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1 Sesavali  

2018 wlis 18 aprils gaformda xelSekruleba kompania Sps „jorjian uoTer end 

fauer“-sa da Sps „Stuki kavkasia“-s Soris Jinvalhesis zedapiruli wyalsagdebis 

sacementacio fardis proeqtis momzadebis Sesaxeb. kontraqti ZalaSi Sevida a/w 18 

aprils. 

Jinvalis hidroenergetikuli kompleqsi eqspluataciaSi gaSvebul iqna 1985 wels. 

hidroeleqtrosadguri Sedgeba 102 m simaRlis miwis kaSxlis, siRrmuli 

wyalmimRebis, siRrmuli da zedapiruli wyalsagdebis, hesis miwisqveSa Senobis, 8.8 

km sigrZis gamyvani gvirabisagan, sabufero auzisgan da Tbilisis wyalmomaragebis 

wyalgamtari sigrZiT 36.7 km, romelic uzrunvelyofs q. TbilisisTvis sasmeli 

wylis miwodebas.  

proeqtis SemadgenlobaSi Sedis sacementacio fardis samuSaoTa moculoba, 

teqnikuri specifikaciebi, xarjTaRicxva, samuSaoTa programa da naxazebi.  

winamdebare angariSi momzadda kompania” jorjian uoTer end fauer”-is teqnikuri 

davalebis mixedviT, romlis mizania Jinvalhesis zedapiruli wyalsagdebis kaSxlis 

filtraciis sawinaaRmdego sacementacio fardis saproeqto dokumentaciis 

momzadeba. angariSi Sedgenilia Semdegi TanmimdevrobiT: Sesavals mosdevs 

gamoyenebuli literaturis CamonaTvali, romelic moicavs adre Catarebuli 

samuSaoebis analizisa da kvlevebis angariSebs. Tavi 3 da 4 eTmoba zogad 

informacias Jinvalhesis da zedapiruli wyalsagdebis Sesaxeb. Tavi 5 da 6 moicaven 

adre Catarebuli sacementacio samuSaoebis mimoxilvas da Casatarebeli 

sacementacio samuSaoebis rekomendaciebs. Tavi 7 aRwers zedapiruli wyalsagdebis 

kedelze arsebuli dazianebebs da Casatarebeli samuSaoebis rekomendaciebs. me-8 

TavSi aRwerilia samuSaoebis moculobebi, xarjTaRricxva da samuSaoebis grafiki.    

da bolos, me-9 TavSi aRwerilia damatebiTi piezometrebis mowyoba arsebuli 

monitoringis sistemaSi. 

2 gamoyenebuli literatura  

winamdebare angarisSi gamoyenebuli literaturis CamonaTvali mocemulia qvemoT:  

[1] Sps „Stuki“, „Jinvalhesis kaSxali, sacementacio fardis reabilitaciis 
proeqti “, angariSi 9054.4015.4001, agvisto, 2010 w. 

[2] ss „saqwyalproeqti“, „Jinvalhesis zedapiruli wyalsagdebi kaSxlis 
mdgradobis parametrebis dadgenis da kvlevis samusaoebis proeqti“, Tbilisi 
2010 w.  

[3] Sps „Stuki“, „Jinvalhesis kaSxali, sacementacio fardis reabilitaciis 
proeqti. Semajamebeli angariSi. dasrulebuli samuSaoebis Sefaseba da 
rekomendaciebi Semdgomi sareabilitacio samuSaoebisTvis“, angariSi 
9054.4021.4015.4001, maisi 2012 w. 
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[4] Sps „geoteqservisi“, „Jinvalhesis zedapiruli wyalsagdebi kaSxlis 
sainJinro-geologiuri da geofizikuri kvleva“, Tbilisi 2011 w. 

[5] Sps „hidrodiagnostika“, „Jinvalhesis zedapiruli wyalsagdebis wyalsacemi 
filis daproeqteba („momsaxureba“), Tbilisi 2012 w. 

[6] Sps „hidrodiagnostika“, „Jinvalhesis zedapiruli wyalsagdebis 
monitoringis monacemebi”, 2017 w.  

3 Jinvalis hidroeleqtrosadguris zogadi daxasiaTeba  

3.1 ZiriTadi monacemebi  

zogadi informacia  

 hidroeleqtrosadguris 

adgilmdebareoba 

md. aragvi, Tbilisis CrdiloeTiT 

daax. 60 km-Si 

 mSeneblobis periodi 1970-85 

 wyalsacavis mTliani moculoba 520 x 106 m3. 

 wyalsacavis sasargeblo 

moculoba 

370 x 106 m3. 

 eleqtroenergiis wliuri 

gamomuSaveba 

485 x 106 kvt. sT. 

3.2    kaSxali  

 kaSxlis tipi miwis kaSxali Tixis anti 

filtraciuli guliT (Tixnari 

RorRi) 

 kaSxlis Txemi 415 m 

 Txemis niSnuli 813.5 m. z. d. 

 normaluri Setborvis done 810 m. z. d. 

 min. saeqspluatacio niSnuli 770 m.z.d. 

 saZirkvlis qveda niSnuli  daaxloebiT  710 m.z.d 

 kaSxlis simaRle daaxloebiT  103 m 

 saZirkvlis geologiuri 

agebuleba 

qviSaqva, kirqva, mergelebi, 

konglomeratebi 

3.3 sxva nagebobebi  

 saderivacio sistema ori gvirabi marcxena napirze 

(Sida diametrebi 5.6-6.1 m da 

8.0 m) 
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 wyalsagdebi sistema marcxena napirze, usaketo 

zedapiruli wyalsagdebi 

swrafdeni arxiT.  

wyalsagdebis Txemis niSnuli 

810 m.z.d. 

 fskeruli wyalsagdebi marcxena napirze, erTi 

saderivacio gvirabi (diam. 8.0 

m) gadakeTebuli fskerul 

wyalsagdebad 

 wyalmimRebi marcxena napirze 

 energetikuli gvirabi erTi saderivacio gvirabi (diam. 

5.6-6.1m) gadakeTebuli hesis 

Senobisken mimaval sadawneo 

gvirabad, sigrZiT 628m 

 hesis Senoba miwisqveSa Senoba, ganlagebuli 

kaSxlis Ziridan 100 m-is 

daSorebiT qveda biefSi, 

miwis zedapiridan 

daaxloebiT 80 m qveS. 4 

frensisis turbina TiToeuli 

32,5 mvt simZlavris, jamSi 130 

mvt simZlavriT. xarji 4 x 30 

m3/wm 

 gamyvani gvirabi udawneo gvirabi 5.2 m diametriT, 

8.8 km sigrZiT,saangariSo 

gamtarunarianobiT 120 m3/wm. 
 

4 Jinvalhesis zedapiruli wyalsagdebis nagebobis zogadi 
mdgomareoba 

4.1 obieqtze viziti  

zedapiruli wyalsagdebis zogadi mdgomareobis Sefaseba ganxorcielda  2018 wlis 

4 da 17 maiss konsultantisa da damkveTis mier Catarebuli nagebobis Semowmebis 

safuZvelze. 

2018 wlis 4 maiss Catarebul Semowmebas eswrebodnen:  

 grigol maWaraZe        proeqtis xelmZRvaneli (Stuki) 

 Temur pitava         geologi (Stuki) 

 sebastian miSelou          inJineri (Stuki) 

 rikardo baja               geologi (Stuki) 
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 daviT arabuli              Jinvalhesis menejeris moadgile (Jinvalhesi) 

4 maiss Catarebuli Semowmebis safuZvelze daigegma damatebiTi obieqtze viziti 

zedapiruli wyalsagdebis nagebobis kedlebze arsebuli defeqtebis detaluri 

aRweris mizniT.  

2018 wlis 17 maiss zedapiruli wyalsagdebis nagebobis kedlebis detalur aRweraSi 
monawileodnen :  

 Temur pitava              geologi (Stuki) 

 nodar mamalaZe              topografi (Stuki) 

obieqtze vizitisas da arsebuli dokumentaciis ganxilvisas mopovebuli 

informacia mocemulia qvemoT TavebSi. 

4.2 Jinvalhesis zedapiruli wyalsagdebi 

Jinvalhesis zedapiruli wyalsadgebis daniSnulebaa savse wyalsacvis dros (810 m 

niSnuli) wyaldidobis xarjebis gatareba qveda biefSi. zedapiruli wyalsagdebis 

SemadgenlobaSi Sedis wyalsaSviani kaSxali (kedeli), wyalgamyvani arxi da 

swrafdeni (naxazi 4-1). hidrokvanZis generaluri gegma mocemulia danarTSi 1 – 

naxazebi. 

wyalsaSviani kaSxlis sigrZea 200 m, Txemis niSnuli 810 m, xolo misi 

gamtarumarianoba Seadgens 1240 m3/wm. arxi sawyis monakveTze (Jinvalhesis kaSxlis 

RerZamde) warmoadgens trapeciuli kveTis, horizontaluri qanobis, 20 metris 

saganis rkinabetoniT mopirkeTebul nagebobas, romelic SemdgomSi swrafdeniT 

uerTdeba md. aragvis kalapots. 
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naxazi 4-1: Jinvalhesis zedapiruli wyalsagdebis gegma 

4.2.1 Jinvalhesis zedapiruli wyalsagdebis saZirkvlis geologiuri agebuleba 

Jinvalhesis hidrokvanZis geologiuri pirobebis Sesaxeb xelmisawvdomi informacia, 

maT Soris Tavdapirveli saproeqto da saSemsruleblo dokumentacia Zalian mwirea. 
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qvemoT warmodgenilia damkveTis mier mowodebuli angariSebis da obieqtis 

vizualuri daTvalierebis dros mopovebuli monacemebi.  

