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I. Senoba-nagebobebis teqnikuri mdgomareobis monitoringis da 

diagnostikis arsebuli meTodebis, mowyobilobebisa da sistemebis 

mimoxilva da analizi 

 

I.1. Sesavali 

 

 dasmuli problemis gamoyofa da gadawyveta ganpirobebulia, pirvel 

rigSi, imiT, rom konstruqciebis mzidi ZlierdatvirTuli elementebis  

msxvilmasStabiani meqanikuri dazianebebi da rRvevebi, rogorc wesi iwveven 

maqsimalur zarals. ama Tu im avariuli situaciis realizaciidan miRebuli 

jamuri zarali mniSvnelovnadaa damokidebuli konstruciebis, mowyobilobebis, 

dacvis sistemebis da sxvaTa elementebis rRvevis an meqanikuri dazianebis 

xarisxze. magaliTad, aSS-s standartebis nacionaluri biuros monacemebis 

mixedviT aSS-s ekonomikaSi jamuri xarjebi, dakavSirebuli konstruqciebis 

gauTvaliswinebeli rRvevebisgan miyenebuli zaralis anazRaurebasTan, agreTve 

rRvevebis aRkveTisken mimarTul RonisZiebebTan, Seadgens aTeul da zogjer 

aseul mln dolars weliwadSi. 

 avariebisa da katastrofebis Sedegad konstruqciebis mzidi elementebis, 

saxeldobr msxvilmasStabianma rRvevam SeiZleba migviyvanos SesaZlo 

maqsimalur zaralTan. es rRvevebi uSualod kavSirSia, rogorc adamianuri 

faqtoris uzarmazari rolis gamovlinebasTan, ise Siga (materialuri) da gare 

(meqanikuri zemoqmedebebi) faqtorebis mniSvnelovan rolze. amas garda, 

avariebis da katastrofebis gaCenas da mimdinareobas, rogorc wesi, Tan axlavs 

arsebuli teqnologiuri defeqtebis gavrceleba da Zabvebis momatebuli 

koncentraciis zonebSi bzarebis warmoqmna. amitom Senoba-nagebobebis 

usafrTxoebis uzrunvelyofis problemebis gadawyveta mdgomareobs meqanikuri 

bzarebis kriteriumebis mixedviT Zlier dazianebul mdgomareobaSi 

konstruqciis mzidi elementebis usafrTxoebis da sicocxlisunarianobis 

uzrunvelyofis amocanebis gadawyvetaSi. Senoba-nagebobebis avariuli 

mdgomareobis warmoqmnisas materialuri da meqanikuri zemoqmedebis 

mniSvnelovani gamovlinebebis mizezebi mdgomareobs SemdegSi: 

 angariSis da kontrolis Tanamedrove meTodebis, Tanamedrove 

teqnologiebis arasakmarisi danergva, agreTve moZvelebuli normebis da 

standartebis gamoyeneba; 

 usafrTxoebis problemasTan Tanamedrove samecniero midgomebis  

arasakmarisi SemuSaveba da gamoyeneba; 
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 principulad axali udefeqto maRali simtkicis konstruqciebis da maRal 

sicocxlisunarianobis masalebis ararseboba. 

amgvarad, meqanikuri katastrofebis farglebSi Senoba-nagebobebis 

usafrTxoebis da sicocxlisunarianobis uzrunvelyofis da analizis 

mecnieruli safuZvlebis Seqmna sakmaod perspeqtiulia. 

Cveni kvleva upirveles yovlisa xasiaTdeba gamokvlevis Tavisi obieqtiT an 

sagniT, agreTve meTodebiT, romelTa safuZvelzec warmoebs mimarTulebis 

formulirebis farglebSi Sesaswavli movlenebis da procesebis analizi. 

kvlevis sagans warmoadgens meqanikur dazianebebTan da rRvevebTan 

dakavSirebuli avariebi, romelTa Sedegebis, usafrTxoebis TvalsazrisiT, aqvs 

principuli mniSvneloba (anu is avariebi, romlebic xasiaTdeba didi zaraliT). 

monitoringi da diagnostika saSualebas iZleva gavaanalizoT Semdegi avariuli 

situaciebi: rRvevebi, vardna, Camongreva, Sejaxeba, afeTqebebi, xanZrebi, 

radiaciulad saSiSi da momwamlavi nivTierebebis uwyveti da zalpisebri 

gamotyorcna. Cveni kvleva emyareba masalaTa gamZlobis tradiciul da axal 

ganviTarebad meTodebs, drekadobis Teorias, samSeneblo meqanikas, firfitebis 

da garsebis Teorias, simtkicis Teorias, konstruqciul masalaTmcodneobas, 

simtkicis fizikas, manqanebis dinamikas, mTliani da diskretuli sistemebis 

gamoTvliT meqanikas, siTxeebis da airebis meqanikas, saimedoobis Teoriaze 

rRvevis wrfiv da arawrfiv meqanikas, tribologias, sazom teqnikas da 

kompiuteruli kompleqsuri programebis gamoyenebas. 

monitoringis da diagnostikis meTodebi – esaa simtkicis Teoriuli 

mdgomareobis da principebis mecniereruli modelebis erToblioba, maT Soris 

bzarebis, didi plastikuri deformaciebis, eqstremaluri datvirTvebis, 

dinamikuri efeqtebis, fizikuri warmoSobis da koroziuli areebidan 

gamowveuli dazianebebis CaTvliT. amas garda, dazianebebis da rRvevebis 

Tavdapirvel da Semdgom stadiebs SeuZliaT gamoiwvion avariuli situaciebis 

ganmeorebiTi gamovlineba, iseTebi, rogoricaa radiaciuli da toqsikuri 

nivTierebebis gamotyorcna, afeTqebebi, xanZrebi da a. S. es gamovlinebebi 

mniSvnelovnad arTuleben katastrofuli rRvevebis Semdgomi stadiebis 

meqanikis analizs. amitom Cveni kvlevebi eyrdnoba simtkicesTan mosazRvre 

sagnebis Teoriul daskvnebs da eqsperimentul Sedegebs, iseTebs, rogoricaa 

afeTqebebis Teoria, airebis da siTxeebis meqanika da a.S. amgvarad, rRvevis 

meqanikis damakavSirebeli problemebi mniSvnelovan adgils ikaveben Cvens 

kvlevebSi. 

Cveni kvlevebis ZiriTad samecniero amocanebs warmoadgens: dazianebebis 

dagrovebis procesebis kvleva, konstruqciebis elementebis reaqcia gare da 
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Siga (maT Soris avariuli) zemoqmedebebze, zRvruli mdgomareobis Teoriis 

ganviTareba da konstruqciis elementebis kritikuliswina qmedebis procesi, 

romlebsac mivyavarT ama Tu im Sedegebamde, agreTve dazianebuli Senoba-

nagebobebis kritikuli, gardamavali, kritikulis wina da dasaSvebi 

mdgomareobebis Teoriebis Seqmna. 

meqanikuri katastrofebis farglebSi gamokvlevebis sxvadasxva mimarTulebis 

urTierTqmedebis sqematuri struqtura warmodgenilia nax. I.1-ze. 

    

 

 

 

 

 

 

 

nax. I.1 kritikuli, gardamavali, kritikulis wina da dasaSvebi mdgomareobebis 

sqematuri struqtura 

 

rRvevis  meqanika, rogorc fundamentaluri samecniero disciplina 

teqnikur diagnostikaSi, unda ganvixiloT samecniero safuZvlis saxiT, 

romelic gamoiyeneba momatebuli potenciuri saSiSroebis rTul Senoba-

nagebobebSi avariuli da katastrofuli situaciebis gaCenis wyaroebis da 

ganviTarebis scenarebis analizisaTvis. amasTan dakavSirebiT Cndeba didi 

moculobis kvlevebis Catarebis aucilebloba, romelic dakavSirebulia 

katastrofebis da avariebis gaCenis da ganviTarebis sxvadasxva stadiebze 

simtkicis, resursis da saimedoobis kriteriumebis mixedviT obieqtebis 

zRvruli mdgomareobis gaCenis pirobebis SeswavlasTan. avariebis da 

katastrofebis scenarebis saangariSo analizi unda ganxorcieldes 

etapobrivad tradiciuli sainJinro midgomebis uwyveti ganviTarebis 

gaTvaliswinebiT: 

  simtkiceze, sixisteze da mdgradobaze (masalebis winaaRmdegobis 

meTodebis gamoyenebiT); 

 simtkiceze da ciklur resursze, xangamZleobaze (mravali da mcire 

cikluri daRlilobis Teoriebis meTodebis gamoyenebiT); 

 simtkiceze da droebiT resursze, xanmedegobaze (denadobis da 

xangrZlivi simtkicis Teoriebis meTodebis gamoyenebiT); 
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 dinamikur simtkiceze da resursze (deformirebis da rRvevis dinamikis 

meTodebis gamoyenebiT); 

 bzarmedegobaze (rRvevis wrfivi da arawrfivi meqanikis meTodebis 

gamoyenebiT); 

 amasTan monitoringis da diagnostikis farglebSi gamoiyeneba: 

 zemoTxsenebuli Teoriebis da disciplinebis analizuri meTodebi; 

 ricxviTi meTodebi (sasrul elementTa sasruli sxvadasxvaobis meTodebi, 

variaciuli meTodebi); 

 eqsperimentaluri meTodebi (nimuSebis, modelebis da naturuli 

konstruqciebis meqanikuri cdebi); 

 kombinirebuli meTodebi (analizuris, ricxviTis da eqsperimentaluris 

erToblioba). 

maqsimaluri hipoTezuri avariebis aqtiuri SemuSaveba saSualebas iZleva 

moxdes monitoringis da diagnostikis farglebSi Senoba-nagebobebis Seswavlis 

Semdegi pirveli rigis amocanebis formulireba: 

_ sistemis elementebze momqmedi gare datvirTvebis sistemis dadgena 

rogorc normalur, ise avariul pirobebSi misi eqspluataciis realuri 

pirobebidan gamomdinare;  

_ Zlier datvirTuli mzidi elementebis daZabul-deformirebuli 

mdgomareobis Seswavla gare da Siga dinamiuri datvirTvebis gaTvaliswinebiT; 

_ Senoba-nagebobebis konstruqciebis elementebis, simtkicis, dazianebis da 

SesaZlo rRvevis masStabebis Sefaseba; 

_ aseTi dazianebebis da rRvevebis Sedegebis Sefaseba; 

_ katastrofuli da saSiSi dazianebebisagan gamowveuli SesaZlo zaralis 

Semcirebis an gamoricxvisaTvis rekomendaciebis da zomebis SemuSaveba. 

rac Seexeba ukanasknel punqts, katastrofuli dazianebebis aRkveTis 

moTxovnebi, zogadad, warmoadgens sayovelTaod miRebuls da rTuli Senoba-

nagebobebis fundamentaluri moTxovnebidan erTerTs _ msxvili avariebis 

aRkveTis moTxovnebi, romlebic miznad isaxaven adamianebis da garemomcveli 

aris gamijvnas teqnikuri zemoqmedebebisagan, romlebsac aqvT Znelad 

winaswarmetyvelebadi Sedegebi. 

Zlier mniSvnelovania sami Zireuli principis SemuSaveba, romelTa Semdgomi 

danergva praqtikaSi saSualebas mogvcems aRkveTos msxvilmasStabiani rRvevebi. 

es principebia xarisxis uzrunvelyofa, perioduli an uwyveti diagnostikis da 

operatiuli analizis uzrunvelyofa. uaresi SemTxvevis daSveba. 
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xarisxis uzrunvelyofis principi metyvelebs Senoba-nagebobebis 

elementebis saimedoobis maRali xarisxis miRwevis aucileblobaze masalebis 

arCevis, teqnologiuri damuSavebis, warmoebis xarisxis garantiis, 

eqspluataciis da sxvaTa xarjze. 

uaresi SemTxvevis daSvebis principi miuTiTebs SesaZlo avariuli situaciis 

Seswavlis aucileblobaze, hipoTezuri avariis ganxilvis CaTvliT, amasTan am 

principis Sesabamisad aucilebelia orientireba moxdes garemoebebis yvelaze 

araxelsayrel ganviTarebaze. 

perioduli an uwyveti diagnostikis da operatiuli analizis principi 

Seicavs Senoba-nagebobebis elementebis mdgomareobaSi gadaxrebis adreul 

aRmoCenasTan da SesaZlo Semdgomi eqspluataciis gadawyvetilebis miRebasTan 

dakavSirebul amocanebs. 

 

I.2. Senoba-nagebobebis degradaciis da 

remontis dagegmvis prognozirebis arsebuli meTodika 

 

 remontis prognozirebis meTodikis angariSis amocanebs warmoadgens: 

biujetis angariSi samoqalaqo nagebobebis Senaxvasa da remontebze uaxloes 

weliwadSi; biujetis saorientacio angariSi (prognozireba) da optimizacia 

Senaxvisa da maTi remontebisaTvis dasagegm periodSi, maT Soris arsebuli 

biujeturi SezRudvebis CaTvliT, romelic Seicavs nagebobis degradaciis 

prognozs gegmiuri periodis ganmavlobaSi; saremonto zemoqmedebebis 

ararseboba, saremonto zemoqmedebebis Sesruleba optimizirebuli garafikis 

mixedviT, remontebis Sesrulebis grafikis gansazRvra, specialuri 

gamokvlevebis Catareba da Sesabamisi saproeqto dokumentaciis gamoSveba. 

 angariSis obieqts warmoadgens satitulo siis sazRvrebSi nebismierad 

SerCeuli nageboba. arCeva formirdeba specialuri proceduris mixedviT da 

ewodeba “dagegmvis obieqti”. 

 dasagegm periods warmoadgens 199 wlamde drois arCeuli monakveTi, 

amasTan aTvlis dasawyisi iqneba remontis dRe, Tumca realuri sizustis 

CaTvliT, dakvirvebis dasagegmi periodis xangrZlivobis gansazRvra 

rekomendirebulia 10_15 wliT. 

 dasagegmi periodi Cveulebriv iyofa or etapad da maCveneblebis angariSi 

am etapebis mixedviT warmoebs sxvadasxva algoriTmiT. es dayofa 

dasabuTebulia oTxi, principulad gansxvavebuli saxeobis moqmedebebis 
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arsebobiT, samoqalaqo sainJinro nagebobebis Senaxvisa da remontebis mixedviT, 

romlebic Seicaven: 

 rutinul samuSaoebs: dasufTaveba, mcire sezonuri remonti; 

 daniSnuli saremonto zemoqmedebebi e.i. samuSaoebi, adre ar iyo 

dagegmili, magram romlebic aucilebelia Catardes Semdegi inspeqciis 

Catarebis momentamde; 

 dagegmili saremonto zemoqmedebebi, romelTa aucilebloba adreve iqna 

gamovlenili da gaTvaliswinebuli mocemul periodSi SesrulebisaTvis; 

 prognozirebuli saremonto zemoqmedebebi, romlebic saWiroa Senobebis 

saWiro doneze SenarCunebisaTvis, maTi bunebrivi degradaciis 

gaTvaliswinebiT mTeli dagegmili periodis ganmavlobaSi. 

mocemuli klasifikaciidan Cans, rom dasagegmi periodis pirvel 

weliwadze an Semdegi inspeqciis Catarebis momentamde ���� finansuri 

moTxovnileba, gansazRvruli I, II, III saxeobebis zemoqmedebebiT, romelic 

gamoangariSebuli unda iyos maRali sizustiT. finansuri moTxovnileba meore 

wlidan periodze ( 2F ), gansazRvruli I da IV saxeobis zemoqmedebebiT, SeiZleba 

mxolod vivaraudoT e.i. unda gamoiTvalos miaxloebiT, ramdenad ZalaSia 

samoqalaqo nagebobebis konstruqciebis, standartuli elementebis cveTis, 

transportis moZraobis pirobebis, remontisaTvis gamoyenebuli masalebis 

sxvadasxvaoba, agreTve gauTvaliswinebeli situaciebis gaCena. amitom 

xangrZlivi gegmuri periodis ganmavlobaSi III saxeobis zemoqmedebis zustad 

gamoangariSeba SeuZlebelia. 

 amgvarad mTeli gegmuri periodis biujeti ganisazRvreba rogorc 

21 FFF                                    (I.1) 

 angariSis SedegebSi warmoebs obieqtis degradaciis prognozireba mTel 

gegmiur periodze. 

 saremonto zemoqmedebebis dagegmva mTel gegmiur periodze, dawyebuli 

meore wlidan, gamoiTvleba degradaciuli modulis mixedviT, gamomdinare 

mdgomareobis faqtiuri kategoriis inspeqciuri formis da elementebis daSvebis 

kategoriis miTiTebidan, agreTve mdgomareobis zRvrulad dasaSvebi kategoriis 

daniSnulebidan. biujetis saorientacio angariSi gegmiuri periodis yovel 

(dawyebuli meore wlidan) weliwadze, romelSic gaTvaliswinebulia: 

dasufTaveba, sezonuri remonti da Senaxva iangariSeba nagebobis farTobis 

mixedviT axali samSeneblo nagebobebis eqspluataciaSi CaSvebis 
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gaTvaliswinebiT, agreTve Tanmxlebi xarjebis avariuli momsaxureobis 

Semcvelobaze da transportze. 

 SemdgomSi ganixileba xarjebi specialur gamokvlevebze da saproeqto 

samuSaoebze, romelic aucilebelia saremonto zemoqmedebebis SesrulebisaTvis 

mosamzadeblad da saorientacio xarjebi daniSnuli saremonto zemoqmedebebis 

Sesrulebaze. 

 biujetis angariSi Semdeg weliwadze iTvaliswinebs: dasufTavebas, 

Senaxvas, sezonur remontebs, Tanmxleb xarjebs transportis da avariuli 

momsaxureobis Senaxvaze (zemoT aRniSnulis analogiurad), agreTve xarjebs 

inspeqciis samsaxuris mier daniSnuli saremonto zemoqmedebebis Sesrulebaze 

da xarjebs winaswar dagegmil specialur gamokvlevebze da saproeqto 

samuSaoebze, romlebic aucilebelia saremonto samuSaoebis Sesrulebis 

mosamzadeblad, rac ganisazRvreba rogorc procenti saremonto zemoqmedebebis 

saorientacio Rirebulebidan. 

 damatebiT CaiTvleba xarjebi winaswar daniSnul da dagegmil saremonto 

zemoqmedebebis Sesrulebaze, romlebic gaTvaliswinebulia saremonto 

dokumentaciis monacemebis safuZvelze. 

 biujetis angariSis da saremonto zemoqmedebebis dagegmvis Sedegebi 

arCeuli strategiisaTvis warmodgenilia, rogorc mTlianobaSi obieqtis 

dasagegmad ise masSi Semavali yoveli nagebobisaTvis. saZiebo monacemebis 

gamoyenebiT yoveli konkretuli nagebobis Sedegebis analizisas SeiZleba 

davazustoT strategia da vawarmooT axali angariSi saremonto daniSnulebis 

koreqtirebuli cxrilebis bazaze. es gaxsnis iteraciuli dagegmvis damatebiT 

SesaZleblobas. 

