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samuSaos zogadi daxasiaTeba

samuSaos aqtualuroba. saqarTveloSi ekonomikis ganviTareba

damokidebulia energetikuli mdgomareobis gaumjobesebaze, rac

pirdapir aris dakavSirebuli navTobisa da gazis mopovebis gaz-

rdasTan, romelic, Tavis mxriv, WaburRilebis burRvis moculobis

gazrdas moiTxovs. WaburRilebis mSeneblobis daskvniTi etapis

warmatebiT dasruleba damokidebulia samagri milebis xarisxian

dacementebaze. am procesis arasaTanadod Sesruleba iwvevs

fluidis kolongare gamovlinebebs, mikroRreCoebis Seqmnas

cementis qvasa da samagri milebis zedapirebs Soris, napralovan da

mSTanTqmel fenebSi seriozuli problemebis warmoqmnas cementis

xsnaris hidrostatikur wnevebTan dakavSirebiT. mocemuli

sakiTxebis gadawyveta gansakuTrebiT aqtualuria da moiTxovs xar-

isxianad da efeqturad Catardes WaburRilis gamagreba, es procesi

Sedgeba sxvadasxva etapebisagan, romelTaganac erT-erTi umTavresia

samagri kolonebis dacementebis etapi. am problemebis gadaWras

eZRvneba sadisertacio naSromi, sadac mocemulia Catarebuli axali

eqsperimentuli kvlevebis Sedegebi da SemuSavebulia dacementebis

optimaluri Tanamedrove meTodebi.

efeqturi satamponaJo xsnaris misaRebad, romelsac eqneba spe-

cifikuri Tvisebebi konkretul geologiur-teqnikur pirobebSi Wa-

burRilebis xarisxiani dacementebis uzrunvelsayofad, Catarebu-

lia samuSaoebi, romlebic gankuTvnilia kompania `Jindal~ Petroleum Op-

erating Company-is navTobgazSemcveli farTobebisaTvis. sadac zemoT

CamoTvlili problemebi dResac aqtualuria.

samuSaos mizani. Catarebuli kvleviTi samuSaoebi miznad

isaxavs cementis xsnarebis iseTi komponentebis SerCevas, romelTa

gamoyeneba konkretul geologiur_teqnikur pirobebSi saSualebas

mogvcems samagri kolonebi dacementdes xarisxianad saproeqto
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simaRleze. amisTvis saWiroa dacementebis procesis Tanamedrove,

optimaluri meTodebis damuSaveba. meTodis gamoyenebis konkretul

obieqtad SerCeulia aRmosavleT saqarTvelos Tbilisispira navTob-

gazSemcveli  farTobebi. miznis misaRwevad saWiroa Semdegi

amocanebis gadawyveta:

1. satamponaJo xsnaris simkvrivis Semcirebis mizniT narevSi

dasamateblad konkretuli saxeobis mikrosferoebis SerCeva

da maTi Semcvelobis Ggavlenis dadgena napralovan,

mSTanTqmel fenebSi gayvanili WaburRilebis dacementebis

xarisxze;

2. samagr kolonaze da WaburRilebis kedlebze satamponaJo

xsnaris komponentebis zemoqmedebis meqanizmis Seswavla

hidrofiluri zedapirebis dasvelebis unaris, adgeziis da

cementis qvis SeWidebis gaumjobesebis mizniT.

3. Rrma WaburRilebis dacementebis procesis xangrZlivobaze

cementis xsnaris Sekvrisa da gamyarebis SemneleblebiT

damuSavebuli satamponaJo xsnarebis gavlenis dadgena;

4. sxvadasxva damaCqarebeli danamatebis koncentraciaze

satamponaJo xsnaris Sekvris daCqarebis vadis damokidebu-

lebis dadgena.

kvlevis obieqti da meTodebi. kvlevis obieqtad SerCeuli

Tbilisispira navTobgazSemcveli farTobebisaTvis WaburRilebis

efeqturad dacementebis gadasawyveti amocanebis dasma xorcielde-

boda literaturuli wyaroebis SeswavliTa da analiziT, aseve

WaburRilebis dacementebisas warmoSobili problemebis da Tavise-

burebebis gaTvaliswinebiT. aqedan gamomdinare, napralovan, mSTan-

Tqmel fenebSi WaburRilebis gayvanisas samagri milebis xarisxiani

dacementebis mizniT kvleviTi samuSaoebi warmoebda satamponaJo

xsnarebis  miRebaze, WaburRilis kedlebis Semadgenel qanebTan da

samagri kolonebis zedapirebTan amave narevebis SeWidebis

gaumjobesebaze, cementis xsnaris Sekvrisa da gamyarebis procesis
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Senelebasa da daCqarebaze. zemoaRniSnuli problemebis gadasawyve-

tad Catarda Teoriuli da eqsperimentuli kvlevebi. monacemebi da-

muSavda maTematikuri statistikis meTodebiT, kerZod, dispersiuli

da regresiuli analizis saSualebiT.