2011-2012 wlebSi Catarebuli Jinvalhesis sacementacio fardis farglebSi dagegmili 

iyo 23 saZiebo WaburRilis gaburRva [3], maT Soris ori WaburRili zedapiruli 

wyalsagdebis zonaSi.  

Catarebuli kvlevebis mixedviT kerni warmodgenilia Semdegi qanebiT:  

 0.00-15.0m Ria da muqi nacrisferi, saSualomarcvlovani, masiuri, saSualo 

simkvrivis qviSaqvebiT.  

 15.0-35.0m Savi feris, saSualomarcvlovani qviSaqvebi, gakarbonatebuli 

argilitebi da kirqvebisagan agebuli breqCiebiT.  

 35.0-44.0m muqi feris, saSualomarcvlovani, gakarbonatebuli, saSualo 

simkvrivis qviSaqvebiT. 

aRniSnul WaburRilebSi Catarebul iqna luJonis cdebi da Sesrulda sacementacio 

samuSaoebi, romlis monacemebi mocemulia Sesabamisad cxrilSi 4-1 da cxrilSi 4-

2:  

 

cxrili  4-1: saZiebo WaburRilebSi Catarebuli luJonis cdebis Sedegebi 

 

cxrili 4-2: saZiebo WaburRilebSi Catarebuli sacementacio samuSaoebis Sedegebi 

WaburRili #
siRrme 

[m]

luJonis 

saSualo 

mniSvneloba 

[L]

luJonis 

minimaluri 

mniSvneloba [L]

luJonis 

maqsimaluri 

mniSvneloba    

[L]

3Z0+00E 44 2.1 1.1 3.6

3Z0+18E 44 5.2 2.8 6.3

WaburRili 

#

siRrme 

[m]
xsnari 

xsnari         

[l]

cementi       

[kg/m]

0.0-5.0 A 30 6.15

5.0-10.0 A 35 7.18

10.0-15.0 A 35 7.18

15.0-20.0 A 40 8.21

20.0-25.0 A 1010 207.18

25.0-30.0 A 85 17.44

30.0-35.0 A 95 19.49

35.0-40.0 A 110 22.66

40.0-44.0 A 120 30.77

saSualo 173.3 36.3

0.0-5.0 A 90 18

5.0-10.0 A 95 19

10.0-15.0 A 85 17

15.0-20.0 A 90 18

20.0-25.0 A 410 82

25.0-30.0 A 135 27

30.0-35.0 A 480 96

35.0-40.0 A 150 30

40.0-44.0 A 220 44

saSualo 195.0 39.0

3Z0+00E

3Z0+18E
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rogorc zemoT mocemuli cxrilebidan Cans wyalsagdebis ubanze gaburRul 

WaburRilebSi Catarebuli luJonis saSualo mniSvneloba 5-ze naklebia, rac 

miuTiTebs qanebis masebis napralebis “mWidro” mdgomareobaze da misaRebia 

saZirkvlisTvis.  

2011 wels Catarebuli geologiuri da geofizikuri kvlevebis monacemebis mixedviT 

[4] zedapiruli wyalsagdebis saZirkvlis qvemoT geologia warmodgenilia Semdegi 

gruntebiT da qanebiT (naxazi  4-2): 

 0.5-1.5m simZlavris nayari gruntiT, romelic warmodgenilia lodnariT da 
xreSiT qviSnaris SemavsebliT; 

 nayari gruntis qvemoT ZiriTadi qanebi warmodgenilia muqi nacrisferi 
moyavisfro, sustad gamofituli, mikroSreebrivi teqsturiT, sustad 
karbonatuli agilitebis da nacrisferi, sustad gamofituli, sustad 
karbonatuli, Sreebrivi qviSaqvebis morigeobiT. 

aRniSnuli gruntebis da qanebis nimuSebis laboratoriuli kvlevebis Sedegebi 

mocemuli qvemoT cxrilSi 4-3: 

 

cxrili  4-3: qanebis da gruntebis laboratoriuli kvlevis Sedegebi 

2018 wels 4 maiss Catarebuli obieqtze vizitis dros dafiqsirda zedapiruli 

wyalsadgebis midamoebSi wyalsacavSi da ferdobze qanebis gaSiSvlebebze 

Sreebrivobis orientaciis gansxvaveba (ixileT ფოტო  4-1 da ფოტო  4-2). rac 

SeiZleba gavlena iqonios burRviTi samuSaoebze da sacementacio burRilebis 

ganlagebaze.  
 

  

ფოტო  4-1: wyalsacavSi arsebulი 
subvertikaluri Sreebrivobis qanebis 

gaSiSvleba 

ფოტო  4-2: wyalsagdebis marcxena ferdobze 
arsebuli subhorizontaluri Sreebrivobis 

gaSiSvleba 

1
lodebi da xreSi 

qviSnaris semavsebliT
13.3 2.30 - - 2.50 - - 0.6

2 argiliti 4.90 2.32 2.71 21 - 32.3 1.30 -

3 qviSaqva 4.10 2.36 2.71 29 - 37.1 1.87 -

bunebrivi 

tenianoba 

[%]

# liTologia

SeWiduloba 

wyalgajerebuli, 

C [mpa]

gruntis 

saangariSo 

winaRoba, Ro 

[mpa]

simkvrive 

[gr/sm³]

min. 

nawilis 

simkvrive 

[gr/sm³]

UwinaaRmdegoba 

erTRerZa 

kumSvaze [mpa]

plastikurobis 

ricxvi, Ip

Sinagani xaxunis 

kuTxe 

wyalgajerebuli

subvertikaluri Sreebrivoba 
subhorizontaluri Sreebrivoba 
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agreTve unda aRiniSnos, rom 2011 wels Catarebuli saZiebo samuSaoebis dros 

gaTxril SurfebSi SeimCneva nayari gruntis araswori ganlageba, romelic 

warmodgenilia didi da wvrili zomis naleqebisgan (ixileT  ფოტო  4-3), rac 

moiTxovs cementaciis sxvadasxva meTodis gamoyenebas aRniSnul gruntebSi. 

zemoT aRniSnulidan gamomdinare saZirkvlis qvemoT arsebuli detaluri 

geologiuri suraTis dasazusteblad rekomendirebulia ramodenime orientirebuli 

saZiebo WaburRilis burRva, romelic unda Sesruldes kernis sammagi milebiani 

amomRebis gamoyenebiT kernis kargi xarisxis misaRebad. 

  

ფოტო  4-3: zedapiruli wyalsagdebis saZirkvelTan gayvanili Surfebi 
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naxazi  4-2: zedapiruli wyalsagdebis grZivi Wrili 
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4.3 gasul periodSi ganxorcielebuli Seswavla da dakvirvebebi 

wyalsagdebis kaSxlis stabilurobis sakiTxi gamovlinda ramdenime wlis win. 2005 

wels Catarebuli sacementacio samuSaoebi miznad isaxavda kaSxlis saZirkvlis 

gamagrebas.  

xelmisawvdomi dokumentebidan Cans, rom dazianebebi saproeqto ubanze gamoCnda 

ramodenime wlis win da gamoixateba bzarebis saxiT, rac miuTiTebs wyalsagdebis 

qveda biefSi mdebare arxis fskeris (filis) moZraobaze. 

warmodgenili angariSebis  ([2],[3]) analizis, agreTve konsultantis mier saproeqto 

teritoriis vizualuri daTvalierebis safuZvelze gamovlinda, rom: 

 arxis fskerze SeimCneva ramodenime sadrenaJo burRilebidan wylis 
gamodineba, maT Soris zogierTi wneviT (ფოტო 4-4); es wneva gamowveulia 
wyalsacavis doniT, rodesac is miaRwevs normaluri Setborvis niSnuls [2]. 

 

ფოტო 4-4: wyalsagdebis arxis fskerze ganlagebuli sadrenaJo burRilebidan                              
wneviani wylis gamodineba 

 SeimCneva mcire bzarebi (ფოტო  4-5) wylis kvaliT, romlebic warmoiqmneba 
filis jdeniT. hesis TanamSromlebis informaciis mixedviT wyali 
Tavisuflad gamoedineba filaze arsebuli sadrenaJo burRilebidan, 
wyalsacavSi wylis maRali donis dros. analogiurad, bzarebis gaswvriv 
TeTri wvrili naleqebis arseboba gamowveulia gruntis wylis 
mdgomareobiT. 
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ფოტო  4-5: wyalsagdebis kedlis zeda biefis zedapirze dafiqsirebuli bzari 

aqedan gamomdinare, arsebobs kavSiri wyalsagdebis qveS wnevisa da regresiul 

erozias Soris, romelic iwvevs wvrili masalis gamorecxvas saZirkvlidan, rac 

Tavis mxvriv safrTxes uqmnis nagebobis mdgradobas. 

wyalsagdebze gadaadgilebis dasafiqsireblad damontaJebulia monitoringis 

sistema, romelic moicavs 8 klinometrs nagebobis kedlebze da ramodenime 

bzarmzomi oTxi ZiriTadi ganivi bzaris gaswvriv. zogadad, 2001 wlidan dRemde, 

daregistrirebulia aRniSnuli bzarebis gaxsnilobis amplitudis mcire, magram 

aSkara zrda (rac ra Tqma unda damokidebulia wyalsacavis donesTan) [6]. 