 

standartuli elementebis degradaciis 

aRwera saremonto zemoqmedebebis ararsebobisas 

 

 finansuri moTxovnilebis ZiriTadi angariSi gegmiur periodze, 

dawyebuli meore wlidan warmoadgens nagebobis teqnikuri mdgomareobis 

degradaciis moduls. 

 samoqalaqo sainJinro nagebobebis da kerZod maTi elementebis 

funqcionaluri Tvisebebis darRvevis xangrZlivi Seswavlis safuZvelze 

dadgenilia, rom ganxiluli SemTxvevisaTvis cveTis nebismieri raodenobrivi 

maxasiaTeblis cvlileba SeiZleba iyos aRwerili drois monakveTis mixedviT 

gansazRvruli funqciiT  T;O . 
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  10  TteI                                  (I.2) 

sadac: I  _ normatiuli fardobiTi cveTa; 

       t  _ drois mimdinare momenti, weli; 

       T  _ muSaobis normatiuli vada, weli; 

       0T  _ defeqtebis gareSe eqspluataciis periodi, weli; 

         _ zRvruli pirobidan gamoangariSebuli normirebis koeficienti 

1 TI


                               (I.3) 

anu yoveli standartuli elementisaTvis: 

 0

6930
TT

.
                               (I.4) 

 sinamdvileSi sxvadasxva elementebis zRvrul mdgomareobas Seesabameba 

fardobiTi cveTis sxvadasxva absoluturi mniSvnelobebi (Cveulebriv 70÷100%-

is diapazonSi), romlebic dainiSnebian konstruqciuli nagebobebidan. SeiZleba 

CaiTvalos, rom ”muSaobis normatiul vadas” Seesabameba “zRvruli 

mdgomareoba”, gagebuli rogorc 100% normatiuli cveTa ( 1I ). 

 teqnikuri mdgomareobis degradaciis mTeli diapazoni daxasiaTebuli 

normatiuli cveTis ( I ) cvlilebiT, iyofa 5 kategoriad: sami ZiriTadi da ori 

Sualeduri, cxrili I.1.-is Sesabamisad. 

 

cxrili I.1. elementebis mdgomareobis kategoriis 

ganzogadebuli maxasiaTeblebi 

 

kategoria maxasiaTeblebi 

maqsimaluri 

cveTa 

0I , % 

1 2 3 

1 normaluri funqcionireba, damakmayofilebeli gare 

saxe 

20 

1.5 Sualeduri 1 40 

2 normaluri funqcionirebis darRveva, gansazRvrul 

datvirTvebis an/da moZraobebis SeuZlebloba, 

aradamakmayofilebeli gare saxe, Semdgomi 

eqspluatacia negatiurad moqmedebs mzid 

elementebze 

60 (dasaSvebi) 
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1 2 3 

2.5 Sualeduri 2 80 

3 calkeuli elementebis mtyuneba, saWiroa 

datvirTvebis  da/an moZraobis SezRudva, cudi 

gare saxe 

100 (zRvruli) 

 

 yvela elementis faqtiuri mdgomareobis identifikacia warmoebs masze ama 

Tu im “mdgomareobis kategoriis” mikuTvnebis gziT. Semdgomi angariSisaTvis 

miiReba, rom elementis faqtiuri cveTa tolia 

    150  iIiI.I PP                                 (I.5) 

sadac: i  _ mdgomareobis kategoriis nomeri; 

        iIP  _ i -uri kategoriis maqsimaluri cveTa. 

 magaliTad, Tu elements miekuTvneba mdgomareobis “2” kategoria, misi 

faqtiuri cveTa gaigeba rogorc 50%, Tu mdgomareobis “2.5” kategoria _ 70%. 

 elementis mdgomareobis Semdgom prognozirebas awarmoeben raodenobrivi 

cveTis maCveneblebSi. amgvarad, cneba “mdgomareobis kategoria” saWiroa 

mxolod elementis cveTis donis identifikaciisaTvis da am mizniT isazRvreba 

degradaciis prognozis sizuste. 

 iTvleba, rom rac ufro maRalia mdgomareobis kategoriis ricxvi, miT 

ufro SesaZlebelia elementis degradaciis ufro zusti prognozirebis miRweva. 

aq amocana mdgomareobs, imaSi, rom kategoriis detaluri dayofa moiTxovs 

nagebobis ufro Sromatevad da xangrZliv gamokvlevas. samoqalaqo inJineruli 

nagebobebis eqspluataciis muSaobis realuri SesaZleblobebis, agreTve 

dagrovili gamocdilebis gaTvaliswinebiT dadgenilia, rom 3-5 kategoriiani 

dayofa iZleva damakmayofilebeli sizustis uzrunvelyofis saSualebas. 

 i -uri mdgomareobis sazRvrebSi elementis muSaobis dro ganisazRvreba 

formuliT: 

        


IIIIInT PnPP 
111

1
              (I.6) 

Tu _sas   11  ii  

     01
1

1
TIIn

TP
P

I                     (I.7) 

 fardobiTi (procentuli) cveTis mixedviT mdgomareobis kategoriis 

Sefasebisas narCeni resursis mniSvnelobis gamoTvla mosaxerxebelia nebismieri 

mimdinare cveTis sididisaTvis  tI : 
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 1
10




tIIn
TT

R 
                          (I.8) 

Tu 00 T , maSin 

 11



ItIn

TR                                (I.9) 

maSin, radganac am SemTxvevaSi 
T

693.0  

narCeni maragis fardobiTi sidide Seadgens 

 144311 1  IIn.
T

RR                          (I.10) 

 

 (I.8)_(I.10) formulebi saSualebas gvaZleven gamoviTvaloT elementis 

narCeni maragi muSaobis mTel periodSi remontebis ararsebobis pirobisas. 

 amasTan unda gaviTvaliswinoT, rom es maCveneblebi emyareba “normatiuli 

angariSis” cnebas, xolo ukanaskneli, gansazRvris mixedviT, gamoiyeneba 

mxolod normaluri eqspluataciis pirobebSi, e.i. rodesac nagebobebis yvela 

elementi inarCunebs muSaunarianobas. 

 

I.3. deformaciebis da bzarebis monitoringis arsebuli 

mowyobilobebi da sistemebi 

 

 betonis da rkinabetonis konstruqciebis xangamZleoba pirdapiraa 

damokidebuli Zalovan zemoqmedebebze da garemos gavlenaze. eqspluataciis 

dros rkinabetonis Zaluri winaRobis ganmasxvavebel gansakuTrebulobas 

warmoadgens misi anizotropia da Seuqcevadoba, agreTve arawrfivi araTanabari 

deformaciulobis reJim-memkvidreobiTi specifikacia. realur droSi damdgari 

dominanturi mdgeneli mimarTulia qalaqis infrastruqturis nagebobebis 

renovaciis da rekonstruqciis moculobebis zrdisaken. maT ricxvSi Sedis: 

transportis da fexiTmosiaruleTa miwiszeda da miwisqveda Cawyobis kvanZebi; 

sanapiro arxebis sayrdenebis kedlebi, nagebobebi reliefis stabilurobis 

SenarCunebisaTvis; sainJinro nagebobebis mravalricxovani speqtri. cxadia, rom 

samoqalaqo aglomeraciis stabiluri da avariis gareSe ganviTareba 

SeuZlebelia qalaqis arsebuli da axlad aSenebuli sainJinro 

infrastruqturis monitoringis sistemis Calagebis gareSe. monitoringis 

sistemis erT-erTi mdgeneli SeiZleba iyos nagebobisa da konstruqciis 

deformaciebis da bzarebis analizi. 

 deformaciis Tanamedrove monitoringi SeiZleba Catardes optikur-

boWkovani sistemis gamoyenebiT. am sistemis muSaobis  principi mdgomareobs 
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SemdegSi: sinaTlis sxivi aRwevs optikur boWkoSi, romelsac aqvs mkveTri 

gadaRunva. sinaTlis sxivis nawili ikargeba, gadis ra boWkos kedelSi, im dros 

roca misi meore nawili airekleba ukanve sinaTlis wyaros mxares. es gadaRunva 

miiReba sami boWkos specialuri xerxiT gadaxlarTviT ise, rom warmoiqmnas 

kabeli. kabelis axlos gadaRunva e.w. “mikroRunvis mxare”, iWimeba, radgan 

boWkoebi daZabulia didi raodenobis sinaTlis arekvlis Sedegad. 

 drois nebismier momentSi SeiZleba ganisazRvros gadamwodis gadaxra 

Tavdapirveli mdgomareobidan gamosxivebuli da areklili sinaTlis konis 

intensiurobis sxvaobis mixedviT. 

 konstruqciul elementebSi gadanacvlebebis gamzomi gadamwodis sizuste 

Seadgens ±0.02mm-s 2÷5sm-mde sigrZis gadamwodebisaTvis. 6-8 Tvis amowurvis 

Semdeg sistemis sizuste mcirdeba ±0.1mm-mde, aTvlili Tavdapirveli 

mniSvnelobidan. optikur-boWkovani gadamwodis cdomileba deformaciis 

gazomvisas Seadgens 3%. sistemis konstruqcia saSualebas iZleva 

davareguliroT gamosakvlevi deformaciis mgrZnobiaroba da garemo. ganxiluli 

sistema iZleva saSualebas davakvirdeT rogorc erTeul bzarebs, ise rigi 

bzarebis qcevas gamosakvlevi zonis sazRvrebSi. bzarebis adgilmdebareobis 

gansazRvra xdeba or safexurad: jer Suqis milevis meTodis mixedviT sensori 

adgens gadamwodis sigrZis srul cvlilebas erTi bolodan meoremde da 

muSaobs, rogorc gamafrTxilebeli sistema, ityobineba, rom raRac mouvida 

gamosakvlev elements. am dros dgindeba faqti, rom adgili hqonda raRac 

gadaadgilebas, gadamwodi droebiT xdeba optikuri amrekli, romelic 

warmoadgens sensoris SigniT deformaciis gadanawilebis dasadgen 

mowyobilobas, rac iZleva sensoris SigniT Sualedur kvanZur wertilebSi 

maqsimaluri deformaciuli aris gansazRvris SesaZleblobas, riTac sensori 

mimagrebulia konstruqciaze. 

 amosavali monacemebi miiReba rogorc uSualod sainJinro nagebobaze, ise 

moSorebuli wertilebisaTvis. 

 bzarebis da deformaciebis monitoringi agreTve SeiZleba iyos 

Catarebuli inspeqciis specialistebis rekomendaciebis mixedviT arCeuli 

xelsawyoebis gamoyenebiT, romlebic asruleben nagebobis gamokvlevas an 

gamocdilebidan gamomdinare. 

 am miznisaTvis ufro Sesaferis xelsawyoebs Soris SeiZleba iyos 

gamoyenebuli meqanikuri gadamwodebi. maTSi berketuli da gorgolaWiani 

kavSiri adidebs bzarebis gaxsnis mniSvnelobas. gadanacvlebebis mniSvnelobebis 

zrda izomeba mgrZnobiare diskuri gadamwodebiT, optikuri doneebiT an sxva 

zusti gamzomi xelsawyoebiT. meqanikuri gadamwodebi SeiZleba mimagrebuli iyos 
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gamosakvlev zedapirze an iyos dasaSleli da gadanacvlebebis gazomvas 

awarmoebdes sayrdenebs Soris, romlebic mtkicedaa dafiqsirebuli betonis 

zedpirze. mezobel ganzomilebebs Soris deformacia SeiZleba gamoTvlili 

iyos rogorc gadamwodebis maCveneblebs Soris sxvaoba an invarul lartyaze 

gadaTvliT. 

 gadamwodebis sigrZe irxeva 112÷2000m-mde. gadawyvetis unari izrdeba 

gadamwodis sigrZesTan erTad. es gadamwodebi iZlevian gazomvis maRal 

sizustes, magram maTi dayenebisaTvis aucilebelia misadgomoba gasazom 

wertilebTan da gazomvis Sedegebi unda damuSavdes yoveli mowyobilobisaTvis 

individualurad. 

 winaRobis eleqtronuli gadamwodebi warmoadgenen mavTulis bades an 

amoWimul spilenZ-nikelis folgas, romelic mimagrebulia Txel plastikur 

furcelze, romelic Tavis mxriv miekvreba gamosakvlev zedapirs. deformaciis 

gansazRvra xdeba gadamwodis gaWimviT an kumSviT gamowveuli eleqtronuli 

winaRobebis cvlilebis gazomvis gziT. garemo pirobebTan maRali 

mgrZnobiarobis Sedegad es gadamwodebi ar gamodgebian mudmivi 

monitoringisaTvis. datvirTvis vibraciuli mdgenelis gansazRvrisaTvis 

iyeneben vibrogadamwods, am tipis gadamwodebi warmoadgenen mavTuls, gaWimuls 

or wertils Soris. betonis deformaciebs mivyavarT mavTulis gaWimvis 

cvlilebasTan, romelic airekleba rezonansuli sixSiris rxevebze. mavTuli 

aRigzneba misi sigrZis SuaSi ganTavsebuli eleqtromagnitiT. eleqtromagniti 

aseve SeiZleba iyos gamoyenebuli vibraciis aRmosaCenad da sixSirul gasazom 

xelsawyoebze gadasacemad. mocemuli tipis xelsawyoebisaTvis gadamwodis 

sigrZeebi meryeoben 12÷200mm-is diapazonSi. arsebul konstruqciebSi 

gadamwodebi unda iyos mWidrod mimagrebuli zedapirze. gadamwodis aRwerili 

tipi gankuTvnilia garkveul manZilze myofi elementebis monitoringisaTvis. 

gadamwodebi SeiZleba miemagros xiduri frTis napirebze an sxva sainJinro 

nagebobebze pirapirebis gadaadgilebis monitoringisaTvis. 

 betonis da rkinabetonis tenianoba ar SeiZleba iyos gansazRvruli 

mxolod sakontaqto sinjis mqone instrumentis gamoyenebiT. 

 arsebobs nagebobebis konstruqciebSi tenianobis gazomvis sami meTodi, 

romlebic iZleva ukeTes Sedegebs: 

 qimiuri _ eyrdnoba im Tvisebebs, rom gansazRvruli qimiuri nivTiereba 

STanTqavs tens gaburRul RiobSi arsebuli haeridan, tenis  Semcveloba 

gamoiTvleba skalis feris cvlilebiT; 
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 tevaduri _ efuZneba eleqtrul tevadobis cvlilebis gazomvebs, 

romlebic gamowveulia RiobSi arsebuli haeris tenSemcvelobiT; 

 namis wertili _ eyrdnoba wriul gacivebul sarkeze damuqebebis gaCenis 

princips eleqtro regulirebadi sinaTlis sxivis gamoyenebiT. 

 yvela aRwerili meTodi saWiroebs winaswar momzadebas, rac mdgomareobs 

xvrelis gaburRvaSi, romlebic SeiZleba daxuruli iyos zedapiridan, raTa 

gavaioloT Semdgomi gazomvebis Catareba. 

 temperaturis mudmivi monitoringi momsaxureobisas gvexmareba 

konstruqciis qcevis analizSi. wlis ganmavlobaSi temperaturuli 

cvlilebebiT gamowveuli efeqtebi SeiZleba 10-jer da metadac aWarbebdes, 

realuri datvirTvebiT gamowveul Zabvebs. amitom temperatura da deformacia 

unda gaizomos erTdroulad. 

 arsebobs temperaturis gasazomi xelsawyoebis ori ZiriTadi tipi: 

 Termowyvili. TermowyvilebSi ori masalaa gamoyenebuli, sxvadasxva 

temperaturuli maxasiaTeblebiT, romlebic erTi boloTi mierTebulia 

temperaturis maregistrirebel gasazom xelsawyosTan. ori gansxvavebuli 

masalis SeerTebis wertils ewodeba “gasazomi darCilva”, xolo gasazom 

xelsawyosTan mierTebul boloebs _ reperuli wertilebi. temperaturis 

cvlilebiT gasazomi darCilvis eleqtrowyvilis eleqtruli signali 

Seicvleba. signalis es cvlileba registrirebuli iqneba reperuli wertiliT. 

Tu reperul wertilTan SenarCunebulia mudmivi temperatura, gasazomi 

darCilvis temperatura SeiZleba ganisazRvros tarirebuli cxrilebiT. 

Termowyvilis daxmarebiT temperaturis gazomvis diapazoni irxeva 25020000C. 

Termowyvilis nakls warmoadgens SedarebiT susti gamafrTxilebeli signali. 

 Termorezistori. eleqtrogamtarSi denis gatarebis winaRoba 

dakavSirebulia maT temperaturasTan. Tu am Tanafardobis winaswarmetyveleba 

SesaZlebelia da igi stabiluria, maSin SeiZleba vawarmooT temperaturuli 

gazomvebi. am xelsawyoebs aqvT gamosasvleli personalur kompiuterTan 

misaerTeblad. 

 akustikuri emisiis xelsawyoebi SeiZleba gamoviyenoT betonis an 

foladis samoqalaqo nagebobebisaTvis bzarwarmoqmnis monitoringis mizniT. 

winaswardaZabul betonis konstruqciaSi SeiZleba davafiqsiroT armaturis 

konebis rRveva. 

 lazeruli monitoringisas gamoiyeneba dopleruli teqnologia 

nagebobaze an konstruqciul elementze or zRvrul mdgomareobas Soris 

gazomvebis fardobiTi siCqareebisaTvis. gasazomi bloki SeiZleba iyos, 
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magaliTad, xiduri svetebi. es meTodi xelmisawvdomia deformaciis gasazomad 

sagzao moZraobisas an regulirebuli datvirTvebisas. 