ZiriTadi Sedegebi da mecnieruli siaxle. Semsubuqebuli

satamponaJo xsnaris simkvrivis sidides, SeWidebis unars, cementis

xsnaris Sekvrisa da gamyarebis vadebs, satamponaJo xsnaris kompone-

ntebsa da Semcvelobas Soris dadgenili urTierTkavSirebi saSua-

lebas iZleva kompleqsurad Sefasdes satamponaJo xsnaris Semadge-

nlobis variantebi da SeirCes xarisxiani xsnaris komponentebi kon-

kretuli pirobebisaTvis.

Semsubuqebuli satamponaJo xsnaris simkvrivis mniSvneloba,

SeWidebis unari, misi Sekvrisa da gamyarebis Senelebisa da daCqare-

bis dro ZiriTadad regulirdeba geologiur-teqnikuri Tavisebure-

bebis mixedviT da amis Sesabamisad SeirCeva efeqturi komponentebis

saxeobebi da Semcvelobebi.

WaburRilis dacementebis xarisxianad Catarebis mizniT,

satamponaJo xsnaris simkvrivis Semcireba warmoebs mikrosferoebis

damatebiT. sakontaqto zedapirebTan SeWidebis unaris gaumjobeseba

xdeba sakvlevi satamponaJo xsnaris dasvelebis unaris, adgeziis

sididis amaRlebiT da miRebuli cementis qvis simtkicis gazrdiT

kumSvaze, SeWidebis sidide gamoiTvleba specialuri gamosaxulebis

saSualebiT. WaburRilis dacementebis Taviseburebebis gaTvaliswi-

nebiT aseve warmoebs satamponaJo xsnaris Sekvris Seneleba da daC-

qareba. zemoT aRniSnuli sidideebi regulirdeba satamponaJo xsna-

ris specialuri komponentebis saxeobebis SerCevisa da procentul

Semcvelobaze damokidebulebis mixedviT.

Temis mecnieruli siaxle SemdegSi mdgomareobs:

1. gamokvleulia mikrosferoebis zemoqmedeba SemuSavebuli

satamponaJo xsnaris simkvrivis Semcirebaze;
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2. Seswavlilia satamponaJo xsnaris sakontaqto zedapirTan

SeWidebis sididis damokidebuleba cementis narevis filt-

ratis dasvelebis unarsa da adgeziis sidideze;

3. gansazRvrulia SemneleblebiTa da damaCqareblebiT damuSa-

vebuli satamponaJo xsnarebis zemoqmedeba cementis xsnaris

Sekvrisa da gamyarebis droze;

4. dadgenilia satamponaJo xsnarebis dasvelebis unaris,

adgeziis sididis, Sekvrisa da gamyarebis Senelebis da daC-

qarebis drois, agreTve satamponaJo xsnarSi SerCeuli

komponentebis koncentraciis urTierTdamokidebuleba.

Sedegebi. dadasturebulia naSromis avtoris mier Catarebuli

eqsperimentuli da Teoriuli kvlevebiT miRebuli mniSvnelobebis

SepirapirebiT da dafuZnebulia, rogorc fizikis, qimiis da

meqanikis zogad debulebebze, ise mravalricxovan eqsperimentul

kvlevebze. isini dasabuTebulia, rogorc Teoriuli modelebis

realurad mimdinare procesebTan SesabamisobiT, aseve statistikuri

monacemebis Sesabamisi moculobiT.

Sedegebis gamoyenebis sfero. Teoriuli da eqsperimentuli

kvlevebis safuZvelze miRebuli Sedegebi gamoiyeneba WaburRilebis

dacementebis dros produqtiuli fenebis sxva horizontebisagan

ganmxoloebis xarisxis amaRlebis da dacementebuli kolongare

sivrcis hermetulobis gaumjobesebis mizniT.

mikrosferoebiani Semsubuqebuli satamponaJo xsnarebis gamo-

yeneba saSualebas iZleva, napralebian qanebSi WaburRilis dacemen-

tebisas sagrZnoblad Semcirdes cementis xsnaris STanTqma.