4.4 wyalsagdebi kaSxlis stabilurobis Sefaseba 

wyalsagdebis kedeli Tavisi formiT da datvirTvebiT SeiZleba SevadaroT patara 

gravitaciul kaSxals. 

arsebuli informaciis analizis safuZvelze SeiZleba iTqvas, rom wyalsagdebi 

kaSxlis arsebuli profilisaTvis uzrunvelyofili unda iyos damakmayofilebeli 

usafrTxoebis koeficienti normaluri eqspluataciis pirobebis dros, magram 

savaraudod, damatebiTi datvirTvis umniSvnelo gaTvaliswinebiT. aqedan 

gamomdinare, SeiZleba dadges nagebobis stabilurobis sakiTxi gamonaklisi 

pirobebis dros, gansakuTrebiT seismurobis gaTvaliswinebiT. rekomendirebulia 

wyalsagdebi kaSxlis stabilurobis sakiTxi Semowmdes uaxlesi standartis (ICOLD) 

moTxovnebis mixedviT. 

bzari 
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5 arsebuli sacementacio fardis mdgomareoba  

5.1 saWiro monacemebis xelmisawvdomoba 

am TavSi mocemulia informacia sacementacio fardis mdgomareobis srulyofili 

Semowmebisa da sacementacio samuSaoebTan dakavSirebiT rekomendaciebis 

mosamzadelad saWiro naxazebis da sxva dokumentaciis xelmisawvdomobis Sesaxeb. 

konsultants gadaeca damkveTisaTvis xelmisawvdomi yvela saSemsruleblo da 

saproeqto naxazi. kerZod, moZiebuli iqna 2005, 2010 da 2012 wlebiT daTariRebuli 

zogierTi saproeqto angariSebi da naxazebi. 

2010-2011 wlebSi Catarebuli Jinvalhesis kaSxlis sacementacio fardis 

sareabilitacio samuSaoebis saSemsruleblo naxazebi gviCvenebs cementaciis 

TiToeuli etapisTvis cementis miRebas, cementaciis wnevas, wylis testebs da 

samuSaoebis Sesrulebis TariRebs. es monacemebi SeiZleba gamoyenebuli iqnas 

wyalsagdebis saZirkvlis im zonebis dasadgenad, sadac wyalSTanTqmadoba didi iyo, 

agreTve wylisa cementis STanTqmadobis urTierTSesabamisobis dasadgenad.  
 

garda zemoT aRniSnuli naxazebisa, damkveTis mier gadmocemuli iqna 

klinometrebze, bzarmzomebze, piezometrebze da filtraciaze bolo ramodenime 

wlis dakvirvebis monacemi, agreTve kaSxalsa da sacementacio galereaSi I rigis 

piezometruli qselis mowyobis saproeqto dokumentacia. 
 

wyalsagdebis arsebuli sacementacio fardis mdgomareobis srulyofili Sefasebisa 

da Sesasrulebeli cementaciis samuSaoebis Sesaxeb srulyofili rekomendaciebis 

gasakeTeblad aucilebelia Semdegi monacemebis moZieba, romlebic dResdReobiT ar 

moipoveba:  

 geologiuri da hidrogeologiuri monacemebi. arsebobs mxolod Zalian 
zogadi monacemebi.  

 2005 wels zedapiruli wyalsaSvis sacementacio fardis proeqtis 
mixedviT burRva-cementaciis samuSaoebis saSemsruleblo dokumentebi. 

 2012 wels zedapiruli wyalsaSvis filis proeqtis mixedviT Catarebuli 
samuSaoebis saSemsruleblo dokumentebi. 
 

Tumca, dReisaTvis arsebuli da xelmisawvdomi dokumentebis Semowmebis safuZvelze 

momzadebuli cementaciuri fardis mdgomareobis Sefaseba da rekomendebuli 

cementaciis samuSaoebi mocemulia qvemoT TavebSi.  

5.2 sacementacio fardis da sadrenaJo milebis Tavdapirveli 
proeqti 

am TavSi aRwerilia zedapirul wyalsagdebis sacementacio fardis Sesaxeb 

arsebuli informacia, romelic mopovebuli iqna Jinvalhesis arqivSi, maT Soris 
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saproeqto da gasul periodSi zedapirul wyalsagdebze Catarebuli sacementacio 

fardis samuSaoebis saSemsruleblo dokumentacia.  

sacementacio fardis 2005 wlis proeqti aris Semdegi saxis: 

 

 

naxazi 5-1: zedapiruliwyalsagdebis sacementacio farda da sadrenaJo burRilebi (2005 
wlis #4460-11-212 saproeqto naxazis mixedviT) 

Jinvalhesis kaSxlis RerZidan zemoT (zeda biefSi) mdebarე zedapiruli wyalsagdebi 

kaSxali mdebareobs 0.5-1.5m simZlavris nayar gruntze, romelsac mosdevs ZiriTadi 

qanebi. warmodgenili saproeqto naxazebis mixedviT gaTvaliswinebulia da 

Sesrulebulia sacementacio farda da sadrenaJo burRilebi. 

sacementacio farda daproeqtebulia or mwkvrivad 5.0 m bijiT (naxazi 5-1). 

 mwkvrivi I: pirveli (Savi wreebi) da meore (Sav/TeTri naxevarwreebi) rigis 
burRilebs Soris bijia 3 m, daWirxvnis wneva 1.0 mpa 

 mwkvrivi II: pirveli (Savi wreebi) da meore (Sav/TeTri naxevarwreebi) 
rigis burRilebs Soris bijia 3 m, daWirxvnis wneva 0.5 mpa  

 mwkvrivi III: sadrenaJo burRilebs Soris biji 6 m (TeTri wreebi). 

Tavdapirveli proeqtiT sacementacio fardis siRrmea daaxloebiT 10 m (maqsimaluri 

siRrme), anu fardis siRrmisa da zedapiruli wyalsagdebis kaSxlis simaRlis 

fardoba Seadgens 90%, rac Seesabameba praqtikaSi miRebul saSualo fardobas.  

 

naxazi 5-2: ankerebis da sadrenaJo milebis ganlagebis gegma 

(2012 wlis saproeqto naxazis mixedviT) 
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naxazi 5-2 warmodgenilia 2012 wels momzadebuli zedapiruli wyalsagdebis 

wyalsacemi filis proeqti [3], romelic iTvaliswinebs wyalsagdebi filis 

gamagrebis RonisZiebebs. 

2010-2011 wlebSi Catarebuli Jinvalhesis sacementacio fardis farglebSi 

zedapirul wyalsagdebze gaburRul iqna ori saZiebo WaburRili (44 m siRrmis), 

pirveli rigis – 3, meore rigis – 4 da mesame rigis – 8 sacementacio burRili. 

sacementacio fardis burRilebis sirRme Seadgens 34m (naxazi 5-3).  

 

 

 

naxazi 5-3: saZiebo da sacementacio burRilebis ganlagebis gegma 

(2010 wlis Jinvalhesis kaSxlis sacementacio fardis reabilitaciis proeqti) 

arsebuli dokumentebis mixedviT, kaSxlis mSeneblobis periodSi cementaciis 

samuSaoebi Catarda 1979-dan 1985 wlamde periodSi. damatebiTi adgilobrivi 

sacementacio samuSaoebi Sesrulda 1990, 2005 da 2011 wlebSi marcxena da marjvena 

napirebze. amasTan, kaSxlis personalis mier mowodebuli informaciis mixedviT, 

garkveuli cementaciis samuSaoebi Sesrulda 1987 wels marcxena napirze gayvanili 

axali galereidan, Tumca am samuSaoebis saSesmruleblo naxazebi ar moipoveba. 

Jinvalhesis personalis (batoni daviT arabuli) ganmartebiT 2005 w sacementacio 

fardis Sesrulebis dros gamotovebuli iqna 0+35 ÷ 0+55 monakveTi, sacementacio 

xsnaris didi odenobis miRebis gamo. 

 

wyalsagdebi arxi 
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6 rekomendebuli cementaciis samuSaoebi 

6.1 zogadi 

arsebuli monacemebis analizis safuZvelze gamovlinda, rom wyalsagdebi kaSxlis 

sacementacio fardis srulyofili funqcionirebisaTvis aucielebelia damatebiTi 

sacementacio samuSaoebis ganxorcieleba. am samuSaoebis ZiriTadi mizania 

zedapiruli wyalsagdebis kaSxlis saZirkvlis Sida eroziis Tavidan acileba. 

samuSaoebis Sesrulebis dros yuradReba unda mieqces cementaciis wnevas, raTa ar 

moxdes arsebuli zedapiruli wyalsagdebis nagebobis dazianeba, rogoric SeiZleba 

iyos filebis amoweva da sxva. 

nebismier SemTxvevaSi, axali cementaciis samuSaoebi unda daiwyos sacdeli 

sacementacio panelebiT cementaciis proceduris da teqnikuri detalebis misaRebad, 

rogoricaa cementis maxasiaTeblebi da sxva, da kernis amoRebiT (geologiuri 

miznebisaTvis) da wylis testebiT (luJeonis tipis an msgavsi), radgan dadasturdes 

samuSaoebis safuZvlianoba.  

6.1.1 zedapiruli wyalsagdebi kaSxlis saZirkvlis agebuleba 

am TavSi aRwerilia zedapiruli wyalsagdebis kaSxlis saZirkvlis qveS 

gavrcelebuli qanebis saproeqto da faqtiuri mdgomareoba. 

arsebuli saproeqto dokumentebis mixedviT arxis filis qveS gaTvaliswinebulia 

10 sm sisqis xelovnuri yrili, rogorc aris naCvenebi naxazi  6-1. 