 Zalovani zemoqmedebebis gansazRvrisaTvis iyeneben aqselerometrebs. isini 

anxorcieleben konstruqciis elementebis reaqciis monitorings aramdgrad 

datvirTvaze, rogoricaa normaluri an araordinaluri sagzao moZraoba. 

aqselerometri SeiZleba mierTebuli iyos mudmivi monitoringis nebismier 

sistemasTan. 

 foladis armaturaSi narCeni Zabvebis analizi, nagebobaze dartymiTi 

zemoqmedebebi, wyalsadenis sistemis muSaunarianoba agreTve warmoadgens Zlier 

mniSvnelovan sakiTxs. 

 nagebobis transportirebad konstruqciaze dartymiTi zemoqmedebis 

gamzomi sistemebi iyeneben samRerZul aqselerometrs, romelic dakavSirebulia 

gasazom blokTan da damagrebulia xidze. sistemis gamafrTxilebeli signali 

SeiZleba miviRoT da gavakontroloT nagebobidan. eleqtro an radio 

dabrkolebebiT gamowveuli cru signali SesaZlebelia dawunebul iqnas. 

 wyalsadenebis sistemis muSaunarianobis monitoringisaTvis unda 

gamoviyenoT atmosferuli tenianobis/temperaturis mzomi kombinirebuli 

gadamwodi, dayenebuli Senobis iseT zonaSi, romelSic aris hidroizolaciis 

normaluri mdgomareoba da wyalsadinari sistemis gazrdili tenianoba ar 

iqneba SenarCunebuli xangrZlivi drois ganmavlibaSi. 

 nagebobis satransporto mdgomareobis monitoringis safuZvels SeiZleba 

warmoadgendes videokameris_modemis kompleqsi, romelic saSualebas iZleva 

realuri drois reJimSi dafiqsirdes da ganusazRvrel manZilze gadaeces 115 

kb-mde siCqariT Sav-TeTri an feradi varianti. rogorc wesi, modemma SeiZleba 

erTdroulad imuSaos 4-8 videokameriT, rac savsebiT sakmarisia saSualo 

klasis erT nagebobaze dakvirvebisaTvis. 

 samoqalaqo nagebobebis distanciurad dawvrilebiTi daTvalierebis 

mcdelobebi rogorc wesi moiTxovs gadasaadgilebel kamerebs an maT did 

raodenobas. aseTi xelsawyoebis gamoyenebas mivyavarT sistemis mravaljerad 

gaiafebasTan da misi gamoyeneba rekomendirebulia mxolod gansakuTrebul 

SemTxvevebSi. 

 samoqalaqo nagebobebis mudmivi monitoringisas informacia SeiZleba 

miviRoT sami gziT: 

 dispeCerul centrTan mudmivi gadacemis gziT specialuri kabelis an 

gamoyofili satelefono xazis, agreTve qalaqis an mobiluri qselis 

saSualebiT, specialuri modemebis gamoyenebiT; 
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 damontaJebuli gadamwodebidan Cvenebebis araavtomatur reJimSi 

perioduli moxsniT, kompiuteris komutirebul gasazom qselTan 

winaswari mierTebis gziT; 

 specialuri dagrovebiTi mowyobilobebidan informaciis perioduli 

moxsniT. xidur nagebobebze damagrebuli gasazomi qselis gadamwodebidan 

periodulad, avtomatur reJimSi, informaciis miRebis ganxorcielebiT, 

monacemebis sakuTar mexsierebaSi dagrovebiT. 

 ganxiluli  sistemis instrumentuli aRWurvis mixedviT monitoringis da 

winadadebebis praqtikaSi gamoyeneba saSualebas iZleva viwinaswarmetyveloT 

sainJinro konstruqciis mzidunarianobis Sesustebis procesi da davdoT maTi 

gaZlierebis adekvaturi sainJinro da konstruqciuli winadadebebi. 

 optimaluri gadawyvetebi unda mivusadagoT yoveli calkeuli 

SemTxvevisaTvis monitoringis konkretul amocanas, gasazomi xelsawyoebis 

gansakuTrebulobebis CaTvliT. 

 mudmivi monitoringis erT-erT problemas warmoadgens miRebuli 

informaciis mniSvnelovani moculoba, romelic yovelTvis araa SesaZlebeli 

Tavisdroulad damuSavdes. amitom gansakuTrebuli yuradReba unda mieqces 

eqsperimentis dagegmvas, amocanebis swor dayenebas monacemebis kompiuteruli 

damuSavebis yvela gamoyenebuli meTodebis aucilebeli SekvriT.   

 

I.4. Senobebis da samSeneblo konstruqciebis 

monitoringis saxeebi 

 

samSeneblo konstruqciis usafrTxoebas uzrunvelyofs misi simtkice da 

saimedooba, aseve am maCveneblebis SesaZlo Semcirebis prognozirebis 

SesaZlebloba, xangrZlivi eqspluataciis dros. Tavis mxriv, samSeneblo 

konstruqciebis simtkice da saimedooba, rogorc erTi mTliani iqmneba im 

elementebis simtkiciTa da saimedoobiT, romlebisganac Sedgeba mocemuli 

konstruqcia.  

bolo ukanaskneli aTwleulis ganmavlobaSi, swrafad ganviTarebadma 

samSeneblo konstruqciebis industriam win gauswro normatiul da 

reglamentul meqanizmebs, mowodebuls daregulirdes warmoebis 

standartizaciis sakiTxebi, eqspluatacia da usafrTxoeba. Senobis nebismieri 

komponenti, saWiroebs operatiul monitorings misi mdgomareobis Sesaxeb. 

ZiriTadad es aris dinamikurad daZabuli mdgomareobis kontroli, romelic 
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iTvaliswinebs moculobiTi da droebiTi meqanikuri Zabvebis ganlagebas da 

sidides. 

magram yvela diagnostikis da kontrolis sakiTxebTan erTad, Senoba-

nagabobebis sxvadasxva konstruqciebs gaaCniaT mTeli rigi niSnebi, romlebic 

arsebiTad ganasxvaveben maT erTmaneTisagan rig komponentebSi. magaliTisTvis 

ganvixiloT fasadi.  

upirveles yovlisa fasadi aris gare montaJis elementi. meore yvela 

fasadisaTvis damaxasiaTabeli, ganmasxvavebeli, rogorc wesi aris didi 

sibrtyuli zomebi, risi saSualebiTac maT gaaCniaT didi farTobi an didi 

vertikaluri ganzomileba. fasadis Tviseba iyos Senobis gare kontruqcia da 

qondes mniSvnelovani geometriuli zomebi or ganzomilebaSi, warmoadgens 

ZiriTad maxasiaTebels, romelic gansazRvvravs monitoringisa da misi 

mTlianobis, rogorc samSeneblo konstruqciis elementis, kontrolis 

specifikas. sxva niSnebi rogoricaa: teqnologiuri da teqnikuri 

gadawyvetilebebis mravalferovneba, warmoadgenen parametrebs, ganmsazRvrels 

fasadis adgils, fasaduri kontruqciebis rigSi. amitomac isini 

iTvaliswinebian, angariSSi fasadis monitoringis organizebisas, rodesac 

kontrolis sabazo sistema Seqmnilia da saWiroa misi adaptireba konkretuli 

parametrebisaTvis.   

ueWvelia, rom dReisaTvis saWiroa miRebul iqnas zomebi svadasxva 

konstruqciis elementebis usabrTxoebis normebis  dasadgenad proeqtirebisas, 

montaJisa da eqspluatacisas. magram ukve funqcierebadi konstruqciebisTvis 

yvelaze aqtualuri problema aris maTi mdgomareobis monitoringi. monitoringi 

konkretul SemTxvevaze damokidebulobiT, SeiZleba iyos, 

diskretuli_dagegmili kontrolis formatSi (erTjeradi gamokvleva garkveuli 

drois periodSi) anu kontroli drois resursiT, an “perperuli” gziT. rac 

iTvaliswinebs fasadis konstruqciis mudmiv kontrols, mricxvelebis 

saSualebiT. fasadis monitoringis organizebisaTvis, rogorc diskretuli aseve 

perperuli meTodiT, mSeneblobaSi moizidebian axali Taobis meTodebi. 

davubrundeT isev fasadebs. fasadi, rogorc wesi Senobis nawilia, 

romelsac gaaCnia mniSvnelovani simaRle da radganac is Senobis gare nawilia, 

problema erTjeradi gamokvlevis, diskretuli monitoringisaTvis, aris 

simaRlis specialistebis mowvevis aucilebloba. amasTan mniSvnelovania im 

garemoebis gaTvaliswineba, rom fasaduri konstruqciis analizi _ aramxolod 

“maRla mcocavisTvis” samuSaoebis Catarebis maRal riskTan aris 

dakavSirebuli, erTmniSvnelovnad isazRvreba, rogorc ostatoba, aseve saqme, 

romelic iTxovs inJiner-mSeneblis maRal kvalifikacias. specifikur pirobebSi 
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yofnisas, did  simaRleze specialisti SezRudulia, gamokvlebis organizebis 

variantebis SerCevaSi. mas am SemTxvevaSi SeuZlia gamoiyenos mxolod sami 

diagnostikis meTodi: vizualuri meTodi, aramrRvevi kontrolisaTvis 

portatuli aparaturis gamoyeneba da masalis nimuSis, an konstruqciis 

lokaluri elementis amoWra, Semdgomi laboratoriuli kvlevisTvis. 

radganac fasadis destruqciuli cvlilebebis mizezebi da saxeebi, 

romlebsac potenciurad SeuZliaT migviyvanon avariul mdgomareobamde, 

winaswar cnobilni ar arian, xolo fasaduri konstruqciis mravalferovnebis 

gamo naklebad prognozirebadi. amasTan saWiroa, operatiulad damuSaveba 

mimdinare informaciis da is rac ukve zemoT iTqva, specialist mkvlevars unda 

gaaCndes simaRlis specislistis maRali kvalifikacia da iyos inJiner-

mSenebeli didi samecniero da teqnikuri gamocdilebiT. 

swored aseT sakiTxebSi gamoiyeneba sawarmoo alpinizmi _ samuSao zonaSi 

Semsruleblis moxvedris meTodi simaRleze alpinisturi teqnikisa da 

mowyobilobebiT konkretuli amocanis Sesasruleblad, fasadis gamokvlevisas. 

sawarmoo alpinizmi iseTi unikaluri da axalia, rom samuSaoebisa da 

profesiebis reestrSi mxolod 2001 wels gamoCnda. 

amrigad diskretuli monitoringi mTlianad da kvalificiurad SeiZleba 

ganxorcieldes sawaroo alpinizmis specialistebis mier. unda aRiniSnos rom 

optimaluria diskretuli monitoringis gamoyeneba im situaciebSi, romlebic 

saWirooben operatiuli gadawyvetilebebis miRebas. eqstremaluri sakontrolo 

gamokvleva xSirad xdeba erTaderTi, fasadis mdgomareobis Sefasebis 

saSualeba. magram unda aRiniSnos, rom uwyveti monitoringis swori 

organizebiT SesaZlebelia Tavidan aviciloT msgavsi situaciebis warmoqmna. 

arsebobs monitoringis ori saxe: 

1.  sabazo monitoringi _ ramodenime ZiriTadi kvanZebis erTdrouli 

kontrolis sqemiT, winaswar gansazRvruli Semqmnelebisagan, rogorc 

potenciurad maqsimaluri riskis adgili, an im kvanZebis, romlebic iyvnen 

gansazRvruli, rogorc avariuli mdgomareobis Seqmnis SesaZlo wyaroebi, 

sawarmoo alpinizmis specialistebis mier sakontrolo gamokvlevis dros. 

2.  mTliani monitoringi _ xelovnuri neiroqselis sqemiT, Sedgenili 

kompleqsuri sensorebis mricxvelebiT. mricxveli akontrolebs micemul 

parametrebs da generirebs gangaSis signals parametrebis normaze 

gadacdomis SemTxvevaSi, romelic ganisazRvreba Senobis usafrTxo 

eqspluataciiT. amasTan mricxvelebis sistema moicavs konstruqcias 

mTlianad ise, rom konstruqciis nebismieri ubani imyofeba ramodenime 

mricxvelis kontrolis zonaSi. 
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raTqmaunda sabazo monitoringi aris mTliani monitoringis kerZo 

SemTxveva da Sesabamisad ufro martivi da iafi montaJisa da eqspluataciisas. 

sabazo monitoringi mizanSewonilia eqspluataciaSi myofi fasadis kontrolis 

aucileblobisas, romelic agebuli iqna makontrolebeli mricxvelebis gareSe.  

 

I.5. mowyobilobebi monitoringisaTvis 

 

xelsawyooebi da mowyobiloba geoteqnikuri monitoringisaTvis 

specializaciiT, kontrolirebadi parametrebze damokidebulobiT, SeiZleba 

daiyos ramodenime jgufad. 

“inklinometri da gadaxrismzomi” – Casadgmeli da zedapiruli cifruli 

indikaciiT. 

 inklinometri moTvalTvale sensoriT (vertikaluri da horizontaluri 

modeli) 

 distanciuri koordinometri (TEL-310) 

 mravalfunqciuri monacemebis registratori (NADIR) gadaxrebis gasazomaT 

(damuSavebis paketiT) 

 gadasatani gadaxrebismzomi (TILLI), gazomvebi warmoebs specialurad, 

stacionalurad damontaJebul, gadaxrad WanWikze, rogrc horizontalur 

aseve vertikalur zedapirze. 

 sasignalo sistema horizontaluri gadaadgilebebis kontrolisaTvis 

fundamentSi, Senoba-agebobebSi, liftis Saxtebis vertikaluri gadaxrebis 

kontrolisaTvis. 

 

 

 

sur. I.2. maRali sizustis inklinomertiuli sistema Nadir 
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sur. I.3. zedapiruli gadaxrebis mzomi, magnitorezistoruli inklonometri, 

inklunometri aucilebeli koreqciiT 

 

 

 

sur. I.4. gadasatani portatuli gadaxrebis mzomi TILLI 

 

pirapirebisa da bzarebis kontrolis mricxveli (Jointmeters) erTeulovani 

da sam komponentiani. 

 gadaadgilebis terminaluri mricxveli. 

 integrirebuli sistemebi (GRID) – 4 miniaturuli, eleqtruli bzarebis 

mzomi, kompaqturi registratoriT. 

 mavrTulovani mzomebi – gadaadgilebis aRmosaCenad, (gafarToveba an 

SekumSva) mTis masebSi. ankerebs Soris manZili 30m-mde, gaSlis diapazoni 

2m-mde. 
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sur. I.5. bzarebis mzomi (pirapirebis da nakerebis kontrolis mricxveli) 

 

 

 

sur. I.6. eleqtro-deformatori 

 

 

 

sur. I.7. bzarebis mavTulovani mzomi 

 

datvirTvebis mricxveli _ gruntis datvirTvis mricxvels gaaCnia 

liTonis difragma D=230mm; mkvrivi masebis gazomvisas iReben marTkuTxa 

firfitas 1000×2000mm brtyeli qvesadebi saSualebas iZleva gavzomoT 

elastiurobis koeficienti da qvis deformasiis SesaZleblobebi, betonis da 

aduris wyobis. 

betonis datvirTvebis mricxveli gamoiyeneba gvirabebis 

monitoringisaTvis betonis fenis SigniT. gasazom ujredebs gaaCniaT damatebiTi 
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kompensatori, romelic aRadgens dawolas (qvesadebsa da betons Soris mWidro 

kavSiris uzrunvelyofisaTvis montaJis Semdeg). 

tenzometruli mricxveli – gamoyeneba meqanikuri datvirTvebis gasazomad 

rogorc liTonis aseve rkinabetonis konstruqciebSi. modelebis 

mravalferovneba saSualebas iZleva gadavwyvitoT sxvadasxva saxis amocanebi. 

yvekaze xSirad mricxvel amontaJeben armaturaze betonis Sasxmamde 

rTuli samSenblo konstruqciebis damzadebisas, (ximinjebi, rigelebi, an 

xidebis malebi)  

datvirTvis hidravlikuri mricxveli – saankero mricxveli 

(eleqtro/hidravlikuri an tenzometruli diapazoniT 3000 dan 10000kn) 

sayrdenebis monitoringis saSualebas iZleva, rkinabetonis svetSi, saankero 

dgarebSi, liTonis svetebSi, datvirTvebi xidis sayrdenebze. 

 

 

sur. I.8. armaturaze 

deformaciis vibraciuli 

mricxvelis montaJi 

 

sur. I.9. dawnevis 

mricxvelis eleqtruli 

Ruza 

 

sur. I.10. hidravlikuri 

ankeri (dawnevis 

mricxveli) 

 

sur. I.11. betonis 

datvirTvis mricxveli 

 

sur. I.12. eleqtro 

registratori 

datvirTvis mricxveli 

 

sur. I.13. gruntis 

dawolis mricxveli 

registratorebi da informaciis Semgroveblebi - martivi cifruli 

mowyobilobebi da universaluri portatuli registratorebi. 
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 Minilonger  - gancalkevebuli avtonomiuri monacemebis registratori; 

mexsierebis simZlavre 64000 gazomva, porti RS485; 

 monacemebis registratori (ADK-10) mZlavri, universaluri, 

mravalfunqciuri registratori CR10X-is bazaze. es aris mikro 

kompiteri, taimeri, multimetri, skaneri, signalebis mricxveli da 

makontrolebeli. operaciuli sistema mravalfunqciuria, igi saSualebas 

iZleva erTdroulad vawarmooT gazomvebi da komunikacia. sabazo moduli 

6 pirveldi komutatoris skanirebis saSualebas iZleva. komutatorebi 

uzrunvelyofen damatebiT 192 Semomaval anlogur an diferencirebul 

(cifrul) arxs. 

 programuli uzrunvelyofa (Multilogger) SemuSavebulia realur droSi 

monitoringisaTvis (ADK-10 regisstratoris bazaze) realizebulia 

SesaZleblobebi: komunikatorebis skanireba, arxebis dayeneba, skanirebis 

periodis daniSvna, avariuli signalebis zRvris Seyvana Setyobinebis 

signalis dabrunebiT, informaciis grafikuli gamosaxva, lokaluri an 

daSorebuli SeerTeba COM-porti RS 232, is saSualebiT. MD-9 modemis an 

GSM-is SeerTebiT. 