SerCeuli sxva saxis danamatebi gamoiyeneba hidrofiluri ze-

dapiris satamponaJo xsnaris filtratiT dasvelebis unarianobis,

adgeziis sididis, sakontaqto zedapirebTan cementis xsnaris SeWi-

debis gaumjobesebis, miRebuli cementis qvis kumSvaze simtkicis
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gazrdisaTvis, cementis xsnaris Sekvrisa da gamyarebis Senelebisa

da daCqarebis drois regulirebisaTvis.

satamponaJo xsnarSi SerCeuli komponentebis damateba Tavidan

agvacilebs samagri milebis uxarisxo dacementebas.

produqtiuli fenebis ganmxoloebis xarisxis da dasacemente-

beli milgare sivrcis hermetulobis asamaRleblad avtoris mier

SemuSavebuli meTodebi da satamponaJo xsnaris efeqturi Sedge-

nilobebi rekomendebulia gamoyenebuli iqnas Tbilisispira da sxva

identur geologiur-teqnikuri pirobebis mqone navTobgazSemcvel

raionebSi WaburRilebis efeqturi dacementebisaTvis.

samuSaos moculoba da struqtura. sadisertacio naSromi Sed-

geba Sesavlis, oTxi ZiriTadi Tavisa da  daskvnebisagan. literatu-

ris sia Sedgeba 70 dasaxelebisagan, naSromi Seicavs 166 nabeWd

gverds, 35 naxazs, 22 cxrils.

samuSaos Sinaarsi

Tavi I

WaburRilebis dasacementeblad gamoyenebuli meTodebis

analizi satamponaJo samuSaoebis xarisxze cementis

xsnarebis Sedgenilobebisa da Tvisebebis gavlenis

gaTvaliswinebiT

efeqturi Semsubuqebuli da sxva saxis satamponaJo xsnarebis

Sedgenilobebis SerCeva napralovani, mSTanTqmeli fenebis WaburRi-

lebis dacementebisaTvis, maTi gavlenis Seswavla satamponaJo samu-

Saoebis xarisxze ganxilulia a. i. bulatovis, v.s. daniuSevskis, a. x.

mirza-janzades, g. varSalomiZis, n. i. kruglickis, i. m. feldmanis, m.

o. aSparianis, m. k. seid-rzas, n. a. gasan-zades, m. p. guli-zades, i. a.

Svarcis, v. stinis, b. vudlanis,  i. goguaZis, v. xiTariSvilis da



8

sxva mecnierebis SromebSi. es Sromebi gamoyenebuli iqna Cvens mier

kvlevebis Casatareblad. gansazRvrulia ZiriTadi faqtorebi, rom-

lebic rTul geologiur-teqnikur pirobebSi gavlenas axdens

WaburRilebis gamagrebisa da dacementebis xarisxze, agreTve gaana-

lizebulia WaburRilebis dacementebis teqnologiis srulyofis

xaziT arsebuli Teoriuli masala.

adre gaburRuli WaburRilebis dacementebis teqnologiis

mdgomareobis kritikulma analizma SesaZlebloba mogvca Camogveya-

libebina mizani da amocanebi. am amocanebis gadasawyvetad da efeq-

turi satamponaJo xsnarebis misaRebad Seswavlili iqna Semsubuqebu-

li da sxva saxis satamponaJo xsnarebis fizikur-qimiuri maxasiaTe-

blebi.

Tavi II

kvlevis meTodika da samuSaos Catarebis pirobebi

eqsperimentuli kvleviTi samuSaoebis meTodika iTvaliswinebs

cementis xsnarebis Semadgeneli efeqturi komponentebis SerCevas

laboratoriul pirobebSi. warmodgenilia cdebis Casatareblad

saWiro xelsawyo-mowyobilobebi da maTi gamoyenebis wesebi. am mow-

yobilobebis saSualebiT ganisazRvreboda: cementis qvis simtkice

hidravlikuri wnexis saSualebiT, adgeziis Zala SemzeTavi xsnare-

bis xaxunisa da adgeziis sazomi xelsawyos (ИТАС-is) daxmarebiT,

cementis xsnaris filtratis mier minis zedapiris dasvelebis kidu-

ra kuTxe xelsawyo katetometris saSualebiT, cementis qvis wyal-

SeRwevadobis koeficienti SeRwevadobis ganmsazRvreli xelsawyos

daxmarebiT, cementis xsnaris Sekvrisa da gamyarebis vadebi `viki~-is

xelsawyosa da specialuri avtoklavebis saSualebiT, aqve mocemu-

lia SerCeuli efeqturi satamponaJo xsnarebis da SemuSavebuli me-

Todebis gamoyenebis kvlevis obieqtis Tbilisispira navTobgazSem-
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cveli farTobebis geologiuri daxasiaTeba da iq gayvanili Wabur-

Rilebis dacementebis konkretuli pirobebi, gamoyenebuli teqnikuri

saSualebebi da satamponaJo samuSaoebis Catarebis Taviseburebebi.