 

 

naxazi  6-1: wyalsagdebi kaSxlis saproeqto ganivi Wrili [5] 

ukuyrili 

10 sm 
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2011 wels Catarebuli kvlevebis (WaburRilebi) monacemebis mixedviT wyalsagdebi 

nagebobis saZirkvelSi gamovlinda Semdeg qanebi: 

 1-1.5 m simZlavris zeda fena, xreSi qviSnaris SemavsebliT, 

 ZiriTadi fena warmodgenilia tufobreqCia/wvrilmarcvlovani qviSaqvis da 
argilitebis morigeobiT. 

imave dros wyalsagdebis zeda biefSi gayvanili saZiebo Surfebi (wyalsacavis 

mxares) gviCvenebs, rom zeda biefSi, minimum or adgilas, nagebobis saZirkveli 

ganlagebulia fxvier gruntze (WaburRilebSi aRmoCenili gruntis identuri). 

magram, saproeqto naxazebis mixedviT, zeda biefSi kedlis saZirkveli unda iyos 

ganlagebuli ZiriTad qanze, romel naklebad wyalSeRwevadia. 

aqedan gamomdinare, SeiZleba davaskvnaT rom fxvieri fenis simZlavre Seadgens 1-1.5 

metrs, da warmodgenilia xreSiT qviSnaris SemavsebliT, romlis qveS ganlagebulia 

qviSaqvebis da argilitebis morigeoba. ramodenime saZiebo Surfis mixedviT, es fena 

SeiZleba grZeldebodes kedlis saZirkvlis zeda biefis qveS, rac ewinaaRmdegeba 

saproeqto naxazebs. 

zemoT aRniSnuli fxvieri gruntis gavrceleba wyalsagdebis filis qveS ucnobia, 

da SesaZlebelia vrceldebodes wyalsagdebis Suamde. 

arsebuli monacemebis safuZvlze Cans, rom fxvieri fena sisqiT 1-1.5 m warmoadgens 

Semavsebel masalas, romelic kontraqtorma gamoiyena wyalsagdebis mSeneblobi s 

dros zedmeti eqskavaciis Sesavsebad (nacvlad proeqtSi gaTvaliswinebuli 10 sm 

sisqis yrilisa). aRniSnuli daadastura Jinvalhesis personalma.  

Tumca rekomendirebulia fxvieri fenis Seswavla, sacruli analizis Sesruleba da 

qviSnaris saidentifikacio cdebis Catareba, raTa Semowmdes ramdenad miiRebs zemoT 

aRniSnuli fena Cveulebriv sacementacio xsnars. 

6.2 Sesasrulebeli burRva-cementaciis samuSaoebis aRwera 

6.2.1 sacementacio samuSaoebis mizani 

2005 wels Catarebuli sacementacio samuSaoebis mizani iyo fxvieri gruntis 

konsolidacia da wylis cirkulaciis SeCereba wyalsagdebi kaSxlis saZirkvelSi. 

Tumca, sacementacio samuSaoebi Sesrulda mxolod zedapiruli wyalsagdebis qveda 

biefSi, rac savaraudod ar aris sasurveli sadrenaJo sistemis normaluri 

funqcionirebisaTvis da xels Seuwyobs wnevis gazrdas wyalsagdebi kaSxlis qveS. 

winamdebare samuSaoebis mizania, wyalsagdebi kaSxlis saZirkvlis qveS Sesabamisi 

sacementacio fardis momzadeba ise, rom Semcirdes wylis cirkulacia da agreTve 

saZirkvlSi wylis wneva. 

sacementacio fardis Sesrulebas unda mohyves sakonsolidacio cementacia 

wyalsagdebi kaSxlis saZirkvelSi da Semdeg sadrenaJo burRilebis burRva, radgan 

Tavidan aviciloT wylis wnevis mateba wyalsagdebis saZirkvelSi. 
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zedapiruli wyalsagdebis kaSxlis sacementacio fardasTan dakavSirebuli 

samuSaoebis dawyebamde, ramodenime Tvis manZilze, rekomendirebulia Catardes 

wyalsagdebis arxSi arsebuli sadrenaJo burRilebis monitoringi. monitoringis 

jgufi unda daakvirdes sadrenaJo burRilebidan gamosuli wylis xasiaTs 

wyalsacavSi wylis donis cvalebadobis mixedviT. 

6.3 sacdeli sacementacio paneli  

6.3.1 sacdeli burRilebis momzadeba da mizani 

wyalsagdebi kaSxlis qveS mdebare qanebis maxasiteblebis gaTvaliswinebiT, rogorc 

aRwerilia zemoT, gamovlinda, rom aucilebeli gaxda Semowmdes fxvieri fenis 

cementaciis miRebis xarisxi, radgan qviSnaris SemTxvevaSi SesaZlebelia saWiro 

gaxdes specifiuri damuSaveba efeqturi wyalSeuRwevadobis misaRebad. 

sacdeli panelis sxva ZiriTadi mizania miviRoT maqsimaluri sacementacio wnevis 

magnituda, raTa sacementacio samuSaoebis ganxorcilebis dros Tavidan aviciloT 

raime gaugebroba gadaWarbebuli sacementacio wnevis gamo. 

4 sacdeli paneli unda moewyos wyalsagdebi kaSxlis gaswvriv da ganlagdes 

yvelaze dazianebul adgilebSi an fxvieri fenis arsebobis adgilebSi. 

TiToeuli paneli saWiroebs minimum 9 burRils 2 metris bijiT, romlebic 

gadakveTen fxvier fenas. burRilebis sigrZe Seadgens minimum 5 metrs, maT Soris 1 

metri ZiriTad qanebSi. 

 3 burRili unda gaiburRos wyalsagdebis kaSxlis zeda biefidan, 

 ori rigi, 2 metris daSorebiT, wyalsagdebis kaSxlis qvemo biefidan. TiTo 
rigSi sami burRili. 

 
naxazi 6-2 : sacdel sacementacio panelze burRilebis saorentacio ganlageba (nomrebiT 

miTiTebulia burRvis da cementaciis Tanmimdevroba) 

wyalsagdebis RerZi 

maqsimum 3 m 

fxvieri fenis da ZiriTadi 
qanebis savaraudo kontaqti 
(cvalebadi) 

wylis testis WaburRili 
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naxazi 6-3 : sacdel panelebze WaburRilebis ganlagebis gegma 

6.3.2 cdis principi da kriteriumi  

maqsimaluri sacementacio wneva (SemdgomSi Pmax) warmoadgens ZiriTad parametrs, 

romelic gansazRravs cementaciis process. cementaciis intensivobis ricxvis 

(SemdgomSi GIN) principis mixedviT, GIN ricxvi warmoadgens misaRwev sacementacio 

energias, romlesac ar unda gadavaWarbod, gansakuTrebiT hidrodartymis 

saSiSroebis gamo. Tumca, Cvens SemTxvevaSi, sacementacio samuSaoebis mcire siRrme 

zRudavs sacementacio wnevas dabal maCveneblamde (betonis kedelis 14 m simaRlis 

da 10 metriani sacementacio burRilis gaTvaliswinebiT, wneva ar unda aRematebodes 

0.4-0.7 mpa). 

es ar asabuTebs GIN ricxvis sididis SerCevas, romelic gamoiyeneba sacementacio 

energiis didi wnevis kontrolisaTvis da sacementacio fardis proeqtirebisaTvis. 

wyalsagdebis cementacia ufro metad hgavs sakonsolidacio cementacias, sadac 

ZiriTadad, cementaciis wneva fiqsirebulia, da cementacia Cerdeba nakadis normis 

dastabilurobis Semdgem.  

sacdeli panelisTvis, da kargi Sedegis SemTxvevaSi, mTlianad sacementacio 

samuSaoebiTvis, gamoiyeneba principi, romelic iTvaliswinebs maRali STanTqmis 

mniSvnelobas 100 kg/m, 2011-2012 wlebis sacementacio samuSaoebis gamocdilebis 

gaTvaliswinebiT. 

im SemTxvevaSi Tu Pmax miRweulia, cementacia unda SeCerdes Tu: 

 STanTqmis mniSvneloba naklebia 3 kg/l/wT, 

an 

 saerTo cementaciis xsnaris moculoba miaRwia 100kg/m-ze mets. 

im SemTxvevaSi Tu Pmax ver iqna miRweuli 100kg/m meti sacementacio xsnaris 

CaWirxvniT, cementacia unda SeCerdes Tu: 
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 150 kg/m xsnaris CaWirxvnis Semdeg, 

an 

 roca sacementacio wneva miaRwevs Pmax 60%-s . 

garda amisa, cementacia dauyovnebliv unda SeCerdes da Sesabamisi sacementacio 

wneva unda Caiweros im SemTxvevaSi, Tu monitoringis xelsawyoebi daafiqsireben 

wyalsagdebis nagebobis momatebul gadaadgilebas. am SemTxvevaSi Pmax mniSvneloba 

unda Semcirdes Sesabamisad. 

sacementacio xsnaris gamoJonvis SemTxvevaSi, gamoJonvis adgilebi unda daigmanos. 

sacdeli panelis mizania dawvrilebiT Semowmdes sacementacio parametrebis 

adekvaturoba, SemoTavazebuli Pmax mniSvneloba da maqsimaluri moculoba SeiZleba 

adaptirebuli iqnas Sedegis misaRwevad. 