 

sur. I.14. portatuli 

informaciis 

Semgrovebeli 

 

sur. I.15. informaciis 

universaluri Semgrovebeli 

 

sur. I.16. monacemebis 

registratori ADK-10 da 

Multilogger 

 

sur. I.17. savele 

registratori            

(Minilogger) 

 

sur. I.18. registraciis da 

damuSavebis sitema ADK-10 

 

sur. I.19. damxmare 

mowyobilobebi ADK-10 

obieqtebis monitoringi _ gacilebiT rTuli da mravalkomponentiani 

kontrolis sistemis SemuSaveba xdeba maRlivi Senobebis, aramdgradi gruntebis, 
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dambebis, cocvadi qanobebis da sxva rTuli inJinruli konstruqciebis 

monitoringisaTvis. 

yvela zemoT CamoTvlili aris unikaluri obieqti, rogorc Tavisi 

konstruqciiT, aseve im geologiuri unikalurobiT sadac uSualod aris 

ganxorcielebuli. xazgasmiT unda aRiniSnos, rom obieqtis geologiuri 

safuZveli, geologiuri pirobebi ar aris absoliturad stabiluri. droTa 

ganmavlobaSi isini icvlebian zogjer ki Zalian mkveTrad. 

mravali parametris monitoringi, romlebic uzrunvelyofen konstruqciis 

stabilurobas, saSualebas iZleva avamaRloT misi saeqspluatacio saimedooba, 

gavzardoT misi funqcionirebis dro da TiTqmis gamovricxoT ubeduri 

SemTxvevebi misi ngrevis dros. 

 

I.6. Senoba-nagebobebis monitoringis sistemebi 

 

I.6.1. Sesavali 

 

 dReisaTvis samSeneblo nagebobebis  monitoringis sistemis Seqmna ar 

moiTxovs mtkicebulebebs da dasabuTebebs. ufro metic _ rusTeSi da sazRvrebs 

gareT mimdinareobs samSeneblo nagebobebis teqnikuri monitoringis (sntm) 

sxvadasxva sistemebis SemuSavebis aqtiuri procesi. 

 ZiriTadi sakiTxi, romelic SeiZleba ganisazRvros, rogorc ufro metad 

mniSvnelovani am sferoSi – monitoringis arsebuli sistemebi ratom ar gaxda 

konstuqciebSi destruqciuli cvlilebebis saimedod da efeqturad maZiebeli 

instrumenti? sakiTxi arcTu martivia da pasuxi masze unda moviZioT mizezebis 

mTel rig kompleqsSi. CamovTvaloT sntm sistemebis SemuSavebaze gavlenis mqone 

ZiriTadi aspeqtebi. 

 teqnikuri – fiziko-teqnikuri mizezebis gansazRvra, romlebzec 

bazirdeba gamzomi sistema; 

 teqnologiuri – eqspluataciis da montaJis sistemebis 

makompleqtirebeli warmoebis meTodebis da xerxebis SemuSaveba; 

 ekonomikuri – sistemis RirebulebiTi parametrebis optimizacia. 

 CamoTvlili aspeqtebis garda mniSvnelovania agreTve  

sntm-s adgilis socialuri da fsiqologiuri gansazRvra. radgan monitoringi 

sabolood exebodes yovel moqalaqes, aucilebelia kanonmdeblobis baza, 

romelic gansazRvravs da areglamentirebs mis mizans da funqcias. amasTan 

monitoringis statusis ganmsazRvreli iuridiuli meqanizmi unda 
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Seesabamebodes danergvis mofiqrebul politikas, romelic iTvaliswinebs 

fsiqologiuri aRqmis yvela aspeqts: teqnikurs, teqnologiurs da ekonomikurs. 

 

I.6.2. monitoringis sistemis ganxorcielebis blok-sqema 

 

 cxadia, rom monitoringis tipiuri sistemis ar arsebobis mizezi 

mdgomareobs im faqtSi, rom mravali SemuSavebuli sistema Semoifargleba 

kontrolis erTi an ramdenime parametris ganxilviT. amasTan konkretuli 

parametrebis kontroli bazirdeba sxvadasxva tipis gadamwodebze. ramdenadac 

nebismier gamzom sistemas aucileblad aqvs ori ZiriTadi Semadgeneli 

fizikuri sidideebis gardamqmneli da damuSavebis eleqtronuli bloki. maSin 

yovel maTganSi erTgvarovnebis ar arseboba mravaljer zrdis monitoringis 

sitemis sxvadasxvatipobriobas da rogorc Sedegi, amcirebs tipiuri sistemis 

Seqmnis SesaZleblobas. 

 sxvadasxva tipis sistemebis simravlidan miRebuli informacia iTxovs 

damuSavebis rTuli sistemis Seqmnas. meore mxridan, sistemis avtomatizaciis 

specialistebi anviTareben ufro da ufro rTul teqnologiebs, fizikuri 

kontrolis procedurebis optimizaciis sakiTxebisgan damoukideblad. amasTan 

konkretuli sistemebi iqmnebian sxvadasxva amocanebis, konstruqciebis da 

sakontrolo-gamzomi pirobebis qveS. Sedeged Cndeba moqmedebis sxvadasxva 

principis mqone damoukidebeli sistemebis masa, axali amocanisas Cndeba axali 

sistema da a.S. tipiuri sistema aseT pirobebSi ver Seiqmneba. dasavleTis 

teqnologiebiT gataceba an moralurad moZvelebuli SemuSavebebis gamoyeneba 

rusuli specifikiT gansazRvruli Tanamedrove aqtiuri mSeneblobis dros, ar 

aaxloebs miznis miRwevas. 

 monitoringis sistemis, rogorc tipiuri instrumentis SeqmnisaTvis unda 

Camoyalibdes mizani. aucilebelia Seiqmnas sntm sistema sabazo variantSi, 

romelic iTvaliswinebs, rogorc minimum yvela tipiuri sacxovrebeli Senobis 

kontrols. monitoringis sabazo varianti unda uzrunvelyofdes ZiriTadi 

parametrebis kontrols, romlebic pasuxismgeblebi arian potenciuri avariebis 

ufro metad gavrcelebul mizezebze. aucileblobisas sabazo variants unda 

qondes gafarToebis SesaZlebloba, rogorc kontrolis wertilebis raodenobis 

mixedviT, ise sakontrolo konstruqciebis saxeobis mixedviT, agreTve 

sakontrolo parametrebis siis mixedviT. sntm tipiuri sistema unda Seicavdes: 

 sabazo fizikur principze agebul gamzom bloks; 
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 signalebis damuSavebis eleqtrul bloks, romelic advilad adaptirdeba 

gafarToebuli sabazo sistemebis dros. 

 samSeneblo monitoringis optimaluri sistemebis SemuSavebis miznis 

miRwevisaTvis, warmodgenilia sakontrolo-gamzomi sistema boWkovan-optikuri 

gadamwodebis bazaze. movaxdinoT am sistemis ZiriTadi parametrebis 

formulireba (sur. I.20). 

 monitoringis sistemaSi gamoyenebuli sabazo gadamwodi warmoadgens 

deformaciis amplitudur boWkovan-optikur gadamwods. gadamwods aqvs 

Sesrulebis ramdenime varianti, romelic iZleva rkinabetonis konstruqciaSi 

misi Casmis an samSeneblo elementebis zedapirze damagrebis SesaZleblobas. 

gadamwodis damagreba destruqciis potenciuri wyaros (didi datvirTvebi, 

momentebi) maqsimalurad SesaZlo wertilebSi reglamentirdeba proeqtis 

stadiaze. 

 kontroli SeiZleba mimdinareobdes rogorc montaJis ganmavlobaSi, ise 

Senobis eqspluataciis periodSi. signalebis damuSavebis eleqtronuli bloki 

iRebs mudmiv informacias konstruqciis mdgomareobis Sesaxeb kontrolis Siga 

da gare wertilebidan. saproeqto monacemebTan am informaciis Sedareba mudmiv 

reJimSi iZleva konstruqciis `janmrTelobis~ Sesaxeb daskvnebis gakeTebis 

saSualebas. 

amasTan analizi warmoebs nagebobis mdgomareobis ricxviTi modelirebis gziT 

realurad gazomili monacemebiT, romlebic Seitaneba angariSSi. miRebuli 

Sedegi saSualebas iZleva gavigoT, rogor deformirda Senoba mTlianobaSi. 

mniSvnelovania aRvniSnoT, rom informacia miiReba mxolod lokaluri 

deformaciis mixedviT, xolo daskvnebi SeiZleba gamovitanoT mTlianobaSi 

Senobis cvlilebis mixedviT. sistemaSi damatebiT aris tempartauris boWkovan-

optikuri gadamwodi, romlis mgrZnobiare elementis miniaturoba saSualebas 

iZleva igi Camagrdes yvelaze Znelad misaRwev adgilebSi, maT Soris isev da 

isev rkinabetonis konstriuqciebis SegniT. 

 miRebuli sistema warmoadgens unifikaciis magaliTs montaJis da 

damzadebis teqnologiebis, sabazo fizikuri principis mixedviT, amasTan 

boWkovani optikis bazaze fizikuri sidideebis gardaqmnis meqanizmebis 

sxvadasxvagvaroba saSualebas iZleva moculi iqnes parametrebis mTeli speqtri, 

romelTa kontroli aucilebelia mSeneblobaSi.  
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sur. I.20. samSeneblo monitoringis organizaciis 

sqema 

etapebi 

monitoringi, 
diagnostika da 
rekomendaciebi 

operaciebi 

funqciuri 
bloki 

k
o
n
t
r
o
l
i
 

 

standartebis da 

normebis bloki 

sapreoqto dokumentaciebis gacnoba 

samuSaoebis da masalebis Sesabamisobis 
Semowmeba standartebnTan da 

normebTan 

masalis nimuSis laboratoriuli 
Semowmeba standarTebTan da normebTan 

Sesabamisobaze 

gamzomi sistemebis saSualebiT 
obieqtis fiziko-meqanikur 
parametrebze dakvirveba 

sakontrolo parametrebis dadgenil 
sazRvrebs gareT gasvlis  SemTxvevaSi 

safrTxis signalis formireba 

obieqtis gasazomi fiziko-qimiuri 
parametrebis registacia 

a
n
a
l
i
z
i
 

avariuli situaciis mizezebis 
dazustebisaTvis damatebiTi gamzomi 

sistemebvis CarTva 

avariuli movlenis diagnostika 
(movlenis mizezebis, adgilis 
lokalizaciis da saxeobebis 
klasifikaciis gansazRvra) 

normatiuli da gamzomi blokebis 
sistemebisgan miRebuli yvela 

monacemis statistikuri da analizuri 
damuSaveba 

p
r
o
g
n
o
z
i
 

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

avariuli movlenis likvidaciis 
xerxebis ricxviTi da analizuri 

modelireba 

avariuli movlenis aRkveTisaken 
mimarTuli operatiuli RonisZiebebis 

ganxorcielebis rekomendaciebi 

operatiuli RonisZiebebis 
realizaciis sxvadasxva scenarebis 
SemTxvevaSi movlenis ganviTarebis 

prognozi 

 

 

 

 

gamzomi bloki 

 

 

 

 

 

 

 

 

sistematizaciis 

bloki 
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 pasuxismgeblobis obieqtebisaTvis an damatebiTi kontrolis 

aucilebelobis SemTxvevebSi gadamwodebis raodenoba izrdeba, sistema ivseba 

sxva gadamwodebiT (rogorc boWkovan-optikuri, ise tradiciuli). sistemaSi 

gamoyenebul signalebis gadacemis da damuSavebis eleqtrul bloks aqvs 

unificirebuli struqtura. signalebis gadacema SeiZleba ganxorcieldes 

rogorc boWkovan-optikuri kavSiris arxebiT, ise arsebuli eleqtruli qseliT 

(rac ar moiTxovs kavSirs arxebis aRWurivis damatebiT samuSaoebs), agreTve 

ukabelo formatiT. 

 boWkovan-optikuri gadamwodebi warmoadgenen maqsimalurad usafrTxo 

gadamwodebis magaliTs, romlebic iZlevian feTqebadusafrTxoebis da 

xanZarusafrTxoebis uzrunvelyofis garantias feTqebadi airis an aalebadi 

nivTiebebis pirobebSic ki, gamomdinare iqidan, rom isini ar Seicaven eleqtrul 

jaWvs da signalebs. amas garda, boWkovan-optikuri gadamwodebi ar eqcevian 

eleqtromagnituri velis gavlenis qveS da Tavad ar axdenen maT inducirebas. 

samSeneblo monitoringis boWkovan-optikuri sistemebis danergvas socialur-

fsiqologiuri aRqmis TvalsazrisiT yvela es Tviseba ara nakleb 

mniSvnelovania, vidre realizaciis teqnikuri aspeqtebi. 

  `monitoringi-centri~ gadamwodebze bazirebul monitoringis sistemebSi 

gamzomi kvanZebis ganTavsebis saerTo principebi ganisazRvreba Semdegi 

pirobebiT: 

  konkretuli gadamwodebis kontrolis qveS myofi zonebi unda faravdnen 

kontrolirebadi nagebobebis maqsimalurad SesaZlo moculobas an farTs; 

 gadamwodebis mowyobis raodenoba da adgili unda iyos sakmarisi 

imisaTvis, raTa gasazomi parametrebis aproqsimirebisas iyos kontrolirebadi 

parametris ganawilebis velebis aRdgenili suraTis miRebis SesaZlebloba; 

 gadamwodebis ganTavseba optimizirebuli unda iqnes imgvarad, rom erTi 

tipis gadamwodebis monacemebi SevudaroT sxva tipis gadamwodebis monacemebs 

sxvadasxva parametrebis korelaciis donis Sesaxeb Semdgomi daskvnebis 

gamotaniT; 

 gadamwodebis raodenoba unda iyos minimizirebuli monitoringis sistemis 

Seqmnis xarjebis TvalsazrisiT; 

 gadamwodebis qselis konfiguracia unda uzrunvelyofdes gasazomi 

kvanZis zonaSi Senobis an nagebobis parametris lokaluri kontrolis miRma 

nagebobis globaluri maxasiaTeblebis Sefasebis SesaZleblobas, kerZod, 

Senobebis an nagebobebis miwiszeda da miwisqveSa nawilebis urTierTqmedebis 

korelacias. 
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 zemoTCamoTvlili pirobebidan gamomdinare sazRvraven gasazomi kvanZebis 

ganTavsebas Semdeg doneebze (sur. I.21). 

 

 

sur. I.21. vertikalurad sxavadsxva doneze gasazomi kvanZebis ganTavsebis 

principi. aRniSnulia: 1 _ I doneze kontaqturi Zabvebis gadamwodebi; 2 _ II 

doneze deformaciis gadamwodi; 3 _ III doneze deformaciis gadamwodi; 4 _ IV 

doneze deformaciis gadamwodi;  

5 _ V doneze deformaciis gadamwodi; 6 _VI doneze deformaciis gadamwodi; 7 _ 

vertikaluri mkveTi sibrtye; 8 _ vertikaluri pirdapiri, yvela donis 

gadamwodebis SemaerTebeli; 9 _ miwiszeda nawili; 10 _ gamyofi zRvari; 11 _ 

miwisqveSa nawili 

 

 gruntis safuZvlis done, saZirkvlis filis Ziri _ I done; 

 saZirkvlis filis armirebis zonis qveda done _ II done; 

 saZirkvlis filis armirebis zonis zeda done _ III done; 

 pirveli sarTulis `minus~ done (Tu arsebobs) _ IV done; 

 pirveli sarTulis done _ V done; 

 vertikalis mixedviT Senobis centrSi myofi sarTulis done _ VI done. 

 I-VI donis qselis organizacia saSualebas iZleva miviRoT informaciis 

raodenoba, rac mTlianad daaxasiaTebs Senobis mdgomareobas nagebobis 

Semadgenel yvela ZiriTad nawilSi vertikalis mixedviT: miwisqveSa nawili (I-III 

done), miwisqveSa da miwiszeda nawilebis Sepirapirebis zona (IV-V done); 
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miwiszeda nawili (VI done). am amocanis gadawyvetaSi ZiriTad princips 

warmoadgens Semdegi pirobebis dacva (sur. 21): I doneze gansazRvruli gamzomi 

kvanZi ikavebs proeqciis adgils II, III, IV, V da VI doneebze Sesabamis gamzom 

kvanZSi. amgvarad yovel doneze ganTavsebul yvela gasazom kvanZs aqvs erTi da 

igive koordinatebi (�-�) sibrtyeSi. am saxiT organizebuli gadamwodebis 

vertikaluri `buCqi~ iZleva sxvadasxva doneze, magram erT vertikalze 

ganTavsebuli gasazomi parametrebis monacemebis registrirebis saSualebas. 

amitom arsebobs parametrebis korelaciis  gaanalizebis SesaZlebloba 

konkretuli doneebis ganTavsebis simaRlis cvlilebis mixedviT. 

 

I.6.3. monitoringis sistemaSi funqcionaluri sqemebis damuSaveba 

(monitoringis sistemebis realizaciis magaliTebi) 

 

 monitoringis obieqti: mravalfunqciuri maRlivi kompleqsis `monarq-

centri~ (sur. I.22) saofise bloki. 

 misamarTi: q. moskovi, leningradi prospeqti 31. 

 monitoringis periodi: 2006 wlis 20 seqtembridan. 

 monitoringis mizani: 

 konstruqciis daZabul-deformirebuli mdgomareobis monitoringi; 

 kontaqturi Zabvebis gadanawilebis da jdomis korelacia; 

 Senobis me-4 sarTulze pilonebis deformaciis kontroli; 

 pilonebSi momentebis analizi; 

 parametrebis kontroli mSeneblobis dros da eqspluataciis periodSi. 

 gasazomi kvanZebis raodenoba: 130 

 

sur. I.22. mravalfunqciuri maRlivi kompleqsis `monarq-centri~ saofise bloki. 

monitoringis monacemebi: mSeneblobisas gruntSi warmoqmnili kontaqturi 

Zabvebi 
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 monitoringis obieqti: mravalfunqciuri maRlivi kompleqsis SIEMENS-АФК 

`sistema~ (sur. I.23 da I.24). 

 misamarTi: q. moskovi, leningradi prospeqti 39. 

 monitoringis periodi: 2007 wlis 15 ivlisidan. 

 monitoringis mizani: 

 konstruqciis daZabul-deformirebuli mdgomareobis monitoringi; 

 kontaqturi Zabvebis kontroli; 

 pilonebSi momentebis analizi. 

 gasazomi kvanZebis raodenoba: 160 

 

sur. I.23. mravalfunqciuri maRlivi kompleqsis SIEMENS-АФК `sistema~. 

monitoringis monacemebi: saZirkvlis filis CaRunva 

 

 

sur. I.24. mravalfunqciuri maRlivi kompleqsis SIEMENS-АФК `sistema~. 

monitoringis monacemebi: kontaqturi Zabvebi 

saZirkvlis filis CaRunva (∆
, sm) 

kontaqturi Zabvebi ∆� (kg/sm2) 
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 monitoringis obieqti: yinulis sasaxle `uralis elva~ (sur. 25). 

 misamarTi: q. Celiabinski, centraluri r-ni, Sromis q. #187a. 

 monitoringis periodi: 2008 wlis 30 seqtembridan. 

 monitoringis mizani: 

 saxuravis konstruqciis 15 TaRovani fermis deformaciis kontroli. 

 gasazomi kvanZebis raodenoba: 34 

 

sur. I.25. monitoringis sistemis `monitoringi-centri~ dispeCeris punqtis 

registraciis ekrani yinulis sasaxleSi `uralis elva~.  