Tavi III

Teoriuli da eqsperimentuli gamokvlevebi efeqturi

mikrosferoebiani satamponaJo xsnarebis Sedgenilobebis

SesarCevad da maTi SeWidebis gasaumjobeseblad

sakontaqto zedapirebTan kolongare sivrcis

hermetiulobis xarisxis amaRlebis mizniT.

WaburRilebis dacementeba warmoadgens rTul process, rome-

lic moiTxovs gansazRvrul da gansakuTrebul gadawyvetebs. satam-

ponaJo xsnarebsa da cementis qvas unda hqondes WaburRilebis bur-

Rvis konkretuli pirobebis Sesabamisi fizikur-meqanikuri Tvisebebi.

xarisxiani satamponaJo samuSaoebis Catareba zogierT WaburRilze

garTulebuli iyo maRalSeRwevadi da dabali wnevis mqone fenebis

arsebobiT. aseT pirobebSi efeqtur saSualebas warmoadgens mcire

simkvrivis Semsubuqebuli cementis xsnaris gamoyeneba. aseTi xsna-

rebis simkvrive ar unda aRematebodes 1,4 g/sm3, magram aseTi simkvri-

vis cementis xsnarebis damzadeba gaZnelebulia, radgan dResdero-

biT arsebuli Semsubuqebuli cementebi srulad ver uzrunvelyofen

1,4 g/sm3–ze ufro dabali simkvrivis satamponaJo xsnarebis miRebas.

dabali wnevis fenebSi xsnaris STanTqmis Tavidan asacileblad,

aseT pirobebSi xSirad iyeneben sxva teqnologias, iseTs, romelic

iwvevs cementis xsnaris aqafebas, masSi azotis CaWirxvniT, magram

aseT satamponaJo xsnarebsac gaaCnia rigi naklovanebebisa, rogori-

caa maRali SeRwevadoba da cementis qvis dabali simtkice, rac

zRudavs mis gamoyenebas WaburRilSi didi hidravlikuri winaRobis

dros, radgan is, Tavis mxriv, iwvevs WaburRilis dacementebis nor-
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maluri procesis moSlas, masalebisa da drois did danaxarjebs (am

dros adgili aqvs satamponaJo xsnarebis STanTqmas).

Tbilisispira navTobgazSemcvel farTobebze WaburRilebSi

samagri kolonebis dacementebisas napralovan, maRalSeRwevad da

dabali wnevis mqone fenebSi, xSirad adgili aqvs 1,4 g/sm3 –ze ma-

Rali simkvrivis cementis xsnaris STanTqmas. aseT pirobebSi auci-

lebelia Semsubuqebuli cementis xsnarebis gamoyeneba.

amJamad, imasTan dakavSirebiT, rom iqmneba WaburRilebis dace-

mentebis axali teqnikuri saSualebebi, viTardeba da srulyofili

xdeba satamponaJo samuSaoebis Catarebis teqnologia, saWiroa gamo-

yenebuli iqnes xarisxiani da efeqturi satamponaJo xsnarebi. napra-

lovan mSTanTqmeli qanebis mqone WaburRilebis dacementebisas,

aucilebeli gaxda mikrosferoebiani Semsubuqebuli cementis xsna-

rebis gamoyeneba. aqedan gamomdinare, gaCnda moTxovna SerCeuli

yofiliyo satamponaJo xsnarebSi dasamateblad konkretuli piro-

bebis Sesabamisi mikrosferoebis tipebi, romelTac eqnebodaT tem-

peraturobisadmi, didi meqanikuri datvirTvebisadmi, agresiuli

garemos da WaburRilSi arsebuli wnevebisadmi didi mdgradoba.

ukanasknel wlebSi, teqnologiuri miRwevebis mxedvelobaSi

miRebiT da Cvens mier Catarebuli gamokvlevebis safuZvelze, SesaZ-

lebeli gaxda SerCeuli minis mikrosferoebis damatebiT miRebuli

yofiliyo zemsubuqi satamponaJo xsnarebi. minis mikrosferoebi

WaburRilSi SekumSvaze uZleben 15 - 125 megpa wnevas, rac gacilebiT

metia sxva saxis mikrosferoebTan SedarebiT. am mikrosferoebis

damateba SesaZleblobas iZleva miRebul iqnes 1,2 g/sm3 simkvrivis

mqone cementis xsnarebi. aseT satamponaJo xsnarebs aqvT swrafad

Sekvris unari da misi gamyarebis Sedegad warmoqmnil cementis qvas

aqvs maRali simtkice kumSvaze da dabali SeRwevadoba.