6.3.3 cdis procedura  

rogorc aRniSnulia zemoT, aucilebelia gamoyenebuli iqnas maRali sensitiurobis 

monitoringis instrumentebi wyalsagdebis filis an zeda biefis kaSxlis 

(wyalsagdebi nagebobis) vertikaluri zedapiris yvela moZraobis an gadaadgilebis 

dasafiqsireblad (SeiZleba gamoyenebuli iqnas portatuli maRali sizustis 

klinometrebi), raTa gadaadgilebis mzardi tendeciis SemTxvevaSi SesaZlebeli 

gaxdes sacementacio samuSaoebis droulad SeCereba.  

am mizniT, rekomendirebulia damontaJdes avtomaturi bzarmzomebi wyalsagdebi 

kaSxlis zeda biefis zedapirze arsebul bzarebze, da bzarebze wyalsagdebi 

kaSxlis qveda biefis da betonis filaze (ixileT naxazi 6-4). 

aRniSnuli bzarmzomebis mizania realur droSi aRmoaCinos wyalsagdebi nagebobis 

gadaadgileba sacementacio samuSaoebis dros. bzarmzomi SeiZleba iyos avtomaturi 

tipis (sinamdvileSi sami erTganzomilebiani bzarmzomi iwyoba ise, rom dakvirveba 

xorcieldebodes sam perpendikularuli mimarTulebiT), an meqanikuri (ixileT 

naxazi 6-5). magram, nebismier SemTxvevaSi, bzarmozomebis mier aRmoCenili 

gadaadgilebebze unda xorcieldebodes mudmivi monitoringi. bzarmzomi aRWurvili 

unda iyos avtomaturi monacemebis CamweriT da xmovani gangaSis sistemiT. 
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naxazi 6-4 : bzarmzomebis montaJis idealuri adgilmdebareoba (bzarmzomi damontaJebis 
faqtiuri adgilmdebareoba dazustdeba adgilze arsebuli samSeneblo nakeris 

mdgomareobis gaTvaliswinebiT) 

 

naxazi 6-5 : bzarmzomis nimuSi : marcxvniv avtomaturi tipis bzarmzomi (sami 
erTganzomilebiani avtomaturi tipis bzarmzomis mowyoba); marjvniv – meqanikuri tipis 

(Vinchon) bzarmzomi.  

Tavdapirvelad unda gaiburRos da dacementdes zeda biefSi mdebari sami burRili 

(burRilis nomeri 1, naxazi 6-2), sanam ar mivaRwevT Pmax 0.5mpa (5 bari), paragrafSi 

6.3.2 aRwerili procedurebis mixedviT. 

Semdeg unda gaiburRos da dacementdes qveda biefSi mdebari burRilebi 2, rogorc 

naCvenebia naxazi 6-2-ze, igive procedurebis Sesabamisad, Pmax 0.1 mpa (1 bari). 

bolos unda gaiburRos da dacementdes burRilebi 3, rogorc naCvenebia naxazi 6-2-

ze, ufro efeqturi wyalSeuRwevadobis misaRwevad, droebiTi Pmax SeiZleba 

dafiqsirdes 0.2 mpa (2 bari). 

gamoyenebuli unda iqnas cementaciis parametrebis wamieri monacemebis cifruli 

Camweri, gansakuTrebiT wnevis da sacementacio xsnaris saerTo moculobis 

monacemebi. 

wyalsagdebis kedlis Txemi 

wylis testis 

wyalsagdebis RerZi 

kedlis qveda mrudi 

savaraudo samSeneblo nakeri 

bzarmzomebi ganTavsebulia 

samSeneblo nakerze 

https://roctest.com/wp-content/uploads/2018/05/VINCHON-Metallic-e1526046950930.png
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roca yvela cxra burRli gaiburReba da dacementdeba, unda gaiburRos ori 

burRili, me-2 da me-3 burRilebs Soris (adgilmdebareoba naCvenebia naxazi 6-2, 

Wadrakulad), fxvieri fenis gavliT, da Catardes wylis cda (unda gaizomos 

burRilSi daklebuli wylis done). 

mas Semdeg, roca oTxive sacdeli paneli Sesruldeba, Pmax sxvadasxva mniSvnelobebi 

unda dadgindes da Seicvalos xsnaris Semadgenloba im SemTxvevaSi, Tu fxvieri 

fenis wyalSeuRwevadoba ar aris damaymayofilebeli. 

zemoT aRniSnulis safuZvelze moxdeba ZiriTadi sacementacio fardis da 

sakonsolidacio fardis procedurebis dadgena. 

6.3.4 gadaWarbebuli cementaciis xsnaris miReba an arastabiluri grunti  

sacementacio xsnaris gadaWarbebuli moculobis miRebis SemTxvevaSi xsnari unda 

gasqeldes da Semcirdes burRilebs Soris daSoreba. sacdeli panelebis mizania is, 

rom is gvaZlevs SesaZleblobas sacementacio samuSaoebis procedurebi zustad 

adaptirebuli iyos bunebriv pirobebTan. 

Tu gamovlinda, rom qviSnaris fxvieri fena, romelic Seicavs xreSs, aRmoCndeba 

arastabiluri, burRili SeiZleba CaiSalos, rac gamoiwvevs klasikur cementaciis 

aucileblobas. aseT SemTxvevebSi aucilebeli SeiZleba gaxdes cementacia “maCetes 

mili”-s gamoyenebiT, romelic gamoiyeneba wvrilmarcvlovan gruntebSi. 

sacementacio fardis burRilebSi gamoyenebuli unda iqnas igive sacementacio 

xsnari, rogorc sacdeli panelebis burRilebSi. 

aseT SemTxvevaSi, cementaciis efeqturobis Sesamowmeblad, rekomendirebulia 

Catardes wylis cda sacementacio samuSaoebis dasrulebis Semdgom. aseTi fenebis 

wyalSeuRwevadobis dasasruleblad SeiZleba saWiro gaxdes darCenili 

sicarielebebis amovseba akva reaqtiuli Txevadi fisebis saSualebiT. 

6.3.5 sakvlevi burRvebi da wylis testebi   

sacementacio fardis samuSaoebi unda daiwyos mTeli wyalsagdebi kaSxlis gaswvriv 

sakvlevi burRilebis gaburRviT. 

minimum 76 mm diametris pirveli rigis sakvlevi burRilebi unda gaiburRos yovel 

32 metrSi, sigrZiT 14 m, kernis uwyveti amoRebiT (geologiuri kvlevebisaTvis). 

wylis dawneviTi cdebi (luJoni) unda Sesruldes pirveli rigis saZiebo 

burRilebis bolo 5 metrian intervalSi (9-14 m), 5 etapad, maqsmaluri wneva 0.5 mpa, 

radgan aviciloT wyalsagdebis filis raime saxis dazianeba. zemoT aRniSnuli 

cdebis mizania dadgindes gruntis mdgomareoba cementaciamde. Toeuli etapi 

grZeldeba 10 wT. gamoyenebuli unda iqnas Semdegi wnevebi: 

 burRilis sacdeli intervali 9-14 m-ze  1 - 2.5 – 5 - 2.5 - 1 bari 

 

kernebis Semowmebisa da wylis testebis Sedegebis gaTvaliswinebiT dadgindeba 

cementaciis procedurebi da teqnikuri detalebi. 
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wylis testebis dasrulebis Semdeg, sakvlevi burRilebi, romlebic amave dros 

warmoadgenen sacementacio fardis pirveli rigis burRilebs, dacementdeba 

sacementacio fardis burRilebis msgavsad. 

6.3.6 sakontrolo burRvebi da wylis testebi   

sacementacio fardis samuSaoebis dasrulebis Semdeg unda Sesruldes sakontrolo 

burRilebis gaburRva. burRilebi ganawildeba wyalsagdebis gaswvriv sacementacio 

fardis Sedegebis gaTvaliswinebiT. 

sakontrolo burRilis adgilmdebareoba naCvenebia qvemoT Fnaxazi 6-6-ze: 

 

Fnaxazi 6-6 : sakontrolo burRilis adgilmdebareoba  

sakontrolo burRilebSi wylis dawneviTi cdebi (luJoni) unda Sesruldes or 

etapad. 

burRili unda gaiburRos 7 metramde da Catardes pirveli cda wyalsagdebis arxis 

betonis filaSi ganlagebuli pakeriT. Semdeg, burRili unda gaiburRos 13 metramde 

da Sesruldes meore cda. 

cdebis Catarebis dros aucileblad gaTvaliswinebuli unda iyos Semdegi wylis 

wneva: 

 pirveli cdisTvis, wylis wneva unda Seadgendes sakonsolidacio 

cementaciis dros igive adgilze gamoyenebuli maqsimaluri sacementacio 

wnevis 80%; 

 meore cdisTvis, wylis wneva unda Seadgendes sacementacio fardis dros 

igive adgilze gamoyenebuli maqsimaluri sacementacio wnevis 80%. 

zemoaRniSnuli sidideebis gadaWarbebam SeiZleba gamoiwvios napralebis gaxsna da 

sacementacio samuSaoebis dazianeba. 
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6.3.7 sacementacio farda da sakonsolodacio cementacia 

am TavSi mocemulia sacementacio fardis winaswari parametrebi (siRrme, biji da 

sxv.) da isini dazustdeba zemoT 6.3.5 TavSi mocemuli sakvlevi burRvisa da wylis 

testebis Sedegebis gaTvaliswinebiT. 

sacementacio fardis burRilebi unda gaiburRos iseve, rogorc saZiebo burRilebi, 

zeda biefidan (wyalsagdebis zeda waxnagis zemoT), 100-dan 150-mde daxriT 

vertikalidan, wyalsagdebis Sida nawilis mimarTulebiT. burRilebis aseTi mowyoba 

gankuTvnilia wyalsagdebis kedlis zeda biefidan sacementacio fardisaTvis. 

saWiroebis SemTxvevaSi, wyalsagdebis zeda biefis waxnagi lokalurad unda iqnas 

moniSnuli burRilebis swori ganlagebis mizniT. 

yvela burRili unda gaiburRos da dacementdes betonis kedlis qveS mdebare qanebSi 

10 m siRrmeze. 

burRva da cementacia SeiZleba ganxorcieldes Semdegnairad:  

 pirveli rigis saZiebo burRilebis burRva da cementacia 32 m daSorebiT, 
wyalsagdebis gaswvriv geologiuri pirobebis dasadgenad, 

 pirveli rigis sacementacio burRilebis burRva da cementacia 8 m 
daSorebiT, Semdeg meore rigis, mesame rigis da saWiroebis SemTxvevaSi 
meoTxe rigis burRilebis mowyoba. 

wyalsagdebi kaSxlis kedlis 15 m simaRlis da 10 m cementaciis sigrZis 

gaTvaliswinebiT, TiToeuli burRilis siRrme Seadgens 14 metrs. 