 

monitoringis obieqti: baltiis gvirabis mSenebloba, rogorc transportis 

gantvirTvis pirveli gamSvebi kompleqsis, leningradis da volokolamskis 

trasis nawili. 

 misamarTi: q. moskovi, metros sadguris `Sevardeni~-s r-ni. 

 monitoringis periodi: 2008 wlis 12 seqtembridan. 

 monitoringis mizani: 

 samuSaoebis warmoebis adgilTan uSualo siaxloves gruntis masivSi 

wnevis monitoringi; 
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 konstruqciis samagris deformaciis kontroli gamonamuSevrobis 

gasvlilasa. 

 gasazomi kvanZebis raodenoba: 35 

 

I.7. monitoringis da diagnostikis kompleqsuri sistemebi 

 

I.7.1. maRlivi obieqtis monitoringi 

 

mricxvelebis sistema saSualebas iZleva gavakontroloT Zabvis zrda da 

Senoba-nagebobebis konstruqciebSi deformaciebis Casaxva an mis ZiriTad 

elementebSi  gadaxra vertikalidan, horizontaluri gadaadgileba 

gansazRvrul horizontze, SevafasoT obieqtis gruntze dawnevis sidide, zeda 

sarTulebze qaris dawnevis sidide, ganvaxorcieloT kontroli Senobis fuZis 

geologiur da hidrogeologiur mdgomareobaze (nax. I.26). 

 

 

 

nax. I.26. nagebobis sxeulze mricxvelebis ganlagebis sqema, TaRuri damba 

(analogiuria maRlivi SenobisTvis) 

 

 dasaSvebi saeqspluatacio datvirTvebis gadaWarbeba an uaryofiTi 

zemoqmedeba, romelic iwvevs konstruqciis mdgradobis dakargvas, warmoSobs 

avariuli Setyobinebis signals. monitoringis sqemaze SesaZloa gamoyofil 

iqnas avariuli zona da dakonkretdes zemoqmedebis tipi. 
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I.7.2. mTis Camocurebis monitoringis sitema 

 

optimaluri sqemis SemuSavebisaTvis mniSvnelovania inJinrul-geofizikuri 

gamokvleva. Seswavla da daxarisxeba saSualebas iZleva dakonkretdes cocvadi 

struqturis parametrebi, gamovyoT zonebi, romlebic saWiroeben gaZlierebas da 

ganvsazRvroT sensorebis dayenebisTvis maqsimalurad efeqturi adgilebi. 

midgoma meqanikurad ganvalagoT mricxvelebi gamosakvlevi obieqtis farTobze 

mniSvnelovnad amcirebs monitoringis efeqturobas. 

 

 

 

nax. I.27. mTis Camocurebis monitoringis sitema 

 

I.7.3. qvabulis inJinruli damcavi nagebobis monitoringi 

 

geoteqnikuri monitoringis xelsawyoebis farToO speqtris gamoyeneba, 

saSualebas gvaZlevs gavakontroloT qvabulis perimetrze arsebuli gruntis 

masebis gadaadgileba, SevafasoT dawola qvabulis damcav kedelze. 

gavakontroloT konstruqciis horizontaluri mdgomareoba, garSemo arsebuli 

Senobebis mdgomareoba da qvabulis gavlena maT stabilurobaze. 
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 nax. I.28. qvabuli inJinruli damcavi nagebobis monitoringi 

 

suraTebze: I.29; I.30; I.31; I.32; I.33; I.34; gamosaxulia monitoringis teqnikuri 

saSualebebis gamoyeneba da montaJi. 

 

 

nax. I.29. Senobis 

vibromedegobis 

kontroli 

 

nax. I.30. DSM sistemis 

hidravlikuri SeerTebis 

kvanZi gruntis jdenis 

kontrolisaTvis 

 

nax. I.31. vertikaluri 

gadaxris Suqura-

mricxvelis sabazo 

nawili 

 

nax. I.32. bzaris mzomi 

damontaJebulia pirapiris 

stabilurobis 

kontrolisaTvis 

 

nax. I.33. Zabvis 

tenzometruli mricxveli, 

damontaJebulia liTonis 

konstruqciaze 

 

nax. I.34. betonis 

daZabulobis mricxveli, 

samontaJo niSaSi cementis 

xsnaris Casxmamde 
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I.7.4. gadawyvetilebebi Senobebisa da nagebobebis saeqspluatacio da 

sadispetCero samsaxurebisaTvis 

 

I.7.4.1. Sesavali 

 

amJamad mTel msoflioSi warmatebiT viTardeba Senobebisa da nagebobebis 

eqspluataciis momsaxurebis bazari. amas mowmobs saeqspluatacio kompaniebis 

Seqmna da ganviTareba msxvil samSeneblo firmebTan da miRebuli federaluri 

miznobrivi programa `sacxovrebeli~ 2002-2010 wlebisaTvis, romelSic 

aRiniSneba gadasvla xelSekrulebiT urTierTobebze sabinao-komunaluri 

meurneobis eqspluataciis dargSi 2011 wlisTvis. amasTan dakavSirebiT, muSaoben 

ra mkacri konkurenciis pirobebSi, saeqspluatacio kompaniebma maqsimalurad 

efeqturad unda marTon Tavisi saqmianoba da aagon urTierTobebi klientebTan. 

es amocanebi warmatebiT ver gadawydeba avtomatizaciis gareSe. avtomatizaciis 

dargSi unikalur SesaZleblobebs gvTavazobs geoinformaciuli sistemebi, 

romlebsac  aqvs martivi da gasagebi grafikuli samomxmareblo interfeisi. 

geoinformaciuli teqnologiebi warmatebiT gamoiyeneba sxvadasxva dargSi, maT 

Soris, uZravi qonebis marTvaSi da gvTavazobs sivrciTi da situaciuri analizis 

mZlavr saSualebebs, rac mniSvnelovani nawilia Senobebisa da nagebobebis 

saeqspluatacio da sadispetCero samsaxurebisaTvis. 

gadawyvetilebis saxelwodeba 

Senobebisa da nagebobebis saeqspluatacio samsaxurebis 

sainformacio sistema 

mizani 

Senobebisa da nagebobebis eqspluataciis efeqturobis zrda. 

daniSnuleba 

Senobebisa da nagebobebis eqspluataciis procesis avtomatizacia. 

efeqturoba 

1. saeqspluatacio obieqtebis Sesaxeb informaciis Sekrebis da analizisTvis 

saWiro drois da finansuri danaxarjebis Semcireba; 

2. mmarTvelobiTi gadawyvetilebebis miRebis xarisxis da operatiulobis zrda; 

3. strategiuli dagegmvis ganxorcielebis SesaZlebloba saeqspluatacio 

obieqtis Sesaxeb informaciis sruli konsolidirebuli informaciis 

safuZvelze. 

4. StatgareSe situaciaze reagirebis operatiulobis zrda; 

5. klientebis momsaxurebis operatiulobisa da xarisxis zrda.  
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gadawyvetilebis arsi. 

gadawyvetilebis arsi mdgomareobs saeqspluatacio da sadispetCero 

samsaxurebis erTiani sainformacio sistemis SemuSavebaSi, uZravi qonebis 

eqspluataciis da dispetCerizaciis efeqturi marTvis mizniT. 

saeqspluatacio da sadispetCero samsaxuris erTiani informaciuli 

sistema saSualebas iZleva gadawydes im amocanaTa farTo speqtri, romlebic 

mimarTulia Senobebisa da nagebobebis eqspluataciis efeqturobis zrdisken. 

gadasaWreli problemaTa Soris aris aRWurvilobis teqnikuri momsaxurebis da 

remontis amocanebi, obieqtebisa da aRWurvilobis dispetCerizacia, marTva da 

aRricxva, samuSaoTa marTva, dagegmva da kontroli, sasaqonlo-materialuri 

maragis marTva da sxva. 

 

I.7.4.2. aRWurvilobis teqnikuri momsaxureba da remonti 

 

 aRWurvilobis teqnikuri momsaxureba da remontis procesebis 

kompleqsuri avtomatizacia saSualebas iZleva ufro efeqturad davgegmoT 

kapitaluri remontebis vadebi, ganvaxorcieloT samuSaoTa Sesrulebis 

monitoringi, CavataroT aRWurvilobis teqnikuri pasportizacia, vmarToT 

aRWurvilobisa da masalebis dokumentacia da sagarantio valdebulebebi, 

agreTve gadavWraT teqnikur eqspluataciasTan dakavSirebuli sxva sagnobrivi 

sakiTxebi. 

 

nax. I.35. informaciul sistemaSi aRWurvilobis teqnikuri 

informaciis Senaxvis da gamoyenebis magaliTi 
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I.7.4.3. sadispeCero sistemebi 

 

saeqspluatacio samsaxurebSi sadisperCero samsaxurebis ageba zrdis 

uZravi qonebis da obieqtebis funqcionirebis usafrTxoebisa da saimedoobis 

dones. sadispetCero sistemebi saSualebas iZleva ganvaxorcieloT 

aRWurvilobis muSaobis monitoringi drois realur masStabSi, agreTve 

Senobebis da nagebobebis teqnikur mdgomareobis monitoringi. sadispetCero 

sistemebis Seqmna xels uwyobs avariuli situaciebis Tavidan acilebas da 

sagangebo situaciebze operatiul reagirebas.  

 

 

 

nax. I.36. eleqtroqselze datvirTvis monitoringis magaliTi 

operatorTan 
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I.7.4.4. obieqtebis da aRWurvilobis marTva 

da aRricxva 

 

obieqtebis da aRWurvilobis aRricxvis procesis avtomatizacia mdgomareobs 

saeqspluatacio samsaxuris informaciul sistemaSi teqnologiuri agregatebis, 

meqanizmebis, wyalgayvanilobis, gazgayvanilobisa da eleqtruli qselebis, 

calkeuli saeqspluatacio Senobebis da nagebobebis da sxva SesaZlo 

obieqtebis Sesaxeb informaciis SegrovebaSi, Senaxvasa da SeyvanaSi. obieqtebis 

da aRWurvilobis Sesaxeb dokumentaciis xelSekrulebebisa da sxva 

dokumentebis Senaxva erTian informaciul sistemaSi saSualebas iZleva 

centralizebulad vmarToT saeqspluatacio samsaxuris dokumentbrunvis 

procesi. 

 

nax. I.37. grafikuli da atributuli informaciis 

centralizebuli Senaxva 

 

I.7.4.5. muSaobis marTva, dagegmva da kontroli 

 

muSaobis marTvis, dagegmvisa da kontrolis avtomatizacia  

saeqspluatacio samsaxurs saSualebas aZlevs ufro efeqturad dagegmos 

samuSaoebi, gaanawilos adamianuri da materialuri resursebi, gaakontrolos 

samuSaoebis Sesrulebis mimdinareoba, moamzados saangariSo dokumentebi. 



- 41 - 

 

 

 

nax. I.38. samuSaoebis Sesrulebis kontroli 

 

momwodeblebTan urTierTobisa da saeqspluatacio samsaxuris sasaqonlo-

materialuri maragis saWiroebis marTvis avtomatizacia saSualebas iZleva 

ufro produqtiulad da operatiulad ganvaxorcieloT saWiro masalis da 

saqonlis Sesyidva. 

 

I.7.4.6. saremonto da samaSvelo brigadebis  

informaciuli uzrunvelyofa 

 

mobiluri mowyobilobebis gamoyeneba afarToebs saeqspluatacio 

samsaxuris informaciuli sistemis SesaZleblobebs. saeqspluatacio samsaxuris 

dispetCers SeuZlia gaakontrolos saremonto da samaSvelo brigadebis 

adgilmdebareoba da avariis SemTxvevaSi, uaxloesi brigada gaagzavnos 

SemTxvevis adgilze. jibis kompiuteris gamoyenebiT saremonto brigadebi 

Rebuloben Soridan SeRwevis SesaZleblobas informaciul sistemaSi da masSi 

Senaxul mTels informacias, saremonto brigadis personals SeuZlia swrafad 

Seiyvanos informacia dazianebis mizezebis da misi gamosworebisTvis saWiro 



- 42 - 

resursebis Sesaxeb, rac myisierad aisaxeba saeqspluatacio samsaxuris 

disperCeris ekranze. 

 

nax. I.39. mobiluri mowyobilobebi 

 

I.7.5. Senobebisa da nagebobebis teqnikuri mdgomareobis 

avtomatizirebuli monitoringi 

 

geoinformaciuli teqnologiebi saSualebas iZleva drois realur 

masStabSi aisaxos nebismieri sagnobriv-Tematuri informacia Senobis ori da 

samganzomilebian modelze. aseTi informaciis saxiT gamodis Senobis 

defeqtoskopia, romelic realur droSi SCADA klasis sistemiT aisaxeba 

marTuli sensorebis sistemis saSualebiT. 

 

nax. I.40. Senobis defeqtoskopia 
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I.7.6. integraciis DSesaZleblobebi 

 

geoinformaciuli sistemebi Riaa iseT gare sistemebTan integrirebisTvis, 

rogoricaa SCADA, ERP da sxva Ria sistemebTan arsebuli Ria protokolebis 

bazaze. integraciis SesaZlebloba saSualebas iZleva grafikuli saxiT 

TvalsaCinod avsaxoT da gavaanalizoT nagebobebis, kompleqsebis da 

sawarmoebis yvela avtomatizebuli sistemis informacia. 

 

I.7.7. praqtikuli amocanebi samSeneblo monitoringis  

sistemis organizebaze 

 

optikuri centri. optikur-boWkovani sensorebis kompleqsi warmoadgens 

optikur testebs, romelic uzrunvelyofs kontrolis iaf saSualebas `norma-

gangaSis~ principiT, romlis ZiriTadi elementia optikur-boWkovani Suqsatari. 

Suqsataris gayvanis topologia saSualebas iZleva movicvaT fundamentis filis 

an sxva gasaanalizebeli konstruqciis mTeli moculoba. fundamentis filaSi 

Casamagreblad Suqgamtars armaturis Reroebze daabamen qvemodan, betonis masis 

Casxmamde. fundamentis filaSi Suqgamtaris gayvanis SesaZlo topologia 

naCvenebia nax-ze I.41. 

 

 

nax. I.41. 

 

optikur boWkovani sensorebis kompleqsi Sedgeba sami ZiriTadi 

nawilisgan: 
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 gamosxivebis wyaro; 

 optikur-boWkovani Suqsatari; 

 optikuri simZlavris sazomi (mimRebi). 

Suqdiodis Semcveli gamosxivebis wyaro gamoasxivebs sinaTlis sxivs, 

romelic SuqgamtarSi gavlis Semdeg rigi mizezebis gamo kargavs Tavis nakadis 

garkveul nawils, kerZod Suqsatarze gareSe zemoqmedebis Sedegad. 

Suqsatarze nebismieri meqanikuri an siTburi zemoqmedeba iwvevs misi 

formis geometriul cvlilebas an mikrodazianebas. rac avtomaturad iwvevs 

gamzomis mier fiqsirebuli sinaTlis nakadis simZlavris nakadis simZlavris 

cvlilebas. swored, amazea damyarebuli konstruqciis gasakontrolebeli 

fragmentis monitoringis principi, rac realizebulia optikur-boWkovani 

sensorebiT. mocemuli kritikuli mniSvnelobis miRwevisas, rac miuTiTebs 

konstruqciis romelime adgilSi zRvruli meqanikuri an siTburi datvirTvis 

arsebobaze, optikur-boWkovani sensorebis kompleqsi signals operators 

signalebis damuSavebis eleqtronuli blokis gavliT awvdis avariuli situaciis 

Sesaxeb. 

amasTan, gawyvetis SemTxvevaSic ki Suqsataris calkeuli dauzianebeli 

naWrebi srulfasovnad muSaobs, rogorc sensori refleqtometrebis 

gamoyenebisas – xelsawyoebi, romlebic aanalizeben ukugabneuli gamosxivebis 

sxvadasxva saxeobebs. potenciurad, optikur-boWkovani sensorebis kompless 

SeuZlia Seasrulos ufro masStaburi amocanac, vidre ubralo signali 

avariuli situaciis Sesaxeb fundamentis filaSi, rogorc sakontrolo 

obieqtis xarisxis gauaresebis integraluri maCvenebeli. 

ganvixiloT nax-ze I.42 warmodgenili Suqsataris gayvanis topologia. aq 

SemoTavazebulia optikur-boWkovani sensorebis kompleqsis varianti sinaTlis 

ori wyaroTi da optikuri simZlavris ori gamzomiT (pirobiTad ori sxvadasxva  

optikur-boWkovani qseli aRniSnuli wiTeli da lurji feriT). Suqsataris 

sayrdeni monakveTis TiToeuli wyvili DSeerTebulia optikuri SemaerTebliT, 

romelic gamotanilia fundamentis filis zedapirze. 

avariuli signalis Semosvlisas, rac niSnavs optikur-boWkovan qselSi 

optikuri simZlavris dacemas kritikul donemde, operatori Seudgeba avariuli 

movlenis adgilis gansazRvras. amisTvis igi xsnis optikur SemaerTeblebs da 

TanamimdevrobiT gaatarebs sinaTlis signals grZivi da ganivi qselis TiToeul 

sayrden SuqsatarSi, optikuri simZlavris Sesabamisi gazomviT. Suqsataris 

yvela sayrdeni monakveTis testirebis dasrulebis Semdeg ganisazRvreba grZivi 

da ganivi qselis is Suqsatarebi, romelTa gavlenis zonaSic moxda avariuli 
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movlena. aRmoCenili zonebis (zolebis) gadakveTa afiqsirebs avariuli 

movlenis adgils (nax. I.42). 

