.89 4.32 23.23 0.90 2990 11.6

11.9



 

                 wylis qimiuri da sanitaruli analizi 

 

obieqti    q. kaspi, farnavazis quCa #2, nakv. #67.01.51.048 

 

aRebis adgili       Wab. #1    10,0 m              

                                                                       KKf>0.1 
 

anionebi 

Semcveloba 1 litrSi                sixiste 

  

  gradusebSi – mg.eqv/l  

saerTo                     33.0 

  karbonatuli       4.6                  

arakarbonatuli – 28.4                      
PH ------------------------- 7.0  

 

sanitaruli analizi 
  

  gamWvirvaleba ---gamWvirvale   

  feri              --ufero---- 

  suni balebSi  -usuno---- 

   naleqi          aris---- 

   NH4
+
       -- .-ara 

    NO2’              ---- 0.1 mg/l 

   NO3’              -   kv. 

  Jangvadoba O2--------- 

  CO2 mg/l      - 26.4 mg/l 

   CO2 agresiuli ----ara- 

   

 

mg. mg.eqv. mg.eqv.% 

CI’ 33 0.93 2.7 

SO4” 1392 29.0 84.0 

HCO3’ 281 4.6 13.3 

CO3” - - - 

NO2’ K0.1 - - 

NO3’
 Kkv. - - 

jami 1706 34.53 100 

kaTionebi 

Semcveloba 1 litrSi 

mg. mg.eqv. mg.eqv.% 

Na++k+ 35 1.53 4.4 

Ca++ 561 28.0 81.1 

Mg++ 61 5.0 14.5 

NH4
+ - - - 

jami 657 34.53 100 

saerTo mineralizacia, mg/l    2223 
mSrali naSTi gamomSrali      2258 
qimiuri Sedgeniloba kurlovis formulis 

mixedviT: 

 M2.2SO4”84HCO3’13                                                                                                               

Ca+2 81Mg++15 
 

 daskvna: wyali saSualod agresiulia sax.standartis 10178-76 
portlantcementze damzadebuli wyalSeuRwevadi W4  markis betonis mimarT, 
sustad   agresiulia W6 da W8  markis betonebis  mimarT. 
 ar aris agresiuli portlandcementis sax.standarti 10178-76 
klinkerSi CanarTebiT C3S araumetes 65%; C3A araumetes 7%; C3A+ C4AF 

araumetes 22%; widaportlandcementze da agreTve sulfatomedegi 
sax.standarti 22266-76  cementze damzadebuli wyalSeuRwevadi W4, W6, W8 

markis betonebis mimarT. 
ar aris agresiuli armaturis mimarT wyalSi rkina-betonis 

konstruqciebis mudmivi daZirvis pirobebSi, sustad agresiulia perioduli 
dasvelebis dros. 
      
                                                        s.n. Dda w. 2.03.11.85 samSeneblo nagebobaTa 

                     dacva koroziisagan (cxrili ##5,6,7)  

 

   

 

 



 

 wylis qimiuri da sanitaruli analizi 

 

obieqti       q. kaspi, farnavazis quCa #2, nakv. #67.01.51.048 

 

aRebis adgili    Wab. #2     10.0 m 

                                                                      KKf>0.1 
 

anionebi 

Semcveloba 1 litrSi                sixiste 

  

  gradusebSi – mg.eqv/l  

  saerTo                       22,4                                                             

  karbonatuli           4,0                       
arakarbonatuli –   18,4            
PH------------------------7.1   

 

     sanitaruli analizi 
  

  gamWvirvaleba ---gamWvirvale   

  feri              --ufero---- 

 suni balebSi  -      usuno 

 naleqi                   
arის-   

      NH4
+
       --                  კვ 

   NO2’                           კვ 
   NO3’              -           kv.  
  Jangvadoba O2-------- 

  CO2 mg/l        17.6       
    CO2 agresiuli --ara-- 

   

K 

 

mg. mg.eqv. mg.eqv.% 

CI’ 11 0.3 1.1 

SO4” 1075 22.4 83.9 

HCO3’ 244 4.00 15.0 

CO3” - - - 

NO2’ Kkv. - - 

NO3’
 

Kkv. - - 

jami 1330 26.7 100 

kaTionebi 

Semcveloba 1 litrSi 

mg. mg.eqv. mg.eqv.% 

Na++k+ 99 4.3 16.1 

Ca++ 365 15.2 68.2 

Mg++ 51 4.2 15.7 

NH4
+ კვ. - - 

jami 515 26,7 100 

saerTo mineralizacia, mg/l     1723 
mSrali naSTi gamomSrali       1785 
qimiuri Sedgeniloba kurlovis formulis 

mixedviT:  

 M1,7   SO4”84 HCO3’15                                                                            

Ca+268 Na++k+16 Mg++16 

 

 

 daskvna: wyali saSualod agresiulia sax.standartis 10178-76 

portlantcementze damzadebuli wyalSeuRwevadi W4 markis betonis mimarT, 
sustad agresiulia W6 da W8  markis betonebis mimarT. 
 ar aris agresiuli portlandcementis sax.standarti 10178-76 
klinkerSi CanarTebiT C3S araumetes 65%; C3A araumetes 7%; C3A+ C4AF 

araumetes 22%; widaportlandcementze da agreTve sulfatomedegi 
sax.standarti 22266-76 cementze damzadebuli wyalSeuRwevadi W4, W6, W8 

markis betonebis mimarT. 
ar aris agresiuli armaturis mimarT rkina-betonis konstruqciebis 

mudmivi daZirvis pirobebSi, sustad agresiulia perioduli dasvelebis 
dros. 
         