Jinvalhesis kaSxlis RerZze igive qanebSi (kaSxlis sacementacio farad, zona 3, [3]) 

warmatebiT Catarebuli sacementacio samuSaoebis gaTvaliswinebiT, pirveli rigis 

burRilebi dagegmilia gaibuRos 8 metriani intervaliT, Semdeg meore rigis 

burRilebi, romlebic ganlagdebian pirveli rigis burRilebs Soris, da ase Semdeg, 

sanam ar iqneba miRweuli wyalSeuRwevadobis efeqti sxvadasxva etapebze, romelic 

Semdgom unda Semowmdes wylis dawneviTi cdebiT. 

sacementacio burRilebi unda gaiburRos 48-60 mm diametris srul-kveTiani 

gvirgviniT aRWurvili brunviTi danadgariT. 

sacementacio samuSaoebis paralelurad unda Sesruldes sacementacio fardasTan 

dakavSirebuli samuSaoebis dros dazianebuli zedapiris aRdgena. 

6.3.8 cementaciis meTodi 

sacementacio Pmax wnevis savaraudo mniSvneloba betonis nagebobis qveS pirveli 2 

metrisTvis mocemulia TavSi 6.3.3 da unda damtkcdes an adaptirebul iqnas sacdeli 

cementaciis Sedegebis safuZvelze. 

mizanSewonila cementcia Sesruldes or etapad, kerZod, burRilebis burRva 9 

metramde da cementacia Pmax 0.5 mpa (5 bari). Semdeg burRili unda SeCerdes 

sacementacio xsnaris gasamagreblad (burRva an cementacia sxva adgilze). 
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sacementacio xsnaris sruli gamagrebis Semdeg, burRili unda gadaiburRos 14 

metramde da ganmeordes igive sacementacio procedura, magram Pmax 0.7 mpa miRweviT. 

savaldebulia Sesruldes da dacementdes pirveli da meore rigis burRilebi. 

rogorc wesi unda Sesruldes agreTve mesame rigis burRilebis cementacia, 2 m 

intervaliT. im SemTxvevaSi, Tu sacementacio xsnaris miReba ar dastabilurda, 

aucilebelia Sesruldes Semdegi etapebi. 

sacementacio samuSaoebis yvela monacemi (da gansakuTrebiT wneva da xsnaris miReba) 

unda Caiweros realur droSi, radgan moxdes interpretacia da Semowmdes 

cementaciis pirobebi. 

6.3.9 sacementacio xsnari  

ZiriTadi qanebisTvis gaTvaliswinebulia stabiluri sacementacio xsnari super 

plastifikatoriT Semdegi proporciebiT, romelic identuria 2011-2012 wlebSi 

sacementacio fardis reabilitaciisTvis gamoyenebuli xsnaris: 

 wyali/cementi = 0.65 

 super plastikati 0.8%, 

 marSis siblante 32-dan 35-mde wm, 

 denadoba 2 saaTis Semdeg: 5%. 

 wyali aiReba wyalsacavidan 

sacementacio xsnarSi gamoyenebbuli cementis bleinis siwvrile unda iyos 

aranakleb 3.500 sm2/g. 

SemoTavazebuli sacementacio xsnari gamoiyeneba napralovani qanebisTvis, magram 

qviSnaris fxvieri fenis SemTxvevaSi, sxva proceduris momzadeba SeiZleba gaxdes 

saWiro, raTa uzrunvelyofili iyos fenis wyalSeuRwevadoba. 

zemoT aRniSnulis Sesamowmeblad unda Catardes sacdeli sacementacio panelebi, 

secementacio xsnaris da proceduris dasadgenad. 

samuSaoebis ganmavlobaSi cementis xsnaris xarisxi regularulad unda Semowmdes 

Semdegi savele testebis saSualebiT: 

 

siblante: izomeba marSis konusiT, 

Camoclis dro unda iyos 30 

da 40 wm Soris 

 

kuTri wona: izomeba xsnaris asawoni 

specialuri sasworiT 

 

denadoba: denadoba 2 saaTis Semdeg 

unda iyos 5 %-ze naklebi. 
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6.3.10 sacementacio xsnari da procedurebi arastabiluri gruntis 
pirobebSi 

rogorc aRniSnulia zemoT, TavSi 6.3.3, arastabiluri gruntis SemTxvevaSi, romelic 

iwvevs burRilis Cangrevas, SeiZleba saWiro gaxdes specialuri sacementacio 

saSualebebis an xsnarebis gamoyeneba.  

Tumca, unda aRiniSnos, rom 2011-2012 wlebSi Catarebuli cementaciis dros aseTi 

SemTxveva ar iyo dafiqsirebuli. aseT SemTxvevaSi specialuri xsnarebis gamoyeneba 

ar iqneba saWiro, magram formalurad unda iyos mocemuli. 

6.3.11 sakonsolidacio cementacia 

xelmisawvdomi naxazebis mixedviT, xreSiani qviSnaris fxvieri fena gvxdeba 

wyalsagdebi kaSxlis zeda biefis qveda nawilSi. 

sakonsolidacio burRilebi unda gaiburRos zedapiruli wyalsagdebis qveda 

biefSi kedlis qveda nawilis mimarTulebiT. sakonsolidacio cementacia unda 

moxdes aRniSnuli burRilebis saSualebiT, rac mniSvnelovania fardis 

wyalSeuRwevadobis misaRwevad, vinaidan sacementacio CaWirxvnebi xels uwyobs 

marto fxvieri fenis meqanikuri maxasiaTeblebis zomierad gaumjobesebas.  

daxrili burRilebi unda moewyos or rigad igive daxriT, rogorc sacdel 

panelebSi, Wadrakulad. burRilebis winaswari siRrme 5 metria. burRilebs da 

rigebs Soris daSoreba 2 metri. burRilis siRmis kriteriumi aris fxvieri fenis 

qveS ZiriTadi qanis miRweva. 

wneva ar unda aRematebodes 0.5 bars an unda iyos naklebi, sacementacio cdebis 

Sedegebis mixedviT, romelic aRwerilia TavSi 6.3.3 da unda ganxorcieldes igive 

procedurebis mixedviT. aucilebelia wylasagdebis filis SesaZlo gadaadgilebis 

monitoringi. sasurvelia Catardes axlo mdebare bzarebis/nakerebis erTdrouli 

monitoringi (zeda da qveda biefis zedapirze) avtomaturi bzarmzomebis saSualebiT 

(rogorc aRniSnulia 6.3.3 qveTavSi). 

6.4 damatebiTi drenaJi 

sakonsolidacio burRilebs Soris unda gaiburRos damatebiTi sadrenaJo 

burRilebi, aseve wyalsagdebis filaze SesaZlo wylis wnevis gantvirTvisTvis, 

romelic SesaZloa warmoiSvas wyalsacavidan an ferdobidan. 

100mm diametris vertikaluri burRilebi unda gaiburRos Wadrakulad 6 m 

intervaliT filaze. burRilis sirRme unda cdebodes betonis filas 0.15 m 

(arsebuli naxazebis mixedviT betonis sisqe meryeobs 1-dan 1.5 m-mde). 

saWiroebis SemTxvevaSi damatebiTi sadrenaJo burRilebi unda gaiburRos 

sapirispiro kedelSi dakvirvebis mixedviT. 
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6.5 kldis da gruntis nimuSebis laboratoriuli gamocdebi 

geologiuri da geoteqnikuri monacemebis dasazusteblad, saWiroa kldis da 

gruntis nimuSebze srulyofili laboratoriuli gamocdebis Catareba. kldis 

nimuSebis saidenTifikacio testi mogvcems geologiur monacemebs, xolo gamocdebis 

Sedegebi xels Seuwyobs cementaciis parametrebis dazustebas, agreTve SesaZlebels 

gaxdis zedapiruli wyalsagdebis kaSxlis saZirkvlis mdgradobis analizis 

Catarebas geoteqnikuri maxasiaTeblebis safuZvelze. gamosacdeli nimuSebi 

SesaZlebelia aRebuli iqnas cementaciis mizniT gaburRili sakvlevi burRilebidan. 

7 erozirebuli betonis da bzarebis aRmofxvra (damatebiTi 
samuSao) 

7.1 erozirebuli betonis mosaxvis SekeTeba 

zedapiruli wyalsagdebis kaSxlis betonis mosaxvaze iqna SemCneuli sxvadasxva 

zomis eroziebi da bzarebi (foto 7-1, 7-2). 