 

nax. I.42. 

 

I.7.8. monitoringis sistemis organizeba piezokeramikuli sensorebis 

bazaze 

 

piezokeramikuli sensorebis kompleqsi warmoadgens akustikuri 

gamosxiveblebisa da mimRebebis `buCqebis~ ojaxs, romelic fundamentis filaSi 

Tavsdeba misi Camosxmis dros. buCqis TiToeuli elementi eleqtrosxivebiTaa 

uzrunvelyofili operatorisken gare zonaSi gamoyofili eleqtrisadenis 

saSualebiT. akustikuri signali aRiZvreba gamomsxiveblidan da vrceldeba 

fundamentis filis mTel garemoSi. 

piezokeramikuli sensorebis kompleqsis moqmedebis fizikuri  

sqema SemdegSi mdgomareobas. wyaros mazondirebeli gamosxiveba vrceldeba 

uSualod sakontrolo fundamentis filaSi (nax. I.43) da saSualebas iZleva 

informacia miviRoT betonis drekadobis maxasiaTeblebis ganawilebis Sesaxeb, 

dartymiT siblanteze, Siga daZabulobebze, granulometrul Semadgenlobasa da 

betonis maxasiaTeblebis cvlilebaze. 
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nax. I.43 

aseT cvlilebebs unda mivakuTvnoT Semdegi movlenebi: 

 armaturis korozia; 

 betonis mier simtkicis akrefa; 

 fundamentis filis globaluri destruqcia; 

 lokaluri Rrmulebis warmoqmna; 

 mikrobzarebis Casaxva; 

 magistraluri bzarebis ganviTareba. 

  signalebis damuSavebis eleqtronul bloks aqvs kriteriumi 

dakalibrebuli mniSvnelobebis safuZvelze, romlis Tanaxmad akustikuri 

signalis analizis integraluri koeficienti ar unda gascdes tabulirebul 

sazRvrebs. mocemuli sazRvrebis miRwevis SemTxvevaSi, piezokeramikuli 

sensorebis kompleqsi signals aZlevs operators avariuli situaciis Sesaxeb. 

 

I.7.9. samSeneblo monitoringis sistemis organizebis 

praqtikuli amocanebi 

 

fasaduri sistemebis mdgomareobis monitoringi amplituduri  optikur-

boWkovani sensorebis bazaze. 

fasadis konstruqciebis monitoringis sistemis Sesaqmnelad SesaZlebelia 

optikur-boWkovani sensoruli sistemebis SemuSaveba, romlebic konkretulad 

iqneba orientirebuli mSenebeli inJinerebis mier dasaxul amocanebze. am 

SemTxvevaSi sasurvelia gamoviyenoT amplituduri optikur-boWkovani sensorebis 

bazaze specialurad Seqmnili monitoringis sistema da ar gamoviyenoT 
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SesaZleblobebis farTo speqtris mqone xelsawyoebi. Sedegad, fasadis 

konstruqciebis monitoringis sistemis momxmareblebs eqnebaT instrumenti, 

romelic gaakontrolebs mxolod saWiro parametrebs saWiro sizustiT, 

romelsac gonivruli Rirebuleba eqneba. 

 

nax. I.44. 

erT-erTi variantis saxiT ganvixiloT filebiT mopirkeTebuli fasadi 

(nax. I.44). gadaadgilebis da deformaciis optikur-boWkovani sensorebis dayeneba 

SesaZlebelia, rogorc fasadis montaJisas, aseve saeqspluatacio 

konstruqciazec. radgan fasadi Sedgeba garkveuli raodenobis filebisgan, 

amitom kontrolis bazisur obieqtad SeiZleba avirCioT erT-erTi maTgani. 

filas SeiZleba hqondes avariuli movlenis ori varianti: wanacvleba 

kronSteinis Sesustebis gamo an TviT filis    deformacia da rogorc Sedegi 

mis zedapirze bzaris warmoqmna an ganviTareba. bunebrivia, SesaZlebelia am ori 

situaciis erToblivi ganviTarebis variantic (avariuli movlenebis zeddeba an 

superpozicia). am situaciebis gasakontroleblad sakmarisia gvqondes 

mravalarxiani optikuri testerisebri sensori, romlis Suqsatarebi 

miwebebulia gasakontrolebeli filis zedapirze. Tu avirCevT filaze 

Suqsatarebis ganlagebis topologias, miviRebT deformaciis sensors (nax. I.45). 

fardobiTi wanacvlebis gansazRvrisaTvis unda mivaweboT ori Suqsatari – erTi 

horizontaluri da meore vertikaluri mimarTulebiT ise, rom 

gasakontrolebeli filis garda, Suqsatari miwebebuli iyos uaxloes 

SeerTebebzec (nax. I.46). 
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nax. I.45. 

 

nax. I.46. 

deformaciis da wanacvlebis sensoris moqmedebis principi damyarebulia 

wyarodan gagzavnili da SuqsatarSi gavlili sinaTlis gamosxivebis optikuri 

simZlavris kontrolze. optikuri simZlavris gamzomi saSualebas iZleva 

gasakontrolebeli  filis deformaciis an wanacvlebis xarisxis mixedviT 

davafiqsiroT gardaqmnili optikuri signalis gamosavali Zabva. 

Sedegad sensori, saproeqto mdebareobidan dauSvebeli gadaxris 

arsebobis SemTxvevaSi signals iZleva avariuli movlenis Sesaxeb, radgan 

adgili eqneba gamosavali Zabvis Semcirebas eqspluataciiis usafrTxo 

pirobebis Sesabamis zRvarze dabla. zemoTqmuli exeba rogorc wanacvlebis 

sensorebs, aseve deformaciis sensorebsac, romlebsac SeuZlia akontrolos 

fasadis sistemis nebismieri sxva elementi. 

fasadis elementebis deformaciisa da wanacvlebis monitoringis 

sistemis, aseve martivad da advilad organizeba uzrunvelyofs avariuli 

movlenis dawyebis zust fiqsirebas. am faqtis gaTvaliswinebiT, rom optikur 
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Suqsatars maRali simtkice da maRali mgrZnobiaroba axasiaTebs misi 

geometriuli zomis da formis cvlilebis mimarT (gaWimvis an SekumSvis 

SemTxvevaSi, mikrogadaxrebis, mikrobzarebis da wyvetebis gaCenisas), 

SemoTavazebuli sensori optikuri testeris bazaze gvaZlevs monitoringis iaf 

da xarisxian instruments. 

 

nax. I.47. 

saWiroebis SemTxvevaSi SesaZlebelia kontrolis sistemis modificireba 

nebismieri sxva fasadisTvis. amasTan, optikuri boWko miwebebulia fasadis 

mTels zedapirze sakontrolo zonis maqsimaluri dafarviT (nax. I.47). amgvari 

meTodika saSualebas iZleva gamoviyenoT ufro rTuli, magram gacilebiT 

mgrZnobiare interferometruli sqemebi. am SemTxvevaSi, optikuri  Suqsataris 

mdgomareobis diagnostika, rogorc wesi, xdeba sxvadasxva tipis 

refleqtometrebiT. romlebic saSualebas iZleva gavaanalizoT SuqsatarSi 

piruku gabneuli sinaTlis gamosxivebis nairsaxeobebi: releis, romanovis da 

briluentovis. 

 

I.8. Senobebis da nagebobebis sivrciTi deformaciis monitoringi 

 

 axali mSeneblobis gavlenis zonaSi an bunebriv-teqnogenuri zemoqmedebiT 

gamowveuli safuZvlis gruntis araTanabari jdomis gavlenis qveS myofi 

Senobebis sivrciT deformaciaze geodeziuri dakvirvebis tradiciuli 

teqnologia iTvaliswinebs perioduli samuSaoebis Catarebas vertikaluri 

(jdoma) da horizontaluri (Zvra) gadaadgilebebis cal-calke 

gansazRvrisaTvis, da agreTve gadaxrebis gazomvas. 

 nagebobis da maTi elementebis gadaadgilebebi SeiZleba ganisazRvros 

sxvadasxva meTodebiT [1], romelic mocemulia sqemaze (nax. I.48). meTodis SerCeva 
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damokidebulia deformaciis xasiaTze gazomvis sizustis klasis moTxovnebze, 

agreTve geodeziuri samuSaoebis Catarebis pirobebze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. I.48. Senobebis da nagebobebis fuZeebis deformaciis geodeziuri gazomvis 

meTodebi 

 vertikaluri gadaadgilebebi. samoqalaqo da sazogadoebrivi 

daniSnulebis nagebobebis umetesobisaTvis maTi konstruqciebis teqnikuri 

mdgomareobis monitoringis farglebSi fuZeebis araTanabari deformaciisas 

gazomvis ZiriTad meTodad iyeneben geometriul nivelirebas, rac iTvaliswinebs 

nagebobebis fuZis doneze dadgenili gazomvebis ciklebis mixedviT jdomis 

maniSnebis vertikalur gadaadgilebebze dakvirvebas, es meTodi dReisaTvis 

farTod gavrcelebulia Tavisi Rirsebebis wyalobiT, rogoricaa gazomvebis 

sizuste da simartive, samuSaoebis Sesrulebis SesaZlebloba nebismieri gare 

pirobebis miuxedavad, xelmisawvdomoba, xelsawyoebis kompaqturoba. 

 maniSnebs Soris pirdapiri xilvadobis ar arsebobis pirobebSi, gazomvis 

SezRuduli sivrcis SemTxvevaSi mizanSewonilia hidrostatikuri nivelirebis 

gamoyeneba, romelsac aqvs gazomvis didi sizuste da agreTve saSualebas iZleva 

gamoyenebuli iqnas avtomatizebuli stacionaluri sistemebi informaciis 

distanciuri CaweriT. arsebobs videogamzomi hidrostatikuri gazomvis 

sistemebi sxvadasxva simaRlis horizontebis gasazomad. erTmaneTis siaxloves 

Senobis da nagebobebis fuZeebis 
deformaciis gazomvis meTodebi 

sax. standarti 24846-81 

horizontaluri 
gadaadgilebebi 

gadaxrebi (Zvra) vertikaluri 
gadaadgilebebi 

saketi dakvirvebebis 
meTodi 

proecirebis meTodi 
geometriuli 
nivelireba 

calkeuli 
mimarTulebebis meTodi 

koordinirebis 

meTodi hidrostatikuri 
nivelireba 

triangulaciis 
meTodi 

kuTxeebis da 
mimarTulebebis gazomva 

mikronivelireba 

poligonometriis 
meTodi 

meqanikuri xerxebi 
daxrismzomebis daxmarebiT trigonometriuli 

nivelireba 

fotogrammetria 

pirdapiri da uku 
Sveulebis daxmarebiT fotogrammetria 

fotogrammetria 
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ganlagebuli wertilebis jdomaze (0.01 mm) dakvirvebis maRal saimedoobas 

uzrunvelyofs mikronivelireba. simaRlis mkveTri cvlilebebis pirobebSi, 

Znelad misadgom adgilebSi ganTavsebuli gadasaRebi wertilebis arsebobisas, 

agreTve winaaRmdegobebisas nivelirebis warmoebisas iyeneben trigonometriul 

nivelirebas. 

 horizontaluri gadaadgilebebi. horizontaluri gadaadgilebebis 

gamovlena warmoebs obieqtis Sesabamisi wertilebis gegmuri koordinatebis 

sxvadasxvaobis mixedviT dakvirvebis sxvadasxva ciklebisas. saketi gazomvebi 

gamoiyeneba sworxazovani nagebobebis an maTi calkeuli nawilebis Zvris 

mimarTulebis Sesaxeb informaciis arsebobisas. saketi gazomvebis tradiciul 

xerxebs miekuTvneba mcire kuTxeebis meTodi (saketis momijnave wertilebs 

Soris polaruli daSorebebis da mcire kuTxis gazomva), moZravi markis meTodi 

(moZravi markis meSveobiT saketi gadaadgilebebis gansazRvra). calkeuli 

mimarTulebebis meTodi gamoiyeneba saketi Camagrebis SesaZleblobis 

arsebobisas, amasTan izomeba nagebobebze da sayrden punqtebze damagrebuli 

markebis mimarTulebebs Soris kuTxeebi. 

 gadaxrebi (Zvrebi). gadaxrebis da Runvis Sesaxeb monacemebs iReben 

nagebobis saZirkvlis da korpusis mdebareobaze dakvirvebis Sedegebis mixedviT. 

gadaxris gansazRvrisaTvis gamoiyeneba konstruqciis zeda wertilis 

proeqtirebis meTodi stabilur fuZeze Teodolitis an  vertikaluri 

proecirebis xelsawyoebis daxmarebiT. kuTxeebis da mimarTulebebis gazomvis 

meTodi gamoiyeneba maRali nagebobebisaTvis daxuruli fuZiT da mdgomareobis 

markaze mimarTulebis kuTxis ori punqtidan gazomvaze obieqtis zeda donidan 

da sayrdeni mimarTulebidan. 

 koordinatebis meTodi Tavis TavSi aerTianebs sayrdeni geodeziuri 

qselis, triangulaciis meTodis an poligonometriis Seqmnas, romlis 

wertilebidan ganisazRvrebian nagebobebze damagrebuli deformaciuli markebis 

koordinatebi. triangulaciis meTodi iTvaliswinebs triangulaciuri qselis 

Seqmnas, sadac izomebian bazisebi da kuTxeebi maniSnebis koordinatebis 

Semdgomi gamoTvliT, upiratesad gamoiyeneba saketebis bolo sayrdeni niSnebis 

mdgradi mdgomareobis uzrunveyofis SeuZleblobisas. mSeneblobis 

Seviwroebuli (SezRudul) pirobebSi gamoiyeneba poligonometriis meTodi, 

romlisTvisac saWiroa maRali sizustis mqone kuTxuri da wrfivi gazomvebi. 

 nagebobebis elementebis gadaadgilbebis calkeuli gazomvis Sedegebis 

mixedviT gamoiTvleba deformaciuli procesis ZiriTadi maxasiaTeblebi 

(cxrili I.2), xdeba obieqtis deformaciis Semdgomi procesis prognozireba da 

mowmdeba saproeqto angariSebis marTebuloba. 
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 nagebobebis deformaciis zemoT CamoTvlili meTodebidan umravlesoba 

dReisaTvis kargavs aqtualobas Sromatevadobidan gamomdinare, agreTve 

geodeziuri xelsawyoebis bazis Tanamedrove srulyofis da ganviTarebis 

siswrafidan gamomdinare. 

 

cxrili I.2. 

deformaciis procesis maxasiaTeblebi 

dasaxeleba aRniSvna 
gamosaTvleli 

formula 
SeniSvna 

1 2 3 4 

absolituri jdoma � � = ����� − ����� � _ � wertilis simaRle 

saSualo jdoma �̅ �̅ = � � �⁄�
�

 
� _ jdomebis gazomvis 

wertilebis ricxvi 

jdomebis 

sxvadasxvaoba 

∆� ∆��,� = �� − �� �, � _ jdomebis gazomvis 

wertilebi 

jdomebis fardobiTi 

sxvadasxvaoba 

∆�  ⁄  ∆��,�  �.�⁄   �,� _ manZili wertilebs 

Soris 

gadaxra 

(horizontaluri 

gadaadgileba) 

"�∆#, ∆$� ∆# = #���� − #���� 
∆$ = $���� − $���� 

" = %∆x'∆y' 

#, $ _ � wertilis 

horizontaluri 

koordinatebi 

gadaxra vertikalidan ) )* = #�+,-� − #�./,-� 
)0 = $�+,-� − $�./,-� 

�, � _ erTi vertikaluri 

sibrtyis zeda da qveda 

donis wertilebi 

daxra ∆) ∆) = )����−)���� _ 

gadaxra (Zvra) � � = )ℎ ℎ _ wertilebs Soris 

gadaxra 

fardobiTi CaRunva 

(amoRunva) 

2  ⁄  2�3��4� �3��4�
= �2�� − ��3� − ��4��2 �3��4�  

2 _ CaRunvis isari,   
sigrZis ubanze � − 1, � da 
� + 1 wertilebs Soris 

grexvis fardobiTi 

kuTxe 

8 9 = �:� + :'�  ⁄  

:� ≅ <=:�
= − ��� − �'� >⁄  

:' ≅ <=:'
= − ��? − �@� >⁄  

�� _ 1-4 wertilebis 

jdoma nagebobis 

torsebis mixedviT 

 , > _ wertilebs Soris 

daSoreba 
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1 2 3 4 

deformaciis saSualo 

siCqare 

9 9 = A��B − ���C <⁄  < _ � da D gazomvis 
ciklebs Soris drois 

periodi 

 

 fuZis deformacia, rogorc misgan gamowveuli nagebobebis deformaciebi, 

umravles SemTxvevaSi atareben sivrciT xasiaTs. miuxedavad amisa xSirad 

geodeziuri monitoringis mixedviT samuSaoebis warmoebisas, rac ra Tqma unda 

aisaxeba nagebobebis konstruciis teqnikur mdgomareobaze deformaciis 

gavlenis da maTi Semdgomi ganviTarebis prognozirebis Sesaxeb teqnikuri 

daskvnis xarisxze. es iwvevs Secdomebs Sesabamisi RonisZiebebis Catarebis 

rekomendaciebis Sedgenisas, rac afrTxilebs kritikuli deformaciebisas 

negatiur Sedegebs. 

 fuZis deformaciis rTuli xasiaTisas aucilebeli xdeba saxasiaTo 

wertilebis masivis sivrciTi gadaadgilebebis geodeziuri gazomvis 

ganxorcieleba ramodenime doneze simaRlis mixedviT da obieqtis perimetrze. 

warmodgenili amocanis realizacia xdeba Sromatevadi, Tuki gamoviyenebT 

mxolod gazomvis tradiciul meTodebs. 