WaburRilebis dacementebisas, kolongare sivrcis hermetulo-

bis zurunvelsayofad, didi mniSvneloba aqvs cementis qvis simtki-

ces, vinaidan satamponaJo xsnarisgan cementis qvis warmoqmnis Sem-
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deg, samagr kolonaSi Siga Warbi wnevisa da temperaturis Zlier

awevisas, an kolonaze maRali RerZuli gamWimi Zalis zemoqmedebi-

sas, cementis qvaSi warmoiqmneba sagrZnobi tangenciuri da RerZuli

gamWimavi Zabvebi, romelTa zemoqmedebis Sedegad cementis qva SeiZ-

leba daiSalos. qva SeiZleba daiSalos agreTve dartymiTi datvir-

Tvebis moqmedebiT, gansakuTrebiT samagri kolonebis perforaci-

isas.

cementis qvis Tvisebebis: simtkicis, SeRwevadobis, temperatu-

ra-korozia medegobis garda, WaburRilebis dacementebis xarisxze

udides zegavlenas axdens cementis qvis SeWideba WaburRilis ked-

lebTan da samagr kolonebTan.

cementis qvis SeWidebis sidideze did gavlenas axdens satam-

ponaJo xsnaris adgezia (webvadobis unari) da dasvelebadoba, agre-

Tve temperatura, wneva da WaburRilis kedlebis agebuleba, usworm-

asworoba da samagri kolonis simqise (xorklianoba). sawarmoo

pirobebSi miRebuli gamocdilebiT dadgenilia, rom mtknari da

mineralizebuli wylebis zemoqmedebis dros SeimCneva sakontaqto

zedapirTan qvis SeWidebis Zalis da simtkicis xangamZleobis arse-

biTi Semcireba.

rogorc Cvens mier Catarebulma eqsperimentebis Sedegebma aCve-

na, yvelaze efeqturi satamponaJo xsnaris Sedgeniloba miiReba ce-

mentis xsnarSi ФР-12 polimer_fisis 3,6% da formalinis 2,8% dama-

tebisas. aRniSnuli cementis xsnaris gamoyeneba, WaburRilebis

dacementebis dros, aZlierebs Seqmnili cementis qvis SeWidebas

WaburRilis kedlebTan da samagri milebis kolonasTan. es gamowve-

ulia imiT, rom satamponaJo xsnarSi ФР-12 polimer_fisisa da for-

malinis damateba zrdis am xsnaris dasvelebis unarianobas da adge-

ziis (miwebebis) Zalas, aseve adidebs am xsnaridan Seqmnili cementis

qvis simtkices kumSvaze da SeWidebas WaburRilis kedlebTan da

samagr kolonasTan. am satamponaJo xsnaris Sedgeniloba aseTia:
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portlandcementi 46,8%, wyali_46,8%, polimer_fisi ФР-12 3,6% da

formalini 2,8%, mikrosferoebis Semcveloba damokidebulia SerCe-

uli satamponaJo xsnaris simkvriveze, misi gamoyeneba WaburRilze

satamponaJo samuSaoebis Casatareblad xels Seuwyobs samagri

kolonebis xarisxian dacementebas.

Tavi IV

specialuri danamatebis Sekvris Semneleblebis da

damaCqareblebis SerCeva, satamponaJo xsnarebis gamyarebis

procesis dasaregulireblad, efeqturi RonisZiebebis

SemuSaveba samagri kolonebis warmatebuli

dacementebisaTvis.

Cvens mier laboratoriul pirobebSi eqsperimentebis saxiT

Catarebuli gamokvlevebis safuZvelze SerCeuli iqna satamponaJo

xsnarebis Sekvrisa da gamyarebis drois Semneleblebi da damaCqa-

reblebi.