                             

                           s.n. Dda w. 2.03.11.85 samSeneblo nagebobaTa 

dacva koroziisagan (cxrili ##5,6,7) 

 



 

                    wylis qimiuri da sanitaruli analizi 

 

obieqti      q. kaspi, farnavazis quCa #2, nakv. #67.01.51.048  

 

aRebis adgili     Wab. #3      9.7 m 
                                                                   KKf>0.1 
 

anionebi 

Semcveloba 1 litrSi                sixiste 

  

  gradusebSi – mg.eqv/l  

  saerTo                         13.2 

  karbonatuli         4.6 
arakarbonatuli   8.6             

PH----------------------------7.1 

 

sanitaruli analizi 
  

  gamWvirvaleba ---gamWvirvale   

  feri              --ufero---- 

  suni balebSi  --usuno---- 

   naleqi           cota 

   NH4
+
       --      kv    

   NO2’              --      0.02 mg/l                       

   NO3’              -     0.3  mg/l                                    

  Jangvadoba O2--------- 

  CO2              -   4.4 mg/l                       

   CO2 agresiuli -----ara 

   

 

mg. mg.eqv. mg.eqv.% 

CI’ 11 0.3 1.6 

SO4” 672 14.0 74.1 

HCO3’ 281 4.6 24.3 

CO3” - - - 

NO2’ 0.02 - - 

NO3’
 0.3 - - 

jami 964 18.9 100 

kaTionebi 

Semcveloba 1 litrSi 

mg. mg.eqv. mg.eqv.% 

Na++k+ 131 5.7 30.1 

Ca++ 204 10.2 54.0 

Mg++ 36 3.0 15.9 

NH4
+ kv - - 

jami 371 18.9 100 

saerTo mineralizacia, mg/l   1194 
mSrali naSTi gamomSrali      1215 
qimiuri Sedgeniloba kurlovis formulis 

mixedviT: 

 M1.2  SO4”74 HCO3’24                                                                                            

Ca+254Na++k+30 Mg++16  
 

daskvna: wyali sustad agresiulia sax.standartis 10178-76 
portlantcementze damzadebuli wyalSeuRwevadi W4  markis betonis mimarT, 
ar  aris  agresiuli  W6 da W8    markis betonebis mimarT.  
ar aris agresiuli portlandcementis sax.standarti 10178-76 klinkerSi 
CanarTebiT C3S araumetes 65%; C3A araumetes 7%; C3A+ C4AF araumetes 22%; 
widaportlandcementze da agreTve sulfatomedegi sax.standarti 22266-76 
damzadebuli wyalSeuRwevadi W4, W6, W8 markis betonebis mimarT. 
     ar aris agresiuli armaturis mimarT rkina-betonis konstruqciebis 
wyalSi mudmivi daZirvis pirobebSi, sustad agresiulia perioduli 
dasvelebis dros.   
                                   
                       
 
                       s.n. Dda w. 2.03.11.85 samSeneblo nagebobaTa 

dacva koroziisagan (cxrili ##5,6,7) 

 

 



s s cm n An γg a a

1 C ² 6 6 0.048 0.030 0.155 0.19 0.16 0.14

2 φ 6 6 0.014 0.624 0.037 22 21 20

3 ρ ³ 6 6 0.000 0.007 0.004 1.88 1.87 1.87

4 E ² 110 1 110 110

5 W 6 6 0.248 1 0.248 0.248

e 

ρ s
 

ρ d
 

W
L

W
p 

p

L

n 

S
r 

 

μ

R
o

³ ³ ²

1 0.807 2.72 1.51 0.333 0.199 13.5 0.37 0.447 0.84 0.35 2.00



s s cm n An γg a a

1 C ² 6 6 0.051 0.032 0.205 0.15 0.12 0.10

2 φ 6 6 0.015 0.624 0.030 28 27 27

3 ρ ³ 6 6 0.001 0.024 0.014 1.91 1.90 1.89

4 E ² 160 1 160 160

5 W 6 6 0.230 1 0.230 0.230

e 

ρ s
 

ρ d
 

W
L

W
p 

p L

n 

S
r 

 

μ R
o

³ ³ ²

1 0.728 2.68 1.55 0.260 0.213 5.6 0.45 0.421 0.85 0.30 2.30



s 

s 
cm

n

A
n

a a

1 Rc
6 6 1.644 1.501 0.164 10.0 9.3 8.7

2 ρ ³ 6 6 0.025 0.023 0.011 2.18 2.17 2.16