 

 

 
 

foto 7-1: betonis kedelze arsebuli >10sm 

meti erozia 

foto 7-2: betonis kedelze 

vertikaluri bzari 

 

es dazianebebi negatiur gavlenas axdenen nagebobis stabilurobis xarisxze. 

erozirebuli monakveTebi da bzarebi unda daigmanos specialuri mSrali an Txevadi 

samSeneblo xsnariT, maTi zomebis Sesabamisad da saWiroebs betonis jdenis 

sawinaaRmdego danamatis Camatebas.  

dazianebebis SekeTeba unda daiyos or kategoriad: 

 eroziis siRrme <10sm: dazianebis aRmosafrqvelad gamoyenebuli unda iqnas 
mSrali samSeneblo xsnaris erTi an ori fena; 
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 eroziis siRrme >10sm: moewyos yalibi da Seivsos dazianeba Txevadi 
samSeneblo xsnariT. 

dazianebebis detaluri aRwera mocemulia danarT 3. 

7.1.1 zogadi rekomendaciebi 

 sareabilitacio betonis zedapiri winaswar unda gaiwmindos maRali wnevis 
wylis Wavlis gamoyenebiT 

 erozirebuli zedapiri unda daifaros mSrali an Txevadi samSeneblo 
xsnariT mosaxvis zedapiramde. 

7.1.2         10sm-ze naklebi siRrmis erozirebuli zedapiris reabilitacia  

7.1.3 samSeneblo xsnaris aRwera 

betonis zedapiris aRsadgenad rekomendirebulia gamoiyenebuli iqnas specialuri 

produqti MAPEGROUT T60, romlis aRwera mocemulia Semdeg gverdebze  

(www.mapei.com), an msgavsi produqti, warmoebuli sxva brendis mier (magaliTad 

www.sika.com). 

MAPEGROUT T60 (an msgavsi produqti) warmoadgens specifikur mSral samSeneblo 

xsnars, romelic gamoiyeneba degradirebuli betonis da rkinabetonis samkurnalod. 

Mapegrout T60 warmoadgens erT komponentian winaswar Sereul tiqsotropul xsnars, 

cementis safuZvelze da Sedgeba sulfatmedegi hidravlikuri Semkvrelisgan, 

sinteturi polikrilinirilis boWkoebisagan, organuli antikoroziuli 

danamatisgan, SerCeuli agregatebisgan da specialuri wyalSemkavebeli minarevebiT, 

romelic damuSavebuli iqna MAPEI –is kvleviT laboratoriaSi. 

im SemTxvevaSi Tu Mapegrout T60 mzaddeba marto wylis damatebiT, is unda iyos 

Sekvradi tenian pirobebSi, imisaTvis, rom uzrunvelyos produqtis maxasiaTeblebis 

mTlianad da sworad farTo ganviTareba. Tumca, obieqtze aseTi pirobebis Seqmnis 

garantia ar arsebobs.  

amgvarad, Mapegrout T60-is eqspansiuri Tvisebebis (roca is Sreba haerze), 

uzrunvelsayofad saWiroa 0.25% Mapecure SRA specialuri minarevis damateba. am 

ukanasknels aqvs Tviseba Seamciros orive, plastikuri da hidravlikuri kumSva da 

xsnarSi damatebisas SeiZleba gamoyenebul iqnas didi warmatebiT. 

Mapecure SRA mniSvnelovan rols TamaSobs ukeTesi samSeneblo xsnariT 

mkurnalobis uzrunvelsayofad. agreTve, roca Sereulia Mapegrout T60-Tan, es 

SeiZleba CaiTvalos progresul teqnologiur sistemad. minarevs aqvs SesaZlebloba 

Seanelos wylis aorTqleba da xeli Seuwyos hodrotaciis reaqcias. 

Mapecure SRA iqceva rogorc Sida samkurnalo agenti da misi urTierTwyalobiT 

zogierT ZiriTad komponenTan, rac qmnis cements, exmareba kumSvis SemcirebaSi 20% 

da 50% produqtis standartuli mniSvnelobebTan SedarebiT, minarevebis gareSe. ra 

Tqma unda es gamoiwvevs dabzarvis fenomenis riskis Semcirebas. 

http://www.mapei.com/
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agreTve Mapegrout T60 SeiZleba gamoyenebul iqnas Mapecure SRA-is damatebis 

gareSe, roca garemo iZleva optimaluri mkurnalobis pirobebs. 

rekomendaciebi 

 ar gamoiyenoT Mapegrout T60 gluv zedapirze: gaauxeSeT zedapiri da 
saWiroebis SemTxvevaSi daamateT armatura. 

 ar gamoiyenoT cementi an minarevebi Mapegrout T60-Tan erTad. 

 nu daRvriT Mapegrout T60 formebSi (gamoiyeneT Mapegrout Hi-Flow). 

 ar gamoiyenoT Mapegrout T60 ankerebis dros (gamoiyeneT Mapefill an Mapefill 

R) 

7.1.4 10sm-ze meti sisqis erozirebuli nawilebis reabilitacia  

proceduris aRwera  

im SemTxvevaSi Tu dazianebuli zedapiris sisqe aris 10sm-ze meti, samSeneblo 

xsnaris gamoyeneba, rogorc aris warmodgenili TavSi 7.1.2, iqneba Zneli.  

yalibis gamoyenebis SemTxvevaSi, igi unda damagrdes patara WanWikebiT betonis 

zedapirze, rom moTavsdes daWirxvnisTvis saWiro mili da sarqveli, rom Sesruldes 

sicarielis Sevseba xsnariT. 

sacementacio xsnaris gaJonvis Sesamcireblad daWirxvnis dros, yalibi aRWurvili 

iqneba rezinis sadebiT, romlebic cementaciis dros Seasruleben SemWidroebis 

rols. sicariele amoivseba stabiluri wyalcementis xsnariT (w/c 0.3-0.4), 

jdenis/kumSvis sawinaaRmdego danamatiT; sicariele SeiZleba CaiTvalos 

Sevsebulad, roca gaizrdeba wneva an xsnari aRar miiReba. ufro swrafad 

gamagrebisaTvis SeiZleba gamoyenebul iqnas damaCqarebeli. 

7.1.5 mosaxvidan ucxo sxeulebis moxsna  

mosaxvis zedapiridan unda moixsnas darCenili ucxo sxeulebi, rogoricaa liTonis 

naSverebi da gatanili unda iqnas nagebobis gareT. 

ucxo sxeulebis moxsnis adgilebi unda damuSavdes da moswordes kedlis mosaxvis 

arsebul zedapiramde. 

8 sareabilitacio samuSaoebis moculoba, xarjTaRricxva da 
vadebi 

8.1 samuSaoebis moculoba 

zedapiruli wyalsagdebis kaSxlis sacementacio fardis Sesasrulebeli 

samuSaoebis miaxloebiTi moculoba mocemulia qvemoT 8-1 cxrilSi. unda aRiniSnos, 

rom cxrilSi mocemuli burRvis sigrZeebi winaswari da miaxloebiTia da faqtiuri 

sigrZeebi damokidebuli iqneba sakvlevi burRilebis, wylis testebis da cementis 
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miRebis Sedegebze. Sesasrulebeli samuSaoebis ufro detaluri sia da miaxloebiTi 

xarjTaRricxva mocemulia qvemoT TavSi 8.2. 

 

cxrili 8-1: samuSaoebis moculoba 

8.2 sareabilitacio samuSaoebis xarjTaRricxva 

xarjTaRricxva momzadebulia saqarTveloSi moqmedi samSeneblo normebis, agreTve 
samSeneblo samuSaoebis gazomvebis standartuli meTodologiis me-3 gamocemis 
(CESMM3; The Institution of Civil Engineers and The Federation of Civil Engineering Contractors, 

1991) rekomendaciebis gaTvaliswinebiT.  

cxrilSi moyvanili raodenobebi ar aris zusti da SesaZlebelia Seicvalos 

samuSaoTA ganxorcielebis dros, zedapiruli wyalsagdebis mdgomareobasa da 

mimdebare qanebze xelmisawvdomi informaciis safuZvelze Sesrulebuli 

gaangariSebebis da uSualod samuSaoebis mimdinareobis progresis Sesabamisad. 

mocemul etapze, saxarjTaRricxvo dokumentaciaSi moyvanili samuSaoebis 

moculobebi aris miaxloebiTi (cxrili 8-2) da misi mizania tenderSi potenciur 

monawileebs mieceT TavianTi winadadebis warmodgenis SesaZlebloba. cxrilSi 8-2 

warmodgenili moculobebi Seesabameba zedapiruli wyalsagdebis kaSxlis kedlis 

monakveTebze rekomendirebul sacementacio fardis da sxva mcire moculobis 

samuSaoebs. 

tenderSi monawileebi valdebulni arian waikiTxon teqnikuri specifikaciebi da 

sxva satendero dokumentacia, TiToeuli punqtis mTliani moculobis moTxovnebis 

dasadgenad gadaxedon naxazebs, da sasurvelia ganaxorcielon samSneblo ubnis 

viziti, uSualod tarifebisa da fasebis Sevsebis win. 