WaburRilebSi samagri milebis dacementebisas mxedvelobaSi

miiReba WaburRilebis siRrme, romlis sididis mixedviT SeirCeva sa-

tamponaJo xsnaris Sekvrisa da gamyarebis drois efeqturi Semnele-

blebi da damaCqareblebi. Rrma WaburRilebSi cementis gatumbvas

milgare sivrceSi didi dro sWirdeba, amitom saWiroa satamponaJo

xsnars daematos narevis Sekvris da gamyarebis drois Semnele-

bel_danamatebi, raTa ar daCqardes narevis Sekvris da gamyarebis

procesi manamde, sanam satamponaJo xsnari mTlianad ar gaitumbeba

milgare sivrceSi.

mcire siRrmis WaburRilebSi samagri kolonebis dacementebi-

sas cementis xsnarebs umateben SerCeuli narevis Sekvris da gamya-

rebis drois damaCqareblebs, radgan mcire siRrmis WaburRilebSi
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satamponaJo xsnari swrafad gaitumbeba milgare sivrceSi da drois

ekonomiis mizniT aucilebelia xsnari swrafad Seikvras da

gamyardes.

rogorc eqsperimentebis Sedegebidan Cans, yvelaze efeqtur

reagent_Semnelebels warmoadgens yurZnis warmoebis narCenebis

eqstraqti. misi Semnelebeli zemoqmedeba imiT aixsneba, rom is

cementis klinkeris produqtebTan SeTavsdeba mtkice marwuxisebr

kompleqsSi. yurZnis warmoebis narCenebis eqstraqti warmoadgens

bunebrivi kompleqsebis Semqmnel reagents, romelic urTierTqmedebs

xsnarSi Semaval aluminsa da kalciumTan, rogorc kompleqsebis

warmomqmnel centralur ionebTan da qmnis Sigakompleqsur mari-

lebs.

yurZnis warmoebis narCenebis eqstraqts SeuZlia SeuTavsdes

klinkeris hidrataciis sxva produqtebs da cementis marcvlebis

zedapirze Seqmnas afski, romelic uzrunvelyofs Semnelebel

moqmedebas. aseTi Sigakompleqsuri marilebis mdgradoba damokide-

bulia ciklebis sivrcul agebulebaze, maTSi cikluri SenaerTebis

wevrTa ricxvze, funqciuri jgufebis aqtiurobasa da raodenobaze,

romlebic SeTavsdeba centralur ionur ZalebTan kovalenturi,

ionuri da koordinaciuli kavSirebiT.

miRebuli Sedegebis analizis safuZvelze SeiZleba davask-

vnaT, rom yurZnis warmoebis narCenebis eqstraqti erT-erTi yvelaze

efeqturi danamatia satamponaJo xsnaris Sekvris sawyisis Sesaneleb-

lad. eqstraqtis safuZvelze damzadebuli satamponaJo xsnarebis

gamoyeneba konkretul geologiur_teqnikur pirobebSi efeqturi

saSualebaa WaburRilebis xarisxiani dacementebisaTvis.

cementis qvis gamyarebaze molodinis drois Sesamcireblad,

satamponaJo xsnarebSi SehyavT Sekvris specialuri damaCqareblebi,

raTa daCqardes cementis xsnaris Sekvrisa da gamyarebis procesebi.

rodesac satamponaJo xsnari gaidevneba samagri kolonidan milgare

sivrceSi da aiwevs saproeqto simaRlemde, aucilebelia swrafad
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daiwyos am satamponaJo xsnaris Sekvra da gamyareba. specialuri

damaCqareblebis damateba cementis xsnarSi warmoebs mcire siRrmis

WaburRilebis dacementebisas.

satamponaJo xsnarebis Sekvris dasaCqareblad iyeneben iseT

reagentebs, rogoricaa kaliumis karbonati , kalciumis, natri-

umis, aluminis qloridebi, kalcinirebuli soda , kaustiku-

ri soda natriumis silikati da sxva nivTierebebi. am nivTie-

rebebidan zogierTs Sekvris dasaCqareblad iyeneben rogorc daba-

li dadebiTi, ise uaryofiTi temperaturis dros.

Cvens mier SemuSavebuli satamponaJo xsnaris Sekvrisa da gam-

yarebis dasaCqareblad efeqturi danamat_damaCqareblis tipisa da

Semcvelobis SerCevisaTvis gamokvleul iqna kalciumis qloridis,

kalciumis nitrat_nitritis, trinitratfosfatis da mwvane TuTqis

eleqtrolitebi.