 

sur. I.49. taxeometris saerTo xedi 

 dReisaTvis gadawyvetis ufro efeqtur  xerxs warmoadgens obieqtis 

mdgomareobis sivrciTi azomva Tanamedrove eleqtronuli geodeziuri 

xelsawyoebiT – taxeometriT, romelic Tavis TavSi aerTianebs koduri 

Teodolitis, lazerulmanZilmzomis da minikompiuteris funqciebs. aseTi 
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xelsawyoebi farTodaa gavrcelebuli Tanamedrove samSeneblo warmoebaSi da 

warmodgenilia sxvadasxva firmebis mier, rogoricaa: SOKKIA (iaponia), Trimble 

Navigation (aSS), Leica Geosystems (Sveicaria), Topcon Positioning Systems (iaponia), Nikon 

(iaponia), Pentax (iaponia) da a.S. sur. I.49-ze mocemulia taxeometris saerTo xedi. 

 nagebobis taxeometriuli azomva (s-azomva) (nax. I.50) iTvaliswinebs 

monitoringis gansazRvrul etapze daniSnuli wertilebis masivebis sivrciT 

gansazRvras. es saSualebas iZleva gazomvis sxvadasxva ciklSi Sesabamisi 

wertilebis sivrciTi koordinatebis (#� $� E�) mniSvnelobebis sxvadasxvaobis 

mixedviT erTdroulad gamoiTvalos rogorc vertikaluri, ise horizontaluri 

gadaadgilebebi, gadaxra (Zvra) da sxva deformaciuli maxasiaTeblebi (ix. 

cxrili I.2). 

 wertilebis masivis sistematizaciis mizniT, romlis gadaadgilebebic 

Tavisi arsiT monitoringis sagans warmoadgens SemovitanoT gansazRvreba 

nagebobis deformaciis kontrolis sivrciTi-sakoordinato modeli (s-modeli). 

 

nax. I.50. monitoringis obieqtis s-azomva 

 

 nagebobebis zomebi da misi konstruqciuli sqemis damokidebulebiT s-

modeli SeiZleba formirebuli iqnas mxolod obieqtis gare konturis mixedviT, 

anu Sedgeba gare kontrolirebadi wertilebisgan (kvanZebisgan), romlebic 

fasadzea dafiqsirebuli obieqtis didi gabaritebis an misi rTuli 

konstruqciuli sqemis SemTxvevaSi gazomvis sizustis da deformaciis 

damatebiTi kontrolis SesaZleblobebis amaRlebisaTvis s-modeli unda 

Seicavdes sakontrolo kvanZebs obieqtebis SigniT (nax. I.51). mocemuli kvanZebis 

jdoma ganisazRvreba Senobis SigniT geometriuli nivelirebis gziT, amasTan 

cifruli nivelireba mniSvnelovnad zrdis samuSaos tempebs. nagebobis fuZis 

doneze ganTavsebuli gare kontrolirebadi kvanZebi, SeiZleba dublirebuli 
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iqnen standartuli jdomis markebis daxmarebiT, romlebic ganTavsebulia 

obieqtebis rogorc SigniT, ise gareT. 

 

nax. I.51. nagebobis deformaciis kontrolis s-modelis gare da Siga 

kontrolirebadi kvanZebi 

 

 monitoringis obieqtebis s-modelebis formireba dakavSirebulia 

ramodenime ZiriTadi sakiTxis gadaWrasTan: 

_ s-modelis kontrolirebadi kvanZebis arCevis kriteriumebis gansazRvra; 

_ gegmur-maRlivi geodeziuri safuZvlis formirebasTan moTxovnebis 

gansazRvra; 

_ monitoringis obieqetTan SezRuduli daSvebis problemis gadaWra; 

_ s-modelis SeqmnisaTvis gazomvis sizustesTan moTxovnebis gansazvra; 

_ gazomvis Sedegebis maTematikuri damuSaveba. 

 s-modeli warmoadgens urTierTdakavSirebuli wertilebis (kvanZebis) 

struqturirebul masivs. romelic asaxavs monitoringis obieqtis ZiriTad 

geometriul gansakuTrebulobebs, misi konstruqciuli sqemis 

gansakuTrebulobebis gaTvaliswinebiT. s-modelebis formireba xorcieldeba 

ramodenime etapad. aucilebeli informaciis Sekreba warmoebs monitoringis 

momzadebul etapze nagebobis konstruqciis teqnikuri mdgomareobis 

kompleqsuri sainJinro gamokvlevis mimdinareobisas. 

 I etapi _ sawyis etapze, saproeqto dokumentaciis arsebobis SemTxvevaSi 

nagebobis ZiriTadi gansakuTrebulobebis gamovlena SeiZleba moxdes 

monitoringis obieqtis naxvis gareSec. amasTan arqiteqturuli naxazebis 

mixedviT (gegmebi, fasadebi Wrilebi) fiqsirdeba obieqtis iseTi maxasiaTeblebi, 

rogoricaa: 

_ gabaritebi (zomebi) 

_ konfiguracia gegmaSi 
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_ sarTulianoba 

_ ZiriTadi RerZebis ganlageba 

 konstruqciuli naxazebis monacemebis detaluri gacnobisas ZiriTadi 

yuradReba eTmoba: 

_ mzidi konstruqciebis ganlagebis sqemebs; 

_ nagebobis sivrciT sixistes; 

_ saZirkvlebis tips. 

 deformaciuli maniSnebis ganTavsebis proeqtis Sedgenisas nagebobis 

saxasiaTo wertilebSi damatebiT aucilebelia moSenebis moednis sainJinro-

geologiuri da hidrogeologiuri pirobebis monacemebi, romelTa Sesabamisad 

SemdgomSi ganisazRvreba: 

_ jdomis dasaSvebi absolituri sidideebi; 

_ jdomebis saproeqto winaswar dasaSvebi araerTgvarovneba. 

 daniSnulebis, gabaritebis, konstruqciuli sqemis da sxva gansxvavebuli 

obieqtebisaTvis saerTo SemTxvevebSi ss-modelebis kontrolirebadi kvanZebi 

ganlagdeba: 

_ karkasis kvanZebSi; 

_ mzidi grZivi da ganivi kedlebis gadakveTis adgilebSi; 

_ deformaciuli nakerebis ganTavsebis zonaSi; 

_ nagebobis calkeuli nawilebis Sepirapirebis adgilebSi da sxva. 

 amgvarad, gare kontrolirebadi kvanZebi unda ganlagdnen aucilebeli 

rigobriobiT gare kedlebis perimetrze da kuTxeebis mixedviT, nagebobis 

RerZis bijis da sarTulebis gadaxurvis donis Sesabamisad (saZirkveli – 

pirveli sarTuli, Semdeg arCeuli gadaxurvebi), unda imyofebodnen simaRlis 

mkveTri cvlilebebis adgilebSi, burulis mikvris adgilebSi da a.S. 

 kontrolirebadi kvanZebis raodenoba sakmarisi unda iyos monitoringis 

obieqtis sivrciTi deformaciis gansazRvrisaTvis da jdomis procesis 

araerTgvarovnebis gamovlenisaTvis. amasTan aucilebelia gaviTvaliswinoT 

didi raodenobis wertilebis gazomvis sirTule da ekonomiuri 

mizanSewoniloba, geodeziuri gazomvis sizustis Semcireba, rac pirdapiraa 

damokidebuli azomvis sadgurebis raodenobaze (CaRunvis mdebareobaze). aseve 

aucilebelia aRniSnuli iqnas, rom maqsimalurad sarwmuno monacemebis 

misaRebad gazomvebis erTi ciklis Sesrulebis dros unda iZleodes obieqtis 

stabiluri mdgomarebis garantias. mocemuli etapis dasasruls iniSneba s-

modelebis kontrolirebadi kvanZebis winaswari ganTavsebis adgilebi. 
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 II etapi _ s-modelebis kvanZebis winaswari arCevis Semdeg warmoebs maTi 

raodenobis da adgilze ganlagebis koreqcia monitoringis obieqtis vizualuri 

Seswavlis mimdinareobisas Semdegis gaTvaliswinebiT: 

_ garSemo arsebuli ganaSenianebis pirobebis; 

_ nagebobebis eqspluataciis gansakuTrebulobebis. 

 axlomdebare teritoriis mWidro ganaSenianebis pirobebSi saWiroa: 

_ monitoringis obieqtis s-modelebis kvanZebis daniSnul mdebareobasTan 

misawvdomobis xarisxis gansazRvra; 

_ kontrolirebadi wertilebis raodenobis Semcirebis SesaZleblobis 

gansazRvra maTi azomvis SeuZleblobisas. 

 vizualuri gacnobis mniSvnelovan aspeqts SeiZleba mivakuTvnoT 

nagebobebis gare mopirkeTebis konstruqciebis dawvrilebiTi Seswavla jdomis 

da defromaciis maniSnis tipis arCevis mizniT. 

 s-modelebis Siga kvanZebis adgilmdebareoba da raodenoba SeiZleba 

icvlebodes Senobis SigniT ganTavsebuli mzidi konstruqciebis zedapirebTan 

miRwevis pirobebze damokidebulebiT. 

 III etapi. nagebobebze kontrolirebadi kvanZebis mdebareobis fiqsacia 

xorcieldeba deformaciuli maniSnebis daxmarebiT. amasTan SesaZleblobis 

mixedviT, aucilebelia davicvaT saketebis vertikalurobis da maniSnebis 

dayenebis donis horizontalurobis moTxovnebi. Semdeg fasadebis detalur 

sqemebze fiqsirdeba gare deformaciis maniSnebis saboloo adgilmdebareobebi. 

sarTulebis gegmebze daitaneba Siga jdomis markebis adgilebi mzidi 

konstruqciebis mdgomareobis maRlivi kontrolisaTvis. yovel markas eniWeba 

nomeri, misi mdebareobis Sesabamisad, romlis qveSac SemdgomSi fiqsirdeba 

yvela dakvirveba, romelic exeba mocemul markas. 

 

moTxovnebi sayrdeni geodeziuri qselis  

agebis mimarT 

 

 monitoringis obieqtebis s-modelebis agebis mniSvenlovan etaps 

warmoadgens sayrdeni geodeziuri qselis (sgq) ageba, romelic warmoadgens 

wertilebis adgilmdebareobaze arCeul da Camagrebul sistemas, romelic 

emsaxureba geodeziuri azomvis sayrden punqtebs. sgq-s wertilebis saerTo 

moTxovnebi SeiZleba warmovadginoT Semdegi saxiT [1]: 

_ deformaciuli procesebis gavlenis zonis miRma ganTavsebuli an  

mocemuli zonis sazRvrebs gareT sakontrolo orientaciuli wertilebis 

arseboba; 
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_ sxvadasxva saxeobis vibraciuli procesebis gavlenis da wertilebis 

rRvevis SesaZleblobis arseboba; 

_ wertilis mdgomareobis stabilurobis mudmivi kontroli. 

 gegmur-maRlivi qselis obieqtebis gare kontrolirebadi kvanZebis 

taqeometruli azomvisaTvis iqneba poligonometriis meTodiT, romelic ufro 

xSirad gamoiyeneba qalaqis pirobebSi da Seicavs sgq wertilebze ganTavsebuli 

sadgurebs, im raodenobiT rac sakmarisia obieqtis yvela markirebuli 

wertilis mdgomareobis fiqsaciisaTvis. amasTan dasaSvebia `dakiduli~ 

sadgurebis arsebobac. ss-modelis kontrolirebadi kvanZebis gadaadgilebis 

sididis gansazRvrisaTvis deformaciuli zonis sazRvrebs gareT Caiwyoba 3-4 

sayrdeni niSani. maT stabilurobaze msjeloben sawyis da mimdinare ciklSi 

maTi koordinatebis da simaRleebis Tanxvedris mixedviT. 

 sgq-s forma ganisazRvreba ganaSenianebis teritoriis, monitoringis 

obieqtebis formis da farTobis da masTan miRwevis mixedviT [2]. amaze 

damokidebulebiT qseli proeqtirdeba calkeuli svlis sistemis saxiT sakvanZo 

wertilebiT. nagebobis azomva xorcieldeba koordinatebis pirobiT 

(adgilobriv) sistemaSi. aseTi sistemis RerZebis ufro xelsayreli ganTavseba 

miiRweva nagebobis grZiv da ganiv RerZebTan maTi mimarTulebis Tanxvedrisas, 

rac saSualebas iZleva Sualeduri gamoTvlebis gareSe ganisazRvros mocemuli 

RerZebis axlos s-modelebis kvanZebis gadaadgileba. 

 Siga kontrolirebadi kvanZebis jdomis vertikaluri Semadgenlobis 

gansazRvris mizniT Seqmnili maRlivi qseli formirdeba geometriuli 

nivelirebis meTodiT da Seicavs sayrden reperebs, romelTa maRlivi 

mdebareoba rCeba praqtikulad ucvleli. reperis tipi dgindeba moednis 

gruntul pirobebze damokidebulebiT: 

_ siRrmiTi reperebi, romelTa safuZvlebi Caiwyoba kldovan, 

naxevradkldovan an sxva ZiriTad praqtikulad arakumSvad gruntebSi; 

_ gruntuli reperebi, romelTa safuZvlebi Caiwyoba sezonuri gayinvis an 

gruntis  gadaadgilebis siRmis qveS; 

_ kedlis reperebi, romlebic magrdeba mimdebare Senobebis da nagebobebis 

mzid konstruqciebze, romelTa saZirkvelis jdoma praqtikulad 

stabilizebulia. 

 maRlivi sgq iwyoba erTeuli bijis saxiT an sayrden reperebs Soris 

bijebis  sistemis saxiT, romlebic Caiwyoba ara ugvianes 2 TviT adre, vidre 

daiwyeba nagebobis deformaciaze dakvirveba. maRlivi nivelirebis sayrdeni 

reperebis mimarT moTxovnebi: 
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_ deformaciuli procesebis gavlenis zonis miRma ganlageba jdomadi 

gruntis fenis sammag manZilze, an qvabulis mimagrebis meTodze 

damokidebulebiT monitoringis obieqtis mimdebare teritoriaze 

mSeneblobis ganxorcielebisas; 

_ ara nakleb sami sakontrolo reperis arseboba; 

_ dakvirevebis yoveli ciklisaTvis sayrdeni reperebis stabilurobis 

kontrolis SesaZlebloba. 

 Siga jdomadi maniSnebis nivelireba unda warmoebdes simaRlis erTian 

sistemaSi gare deformaciis maniSnebTan erTad informaciis Semdgomi 

damuSavebis gamartivebisaTvis. sgq-s punqtebis zusti ganlageba da konstruqcia 

SemuSavdeba uSualod im organizaciis mier, romelic  awarmoebs gazovebs, 

Sesabamis saeqspluatacio da komunaluri organizaciebis mier damtkicebuli 

gegmis mixedviT da SeTanxmebiT. 

 

deformaciuli da jdomadi  maniSnebis damzadebis da dayenebis teqnologia 

 

 saerTo SemTxvevebSi deformaciuli da jdeniTi maniSnebi _ esaa 

geodeziuri niSnebi, romelbic mWidrodaa damagrebuli nagebobis 

konstruqciebze, rogoricaa kedlebi, kolonebi, koWebi, gadaxurvebi, 

saZirkvlebi da a.S, romlebic Tavis sivrciT mdebareobas icvlian fuZis 

araTanabari jdomis da deformaciis Semdgomi gadanawilebis Sedegad mTeli 

nagebobis moculbaSi. 

 gare deformaciuli maniSnebi. samSeneblo konstruqciebis elementebis 

gadaadgilebebis sivrciTi Semadgenlis gazomvisas winaswar arCeul wertilebze 

(s-modelis kvanZebi) eleqtronuli taqeometris gamoyenebiT ayeneben 

Suqdambrunebel deformaciul markebs TviTwebvadi amreklebis saxiT, romlebic 

saimedod ewebeba nebismier Tanabar zedapirs. amreklebi warmoadgens brtyel 

TviTwebvad firs (nax. I.52,a), romlis gare zedapirze datanilia katafoturi 

fena mikroprizmebis an 0.05-dan 0.3 mm-mde diametris SuSis burTulebis saxiT. 

firebi mzaddeba sxvadasxva zomis, upiratesia marTkuTxa formebi, aqvT 

mimarTvis fiqsirebuli wertili. 

 TviTwebvadi mareklebis gamoyeneba iZleva Sromis danaxarjis ekonomiis 

saSualebas, kedlebSi Riobebis gaburRvis da dubelebis dayenebis 

aucileblobis ararsebobis Sedegad. amreklebs SeuZliaT aitanon sezonuri 

klimaturi zemoqmedebebi. 

 jdomis maniSnebi geometriuli nivelirebisaTvis. SedarebiT mkacri 

moTxovnebi waeyeneba jdomis maniSnebs, romlebic magrdeba Siga 
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kontrolirebadi kvanZebis ganlagebis adgilebSi, rac gamoiyeneba niveliris 

lartyis dasamagreblad an Camosakidad. mocemul SemTxvevaSi maTi 

konstruqciebi unda uzrunvelyofdnen lartyis mdgomareobis fiqsirebis 

sizustes, mdgradobas, xangrZliv Senaxvas, agreTve unda uzrunvelyofdnen 

nivelirebis samuSaoebis warmoebis metad xelsayrel pirobebs. 

 dayenebis adgilebis Seasbamisad jdenis maniSnebi iyofa kedlis  

(konstruqciis vertikalur sazRvrebze) da maniSni-konstruqciebi (nagebobis 

calkeuli detalebi, gamoiyeneba maniSnebad). kedlis gare jdomis maniSnebi 

ZiriTadad yendeba mokirwyvlis donidan 0.4÷0.8 m-is daSorebiT. maniSnebi 

Senobis SigniT Caiwyoba azomvisaTvis mosaxerxebel simaRleze nagebobis 

konstruqciebTan daSvebis SesaZleblobis gaTvaliswinebiT. 

 tradiciulad jdomis maniSnebi mowyobis da Camagrebis xerxze 

damokidebulebiT sruldeba: 

_ gare da Siga aguris (blokis) kedlebSi da svetebSi, rkinabetonis da 

betonis konstruqciebis tanSi Casawyobi; 

_ zedapirulebi, romlebic magrdeba foladis Casawyob zolebze, an 

foladis kolonebze; 

_ daxuruli (meqanikuri dazianebis adgilebSi); 

_ faruli, Skaluri da a.S. 