Seyvanili tarifebi da fasebi unda moicavdnen, magram ar unda Semoifarglebodnen 

CamonaTvalSi moyvanili Semdeg punqtebze danaxarjebis RirebulebebiT: 

1. personali da muSa xeli;  

2. aRWurviloba da mowyobiloba; 

3. masalebi da maragebi;  

4. eleqtroenergia, sawvavi, wyali da sxva energomatarablebi;  

5. operaciebi da teqnikuri momsaxureba, maT Soris masalebi da maragebi; 

6. zogadi da konkretuli zednadebi xarjebi;  

sacementacio 

fardisTvis

sakonsolidacio 

cementacisTvis

sakvlevi 

burRvisTvis

sakontrolo 

burRisTvis

1) sacementacio 

fardis mowyoba zeda 

biefidan    

2) sakontaqto 

burRilebis mowyoba 

wyalsagdebis arxSi

3) sadrenaJo 

burRilebis mowyoba 

wyalsagdebis arxSi

sul: 2700 570 124 98 91

91

zedapiruli 

wyalsagdebi 

0+00 -dan 2+10  

piketamde

 2700  570 124 98 

mdebareoba

Dsrul-kveTiani gvirgviniT 

burRvis sigrZe

(min. 48 mm), m
sadrenaJo 

burRilebi 

(100mm), m

samuSaos mizani

kernis amoRebiT burRvis sigrZe   

(min. 76 mm), m
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7. gadasaxadebi (dRg-s garda), valdebulebebi, mosakrebeli da a.S.;  

8. geodeziuri, Semowmebis, kontrolis da gazomviTi samuSaoebi;  

9. testireba, analizi, da masalebi, aRWurviloba da produqcia mSeneblobis 

dawyebamde, mSeneblobis dros da mSeneblobis Semdgom;   

10. gaufasureba;  

11. nebismieri sxva xarjebi, romlebic ar aris aRniSnuli, magram 

nagulisxmebia Sesasrulebeli samuSaoebis dokumentebSi saerTaSoriso 

aRiarebuli praqtikis mixedviT.  

nebismieri punqti, romlis gaswvriv ar aris Seyvanili fasi an tarifi, miCneuli 

unda iqnes, rogorc CarTuli moculobaTa uwyisis sxva fasebSi da tarifebSi. 

nebismieri samuSaoebi, romlebic naxsenebia nebismier adgilas sakontraqto 

dokumentebSi da pirdapir ar aris CarTuli moculobaTaA uwyisSi, miCneuli unda 

iqnes rogorc CarTuli moculobaTa uwyisis sxva punqtebis fasebSi da tarifebSi. 

samSeneblo ubnamde eleqtroenergiis miwodebas uzrunvelyofs damkveTi. 

im SemTxvevaSi, Tu monawilesTvis moculobebis punqtebi aris gaurkveveli, tenderis 

Cabarebis win monawilem unda gaarkvios yvela gaurkveveli sakiTxi damkveTTan. 

TiToeuli punqtis fasis dadgena unda moxdes Seyvanili moculobis im punqtis 

mixedviT, rogorc aris detalurad aRwerilia teqnikur sfecifikaciebSi, naxazebSi 

an sxva satendero dokumentaciaSi. 

iq sadac arsebobs gansxvaveba ganfasebis svetSi mocemuli saerTo moculobebsa da 

saerTo fasis svetSi mocemuli moculobebs Soris, upiratesoba mieniWeba 

pirvandels da meore Seswordeba Sesabamisad.  iq sadac arsebobs gansxvaveba 

naxazebze dadgenili moculobebsa da sityvierad mocemuli sxva dadgenil 

moculobebs Soris, upiratesoba unda mieniWos sityvierad mocemul dadginil 

moculobebs. 
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8.3 samuSaos warmoebis vadebi 

Jinvalhesis zedapiruli wyalsagdebis sacementacio fardis samuSaoebis grafiki 

Sedgenilia analogiuri proeqtebis ganxorcielebis gamocdilebis da proeqtis 

dagegmarebis stadiaze SerCeuli manqana-meqanizmebis faqtiuri warmadobis 

gaTvaliswinebiT (cxrili 8-3). mSeneblobis grafiki saorientacioa da misi 

Sedgenisas gaTvaliswinebuli iqna samSeneblo-samontaJo samuSaoebis warmoebisas 

miRebuli Semdegi mosazrebebi da normebi: 

1. gaTvaliswinebulia 1 brunviTi saburRi danadgari da 1 sacementacio 
danadgari. 

 
2. brunviTi burRvis saSualo normebad aRebulia Semdegi normebi 

 

 burRva sacementacio fardisTvis – 4 m/sT/danadgari 

 sakontrolo da sakvlevi burRva – 1 m/sT/danadgari 

 
3. muSaobis ganrigi aris Semdegi: 

 

 dRis ganrigi: 09:00-dan 18:00-mde, erTi cvla (8 sT/dRe) 

 kviris ganrigi: orSabaTi-SabaTi, dasvenebis dRe kvira 

 
4. samuSaoebis Sesrulebis Tanmimdevroba: 

 

 pirvel rigSi Sesruldeba sacdeli sacementacio panelebi 

 meore etapze gaiburReba sakvlevi burRvebi geologiuri pirobebis 
dasadgenad; 

 mesame etapze ganxorcieldeba sacementacio fardis burRva-cementacia; 

 mesame etapis paralelurad SesaZlebelia daiwyos sakonsolidacio 
cementacia im zonebSi, sadac dasruldeba fardis cementacia;  

 TiToeul zonaSi cementacis dasrulebis Semdeg daiwyeba sakontrolo 
burRilebis gaburRva 

 
5. samuSaoebis Sesrulebisas gasaTvaliswinebelia: 

 

 samuSaoebis adgilmdebareobis gaTvaliswinebiT zamTris periodSi, 
nulis qvemoT temperaturaze, samuSaoebi unda SeCerdes; 

 samuSaoebis Sesrulebis periodi damokidebulia Jinvalhesis 
wyalsacavis Sevsebis da daclis grafikze; 

 wyalsacavis Sevseba daclis grafikis Sesabamisad kontraqtorma unda 
dagegmos samuSaoebis Sesrulebis Tanmimdevroba/rigiToba 
wyalsacavis zeda da qveda biefSi 

 mosamzadebeli samuSaoebi moicavs samSeneblo moedanze misasvleli 
da sxva damxmare gzebis, sayofacxovrebo Senobebs da ofisebis, 
sasawyobo da samSeneblo meurneobis, eleqtroenergiis da 
wyalmomaragebis sistemebis, agreTve sxva damxmare infrastruqturis 
mowyobas. 

 wyalsacavSi wylis donis gaTvaliswinebiT damkveTis mier samuSaoebis 
warmoebisaTvis gansazRvrulia 4 Tviani periodi. 
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6. reabilitaciis programiT gaTvaliswinebuli danarCeni samuSaoebi 
ganxorcieldeba paralelur reJimSi sacementacio samuSaoebTan erTad ise, 
rom xeli ar SeuSalos an ar Seaferxos prioritetuli samuSaos Catarebas.  
 

 

cxrili 8-3: kalendaruli grafiki 

9 monitoringi 

wyalsagdebis monitoringis sistemas unda daematos 4 piezometri, romlebic unda 

gaiburRos wyalsagdebis sxvadasxva adgilas, sacementacio fardis efeqturobis da 

wyalsagdebis qveS wylis donis Sesamowmeblad. 

amisTvis sakmarisia Ria piezometrebi, romlis anaTvlebi aiReba xeliT. 

piezometrisTvis unda gaiburRos vertikaluri burRili 5 m ZiriTad qanebSi. imis 

gaTvaliswinebiT, rom wyalsagdebis filis betonis sisqe cvalebadobs 1.0 m-dan 1.5 

m-mde, burRilebis siRrme iqneba 6.0 - 6.5 m. piezometri aRWurvili iqneba daxvretili 

miliT, da sicariele Seivseba marcvlovani masaliT (naxazi 9-1). 

avtomaturi mowyobilobis mierTeba gamoiwvevs kabelebis mowyobas wyalsagdebis 

gaswvriv, ramac SeiZleba xeli SeuSalos normalur hidravlikur marTvas 

wyalgadaRvris dros. agreTve, xeliT gazomvebi saSualebas gvaZlevs perioduload 

nagebobas Cautardes vizualuri inspeqtireba, rac aucilebelia efeqturi 

muSaobisTvis. 

 

naxazi 9-1: piezometris mowyobis sqema 

Tve

kvira 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

1 mobilizacia 14 dRe

2 demobilizacia 7 dRe

3 sacdeli paneli (burRva-cementacia, wylis testis CaTvliT) 10 dRe

4 kvleviTi burRilebi (wylis testis CaTvliT) 14 dRe

5 sacementacio farda (burRva cementacia) 81 dRe

6 sakonsolidacio burRva-cementacia da sadrenaJo burRilebis burRva 20 dRe

7 sakontrolo burRilebi (wylis testis CaTvliT) 14 dRe

8 dazianebuli betonis zedapiris aRdgena 7 dRe

4
# samuSaos dasaxeleba xangrZlivoba

1 2 3
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10 daskvna da rekomendaciebi 

1) arsebuli monacemebis analizis safuZvelze gamovlinda, rom Jinvalhesis 
zedapiruli wyalsagdebi kaSxlis sacementacio fardis srulyofili 
funqcionirebisaTvis aucilebelia damatebiTi sacementacio samuSaoebis 
ganxorcieleba. sacementacio samuSaoebis ZiriTadi mizania wyalsagdebi kaSxlis 
saZirkvlis Sida eroziis Tavidan acileba da misi stabilurobis uzrunvelyofa.  

2) rekomendirebulia wyalsagdebi kaSxlis stabilurobis sakiTxi Semowmdes uaxlesi 

saerTaSoriso standartebis (ICOLD) moTxovnebis mixedviT. 

3) wyalsagdebi kaSxlis stabilurobaze da mis qcevaze dakvirvebis mizniT 
rekomendirebulia moewyos Sesabamisi monitoringis sistema.  

4) dagegmili samuSaoebis warmoebisaTvis gansazRvrulia 4 Tviani periodi. 

5) dagegmili samuSaoebis saxarjTaRricxvo Rirebuleba Seadgens 915’941 lars dRg-s 
CaTvliT. 
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