amrigad, laboratoriul pirobebSi eqsperimentebis saxiT

Catarebuli gamokvlevebidan Cans, rom yvelaze efeqtur danamat_da-

maCqarebels warmoadgens mwvane TuTqi, romlis damateba cementis

xsnarSi da miRebuli nareviT satamponaJo samuSaoebis Catareba, sag-

rZnoblad gaaumjobesebs WaburRilis dacementebis xarisxs konkre-

tul geologiur_teqnikur pirobebSi. Cvens mier SerCeuli satampo-

naJo xsnaris Sekvris Semnelebeli da damaCqarebeli danamatebis

gamoyeneba samagri milebis dacementebisas, rekomendebulia aRmosav-

leT saqarTvelos, kerZod, Tbilisispira navTobgazSemcvel farTo-

bebze gasaburR WaburRilebSi satamponaJo samuSaoebis Casatareb-

lad.

daskvnebi

1. mikrosferoebis damatebiT mcirdeba satamponaJo xsnaris

simkvrive da hidrostatikuri wneva, rac did rols Tama-

Sobs napralovan, mSTanTqmel fenebSi samagri kolonebis



15

dacementebisas cementis xsnaris STanTqmis Tavidan acile-

baSi, yovelive es ki xels uwyobs dacementebis ufro xari-

sxian warmarTvas;

2. WaburRilis kedlebis Semadgenel qanebTan da samagri

kolonebis zedapirebTan SerCeuli satamponaJo xsnaris

SeWidebis gaumjobesebis mizniT, Cvens mier Catarebuli

kvlevebis safuZvelze SeirCa specialuri komponentebi,

romelTa gamoyeneba amaRlebs cementis xsnaris filtratis

dasvelebis unarianobas da adgeziis sidides sakontaqto

zedapirebTan SexebaSi. aseve izrdeba am cementis xsnaridan

miRebuli cementis qvis simtkice kumSvaze;

3. Tbilisispira raionSi Rrma WaburRilebis gayvanis SemT-

xvevaSi, samagri milebis dacementebisaTvis SemuSavebuli

iqna satamponaJo xsnarebis iseTi Semadgenlobebi, romle-

bic Seicavs cementis xsnaris Sekvrisa da gamyarebis drois

Semnelebel danamatebs, kerZod, yurZnis warmoebis narCene-

bis eqstraqts, Catarebuli kvlevebis safuZvelze dadginda

SerCeuli Semneleblis koncentracia;

4. mcire siRrmis WaburRilebis gayvanisas, samagri milebis

dacementebis dros, satamponaJo xsnarebSi damatebuli iqna

xsnaris Sekvris da gamyarebis drois damaCqarebeli danama-

ti mwvane TuTqi, romelic amorCeulia sxva saxis

danamatebis Seswavlisas, rogorc maT Soris saukeTeso.

aseve dadgenili iqna mwvane TuTqis koncentracia cementis

xsnaris SemadgenlobaSi;

5. WaburRilebis dacementebaze SemuSavebuli satamponaJo

xsnarebis zemoqmedebis efeqturobis amaRlebis srulyofi-

lad warmodgenisaTvis, mizanSewonilad migvaCnia, cementis

xsnaris simkvrivis sididis SerCeva, romelic gviCvenebs

ramdenad mcirdeba satamponaJo xsnaris STanTqmis unari

napralovan qanebSi WaburRilebis dacementebisas. aseve
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aucilebelia SeRwevadobis  sididis gansazRvra, romelic

warmoaCens ramdenad izrdeba kolongare sivrcis hermetiu-

loba da umjobesdeba produqtiuli fenebis ganmxoloeba;

6. WaburRilebis siRrmeze damokidebulebiT dazustebul iqna

satamponaJo xsnaris Sekvrisa da gamyarebis drois regu-

lireba, specialurad SerCeuli Semneleblebisa an damaC-

qareblebis gamoyenebiT. dadginda, rom cementis xsnaris

Sekvris drois SemcirebisaTvis, yvelaze efeqtur Semne-

lebel danamats warmoadgens yurZnis warmoebis eqstraqti,

romlis Semcveloba Seadgens -s, xolo yvelaze

efeqtur damaCqarebel danamats warmoadgens mwvane TuTqi,

romlis Semcveloba narevSi Seadgens 2,5-3%-s.

7. SemuSavebuli satamponaJo xsnarebis gamoyeneba samagri ko-

lonebis dasacementeblad konkretul geologiur_teqnikur

pirobebSi saSualebas iZleva satamponaJo samuSaoebi war-

moebul iqnas maRal doneze da WaburRilebis dacementeba

Catardes xarisxianad;

8. WaburRilebis dacementebis procesSi kolongare sivrcis

hermetiulobis amaRlebis da produqtiuli horizontebis

saimedod ganmxoloebis mizniT naSromSi SemoTavazebuli

meTodebi da rekomendaciebi gamoyenebas hpovebs Tbilisis-

pira navTogazSemcvel farTobebze saZiebo-saeqspluatacio

WaburRilebis burRvisas.

aprobacia

sadisertacio naSromis ZiriTadi sakiTxebi moxsenebebis saxiT

gaSuqda saqarTvelos teqnikuri universitetis 78-e Ria saerTaSo-

riso samecniero konferenciaze (Tbilisi, 2010 w.) da Tematur

seminarebze.
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Abstract

Development of Georgia’s economy requires improvement of energetically
situation connected with increasing of oil and gas extraction depending from enlargement
of boreholes drilling volume. The successfully ending of boreholes construction depends
from quality cementation of casing pipe. The sub-quality fulfilling of this processes
causes fluids drill string-borehole annulus show, creation of micro fissures between
casing pipe and cement stone, in cracked and absorber layers arise serious problems
connected with hydrostatic pressure of cement grout. Solution of given questions is very
actual inquired the qualitative and efficient fulfilling of boreholes casing; this process
consist by different stages among which the main is casing’s cementation. To the solution
of these problems the dissertation work is dedicated where the results of modern
experimental investigations are given and technological methods are developed.

As object of investigation close to Tbilisi oil-and-gas bearing district is selected.
Solution of assigned task has been realized by study and analyses of literature sources,
also by foresee the problems aroused during the cementation of boreholes. Coming out
from these circumstances by drilling of boreholes in absorbing layers for qualitative
cementation of casing pipes the investigation works have been carried out for the
purposes to receive lightered grouting mortar, to improve the cohesion of these solutions
with walls of borehole and surface of casing pipes, to accelerate and retard time of cement
grout’s hardening. The data of above mentioned investigations are developed by method
of mathematical statistics, namely using the dispersion and regression analysis.

In the chapter I there are represented the methods of lightered grouting mortar
selection for cementation of boreholes in cracked and absorber layers. The critical
analysis of boreholes cementation technology is given and on the basis of this technology
the goals and tasks of investigations are formulated. For the solution of these tasks the
certain investigation works have been carried out for improvement of grouting mortar’s
quality.

In the second chapter the investigation methods and works fulfilling conditions
are characterized. In the methods there are shown necessary apparatus for experiments
and rules of their use. Also the concrete conditions of borehole’s cementation on the
territory of close to Tbilisi oil and gas bearing squares are considered, used technical
means and peculiarities of grouting works fulfilling are described.

In the third chapter the theoretical and experimental investigations are given for the
selection of microsphere grouting mortar composition and for improvement of cohesion
with contact surfaces to increase the degree of capsulation of annular space. On the basis
of investigations for the purpose to decrease the density of grouting mortar the glass
microspheres are selected which give possibility to receive the lover density grouting
mortars. For increasing of cohesion to grouting mortar was added 3.6 % of ФР-12
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polymer resin and 2.8 % of formalin. Addition of these components increases the
solutions watering capacity and adhesion strength. On the other hand durability of cement
stone on compression and cohesion strength with boreholes walls and casing pipe
increases. The composition of this grouting mortar is following:

- Portland cement – 46.8 %;
- Water – 46.8 %;
- Polymer resin ФР-12 – 3.6 %;
- Formalin – 2,8 %.

Use of this composition will promote to qualitative cementation of casing pipes.
In the fourth chapter the results of laboratory experiments are considered for the selection
of types of grouting mortar consolidation time’s decelerators and accelerators.

By cementation of borehole’s casing pipes there should be foresee the depth of
borehole according to which the effective decelerators and accelerators of grouting mortar
consolidation time should be selected. In the deep boreholes it is necessary long time to
pump over the cement solution into the annular space therefore it is required to add to
grouting mortar the time’s cure retarder in order to delay the consolidation process till the
grouting mortar was not pumped over into the annular space. In relatively small depth
boreholes by cementation of casing pipes to cement solutions should be added
accelerators of consolidation times because of in small depth boreholes the grouting
mortar is quickly pumped over into the annular space and for the time saving it is
necessary that solution should be consolidated quickly. According to carried out
experiments more effective reactant – decelerator is the extract of grape industry waste of
which forms on the surfaces of cement particles film protected the decelerator function.
The most effective accelerator-aggregate is green alkaline solution addition of which into
the cement solution accelerates consolidation time of grouting mixture.

Use of grouting mortar’s consolidation time decelerator – extract of grape industry
waste and time’s accelerator – green alkaline solution is recommended by us for fulfilling
of grouting works on the territory of Eastern Georgia, namely close to Tbilisi oil and gas
bearing areas.