 

nax. I.52. deformaciis da jdomis maniSnebi a) brtyeli TviTwebvadi deformaciis 

maniSnebi b) kedlis jdomis maniSnis mowyobiloba 

 

 SemuSavebuli meTodikis realizaciisas Siga kontrolirebadi kvanZebis 

nivelirebisaTvis gamoiyeneboda zedapiruli jdomis maniSnebi, romlebic 

yendeboda gadaxurvis mzid koWebze da meqanikuri zemoqmedebisgan dacul 

saTavsis Siga mopirkeTebis konstruqciebze (dakiduli Weri). sarwmuno 

Sedegebis miRebis mizniT gare jdomis markebi im obieqtebisaTvis, romlebsac 
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aqvT ventilirebadi fasadebi da gare Tboizolacia, rac damaxasiaTebelia 

dReisaTvis agebuli sxvadasxva daniSnulebis umetesi SenobebisaTvis, ewyoboda 

mzidi konstruqciebis tanSi Casawyobi ankerebis saxiT. am ankerebSi gazomvis 

momentSi Caixraxneba liTonis Zeli, rac warmoadgens lartyis Camagrebis 

sayrdens (nax. I.52,b). monitoringis mTeli periodis manZilze maniSnebis 

SenarCunebis uzrunvelsayofad isini sruldeboda mosaxsneli. 

 

samganzomilebiani lazeruli gadaxris mzomi sivrciTi koordinatebis 

gazomvisaTvis  

 

 iq, sadac taxeometri ver muSaobs gamoiyeneba Cvens mier damuSavebuli 

samganzomilebiani lazeruli gadaxris mzomi, romlis funqcionaluri sqema da 

saerTo xedi mocemulia sur.  

I.53-ze. 

 

sur. I.53. samganzomilebiani lazeruli mzomi 

 

 s-azomvis teqnologiis gamoyeneba SezRuduli daSvebis pirobebSi 

samganzomilebiani lazeruli gadaxris mzomis gamoyenebiT tradiciul 

teqnologiebTan SedarebiT, romlebic dafuZnebuli iyo standartuli brtyeli 

markebis gamoyenebaze saSualebas iZlevian: 

_ gazomvebis Sromatevadobis Semcireba azomvis sadguris ararsebobis 

xarjze, romlebic Tavsdeba garTulebuli miRwevadobis adgilebSi 
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(mimdebare nagebobebis saxuravebi, savali nawilebi, teritoriis nawilebi 

da a.S.); 

_ nagebobis saxasiaTo wertilebis sivrciTi gadaadgilebis ufro sruli 

suraTis miRebis uzrunveyofa gare s-modelis kvanZebis raodenobis zrdis 

xarjze, romlebic ganlagebulia zeda kontrolirebad horizontalur 

doneebSi. 

 

kontrolirebadi kvanZebis deformaciis monitoringi 

 

 amocanis gadawyvetisaTvis gamoyeneba gadaadgilebebis gansazRvris 

koordinatTa meTodi. monitoringis obieqtis s-modelis deformaciebis dros 

garkveul SualedSi gansazRvraven deformaciuli maniSnebis horizontaluri da 

vertikaluri gadaadgileba sidideebiT, romlebic dayenebulia nagebobis 

kontrolirebad kvanZebSi, romlebic gamoiTvleba, rogorc Sesabamisi maniSnebis 

koordinatebsa da simaRleebs Soris sxvaoba monitoringis sxvadasxva etapze. 

amasTan sawyis (aTvlis saTave) mdgomareobad miiReba gazomvebis I ciklis 

Sedegebi. 

 gare kontrolirebadi kvanZebi. s-modelis gare kontrolirebadi kvanZebis 

gegmuri da maRlivi gansazRvra sruldeba maTi sivrciTi koordinatebis 

gazomvis gziT koordinatebis adgilobriv sistemaSi polaruli meTodiT 

winaswar Seqmnili sqemiT, risTvisac gamoiyeneba samganzomilebiani lazeruli 

mzomi. 

 mWidro saqalaqo dasaxleba ganapirobebs didi raodenobis Sualeduri 

sadgurebis gamoyenebis aucileblobas s-azomvis warmoebisas da 

poligonometrul svlebSi mokle mxareebis Cawyobas, rac amcirebs orientirebis 

sizustes Semdgom sadgurze. am movlenis aRsakveTad rekomendebulia 

stacionaluri aragadasatani damatebiTi saorientacio wertilebis gamoyeneba, 

romlebic poligonometriuli svlis sadguridan moSorebulia manZiliT, rac 

amcirebs centrirebis da reduqciis gavlenas. 

 mocemul naSromSi damuSavebulia s-azomvis teqnologiis realizeba 

SezRuduli daSvebis pirobebSi samganzomilebiani lazeruli gadaxris mzimis 

daxmarebiT saSualebas iZleva amaRldes s-azomvis efeqturoba sgq sadgurebis 

raodenobis Semcirebis da maT Soris manZilis gazrdis xarjze, rac Tavis 

mxriv gavlenas axdens gazomvebisas orientirebis sizustis gazrdaze. 

 poligonometriuli svlis sadgurebis koordinatebi ��, �', �?... �.3�, �., 
ganisazRvreba koordinatTa arCeul sistemaSi adgilze wrfeebis sigrZis  �,  ', 
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...,  .3� gazomvis gziT, romlebic TanmimdevrobiT aerTeben am sadgurebs da 

qmnian poligonometriul svlas, agreTve maT Soris horizontalur kuTxeebs :�, 
:', ..., :� [2]. poligonometriuli svla Caiwyoba sayrdeni (sawyisi) sadguridan 

�� = �G cnobili koordinatebiT #G, $G da mocemuli direqciuli kuTxeebiT HG 
gadamkveT wertilze �IG. maSin D + 1 svlis sadgurisaTvis 

HB = HG + ∑ :BBBK� − D180N;#B4� = #G + ∑  BBBK� PQ�HB;$B4� = $G + ∑  BBBK� ���HB ,                     (I.11) 
sadac: HB _ D mxaris direqciuli kuTxe; 

#B4�, $B4� _ poligonometruli svlis D + 1 punqtis koordinatebia 
 B _ svlis punqtebs Soris wrfis sigrZe; 

:B _ svlis mxareebs Soris kuTxeebi. 

 poligonometriuli svlis (bijis) CawyobasTan erTdroulad warmoebs 

deformaciis markebis azomva s-modelis vertikaluri saketis mixedviT maTi 

ganTavsebis Sesabamisad. gazomvebis sizustis amaRlebis mizniT saketebis azomva 

SesaZleblobis mixedviT dublirdeba svlis (bijis) mezobeli sadgurebidan 

(nax. I.54). 

 

nax. I.54. s-modelis vertikaluri svlis taqeometruli azomva 

 

 deformaciis markebis sivrciTi koordinatebi, romelbic mowyobilia 

kontrolirebad kvanZebSi, ganisazRvreba deformaciis maniSnebze daxris kuTxis 

da manZilebis gazomvis Sedegebis mixedviT xelsawyoSi svlis sadguris 

koordinatebis mniSvnelobebis da instrumentis simaRlis safuZvelze (nax. 55). 
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#� = RB + S���TPQ�H;$� = UB + S���T���H;E� = VB + SPQ�T + WX,                        (I.12) 
sadac: RB, UB, VB _ D poligonometriuli svlis koordinatebia; 

#�, $� , E� _ � deformaciis maniSnis koordinatebi; 
S _ daxrilobis manZili; 

T _ zenitis kuTxe; 

H _ direqciuli kuTxe; 

WX _ instrumentis simaRle. 

 

nax. I.55. s-modelis kvanZebis sivrciTi koordinatebis gansazRvra 

 

 poligonometriuli svla iketeba sawyis sadgurze �. = �G an �. = �? 
sadgurze #?, $? cnobili koordinatebiT da H? direqciuli kuTxeebiT �I? 
gadamkveT wertilze. 

 eleqtronuli taqeometrebis gamoyeneba saSualebas iZleva vawarmooT 

horizontaluri, vertikaluri kuTxeebis da daxrilobiTi manZilebis 

erTdrouli gazomva. programuli uzrunvelyofa avtomaturad iTvlis 

vizirebuli samizneebis sivrciT koordinatebs gasazom manZilebSi da gasazom 

kuTxeze xelsawyos vertikaluri RerZis gadaxraSi Sesworebebis 

gaTvaliswinebiT. 

 araTanabari deformaciis sidide da mimarTuleba ganisazRvreba 

deformaciuli maniSnebis kordinatebis sxvadasxvaobis mixedviT drois 

SualedSi nuls da �-iur ciklebs Soris. 

∆R�� = #�N − #��;
∆U�� = $�N − $��;
∆V�� = E�N − E�� ,

                         (I.13) 

 monitoringis � ciklSi ss-modelis � koordinatebad kvanZSi gegmiuri 

gadaadgilebebis mimarTuleba da sidide: 
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∆RU�� = YA∆R��C' + A∆U��C';
Z�� = [\P<= ∆]_̂

∆`̂_ ,                     (I.14) 

sadac: Z _ horizontaluri gadaadgilebis kuTxe 

� _ kontrolirebadi kvanZis sivrciTi gadaadgileba 

∆RUV�� = YA∆RU��C' + A∆V��C';
a�⟶       3�� = [\P<= ∆]`̂_

+_̂3+^cd_ ,                    (I.15) 

sadac: a _ vertikaluri gadaadgilebis kuTxea 

 saketis gadaadgilebis mimarTuleba da sidide gamoiTvleba analogiuri 

mimoxilviT zeda da qveda wertilebis koordinatebs Soris sxvaobiT (nax. I.56). 

 

nax. I.56. s-modelis vertikaluri saketis sivrciTi gadaadgileba 

 

 Siga kontrolirebadi kvanZebi. Siga kontrolirebad s-modelis kvanZebs 

Soris wanacvleba ganisazRvreba mimdevrobiTi geometriuli nivelirebis svlis 

Cawyobis gziT, sayrdeni reperidan dawyebuli, romelsac aqvs cnobili niSnuli, 

niSnulis mimdevrobiTi gadacemiT Senobis saWiro sarTulze (doneze) da 

SemdgomSi yvela markirebuli wertilis azomviT. amgvarad jdomis markis � 
niSnuli yovel ciklSi: 

��� = �e,� + ∑ ℎ���K� ,                       (I.16) 

sadac: �e,� _ sayrdeni reperis niSnuli; 

� _ jdomis markebis raodenoba; 

ℎ� _ monitoringis � ciklSi nivelirebis qselis wertilebs Soris wanacvleba 

 � Siga jdomis markis vertikaluri jdoma Seadgens 

∆E�� = ���3� − ���;
∆V�� = ��N − ���,                        (I.17) 
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sadac: ∆E�� _ gazomvis ciklebs Soris drois manZilze markis jdoma; 

∆V�� _ gazomvis nulovani ciklidan markis sruli jdoma. 

 

s-azomvis warmoebisas gazomvis sizustis mimarT moTxovnebi 

 

 monitoringis obieqtis sivrciTi mdebareobis geodeziuri gazomva, 

rogorc gazomvis yvela sxva saxeoba, mudmivi sidideebis ganmeorebiT 

gansazRvrisas iZleva ramdenadme gansxvavebul Sedegebs, rac ganpirobebulia 

mravali faqtoriT, romelTa Soris mTavars warmoadgens gazomvis ZiriTadi 

maxasiaTeblebi [3]: 

_ gazomvis sizuste (gansakuTrebulad zusti, maRali sizustis, teqnikuri); 

_ gazomvis sarwmunooba, damokidebulia gazomvis saSualebebis arCeul 

parametrebze da Casatarebeli gazomvebis moTxovnebTan gazomvis saSualebebis 

arCeul parametrebze da Casatarebeli gazomvebis moTxovnebTan gazomvis 

saSualebebis metrologiuri maxasiaTeblebis Sesabamisobaze; 

_ gazomvis cdomilebebi: 

 uxeSi Secdomebi _ gamowveulia gasazomi sistemebis gaumarTaobiT, 

registris SecdomebiT, gare pirobebis mkveTri gauaresebiT da a.S. 

gamovlindebian maTematikuri statistikis meTodebiT, rac moiTxovs 

ganmeorebiTi gazomvebis Catarebas an kontroldeba aqsiometruli 

maCveneblebis SesrulebiT ∑ ∆V = 0, ∑ ∆R = 0, ∑ ∆U = 0; 
 sistematuri _ gamowveulia xelsawyos, gazomvis meTodebis Teoriis 

SemuSavebis arasrulyofilebiT, gasazomi aparaturis arazusti 

graduirebiT, gazomvis pirobebis cvlilebebiT, gamoswordeba 

eqsperimentis Sedegad aRmoCenili Sesworebebis SetaniT; 

 SemTxveviTi _ arakontrolirebadi faqtorebis gavleniT (anaTvlebis 

uzustoba, temperaturis semTxveviTi cvlileba, vibracia da a.S.), fasdeba 

maTematikuri statistikis meTodebiT mravaljeradi gazomvebis 

monacemebis mixedviT. 

 s-modelis deformaciis gazomvebis sizuste ganpirobebulia samuSaoebis 

warmoebis teqnikuri davalebiT normatiuli dokumentebiT an, aucileblobis 

SemTxvevaSi, mas specialurad iTvlian. saWiro sizuste gansazRvravs gazomvis 

sizustis klasis arCevas da xasiaTdeba saSualo kvadratuli cdomilebiT (skc). 

 s-modelis kontrolirebadi kvanZebis sivrciTi mdgomareobis azomvis 

Catarebis sizuste ganisazRvreba cdomilebis gaCenis sxvadasxva wyaroebiT: 

_ sawyisi monacemebis cdomileba (f�) 
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_ centrirebis cdomileba (fg) 
_ vizirebis cdomileba (fh) 
_ gare pirobebis gavlenis cdomileba (f�) 
_ instrumentaluri cdomileba (f-) 

 saerTo SemTxvevaSi ss-modelis kvanZebis koordinatebis gazomvis sruli 

skc (saSualo kvadratuli cdomileba): 

f�' = f�' + fg' + fh' + f�' + f-' + ⋯ + f�' = ∑ f'��K� ,        (I.18) 

 umravles SemTxvevaSi monitoringis obieqtis gadaadgilebebis gazomvebis 

aucilebeli sizuste da misi Sesabamisi sizustis klasebi ganisazRvrebian 

normatiuli moTxovnebis safuZvelze [1], amasTan vertikaluri gadaadgilebebis 

gazomvebi iyofa sizustis sam klasze, horizontaluri ki oTxze. 

gadaadgilebebis gazomvis sizustis gansazRvris moxerxebulobisaTvis ГОСТ 

24846-81-is cxrili I.1 da cxrili I.2-is monacemebi [1] warmodgenilia sqematuri 

saxiT nax. I.57-ze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. I.57. gazomvebis dasaSvebi cdomilebis gansazRvra ГОСТ 24846-81 

 

 gadaadgilebebis gazomvis sarwmunooba fasdeba gazomvis skc meTodis 

fardobiT prognozirebuli gadaadgilebebis sididesTan, movlenis dadgomis 

savaraudoobis gamoTvlis gziT. 

gadaadgilebis gazomvis dasaSvebi 
cdomileba 

50-100 mm-mde 

100-250 mm 

250-500 mm 

500 mm-ze 
meti 

qviSovani grunti 

Tixovani grunti 

qviSovani grunti 

Tixovani grunti 

qviSovani grunti 

Tixovani grunti 

qviSovani grunti 

Tixovani grunti 

1 mm 

2 mm 

5 mm 

10 mm 

15 mm 

I 

II 

III 

IV 

gazomvis sizustis klasi 

Senobis an nagebobis eqspluataciis 
periodisaTvis proeqtiT gansazRvruli 

vertikaluri da horizontaluri 
gadaadgilebebis saangariSo sidide 

unikaluri Senoba-nagebobebi, 
romlebic imyofebian eqspluataciis 

xangrZliv periodSi, agebulia 
kldovan an naxevradkldovan 

gruntebze 

Senobebi da nagebobebi agebuli 
qviSis, Tixis an sxva kumSvad 

gruntebze 

Senobebi da nagebobebi, agebuli 
nayar, jdomad, zatorful da sxva 

Zlier kumSvad gruntebze 

miwis nagebobebisaTvis 

vertikaluri gadaadgileba horizontaluri gadaadgileba 
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s-azomvis Catarebisas gazomvis sizustis angariSi 

 

 gazomvis sizustis angariSi gansazRvravs samuSaoebis warmoebis proeqts: 

gazomvis meTodikas, dasaSveb gadaxrebs, gazomvis pirobebs. sizustis dabali 

moTxovnebi ar gamoavlenen deformaciuli procesis arsebobas. momatebuli 

moTxovnebi, Tavis mxriv, iwvevs diagnostikuri samuSoebis Sesrulebis vadebis 

da maTi Rirebulebis zrdas. 

 diagnostikur-gasazomi samuSaoebis sizustis angariSis procesis 

warmodgenili saerTo saxis Tanaxmad, ss-azomvis sizustis angariSisas 

ansxvaveben pirdapir da uku amocanebs. 

  pirdapiri amocana uku amocana 

mizani: suzustis Sefaseba sizustis angariSi 

mocemulia: >B; jB ∆k�, l� 
ganisazRvros: l� >B; jB 
piroba: l� ≤ ∆k� _ piroba Sesrulebulia 

l� ≥ ∆k� _ piroba ar Sesrulebula 

aq k� _ s-modelis � kvanZis gadaadgilebis mniSvneloba gamoiTvleba rogorc 

Sesabamisi koordinatebis sxvaoba gazomvis sxvadasxva ciklSi. 

∆k� _ gadaadgilbebis gazomvis dasaSvebi (normatiuli) skc, სკც∆]�`� _ 

horizontaluri; სკც∆o _ vertikaluri; 

>B _ svlis D sadgurze standartuli gazomvebi; 

H, :,   _ Sesabamisad poligonometriul svlaSi direqciuli kuTxe, mxaris 

sigrZe da wrfis sigrZe; 

S, T, p _ Sesabamisad markebis azomvisas daxrili manZili, zenitis kuTxe, 

polaruli kuTxe; 

ℎ _ gadaWarbeba nivelirul svlaSi; 

jB _ gazomvis saSualo kvadratuli cdomileba fq , fr , fsft , fu, fvfX
  

l� � deformaciis markis � koordinatis skc gansazRvra 
f*�0�, f+  

 zemoT moyvanili sidideebi dakavSirebulia Semdeg saerTo tolobebTan: 

k� = Z�A>�, … , >.C, � → �;
l� = y�A>�, … , >. , j�, … , j.C,                   (I.19) 

sadac: � _ deformaciis markebis raodenobaa; 
z _ sgq punqtebis raodenoba. 
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 pirdapiri amocanis gadawyvetis Sedegad fasdeba gazomvebis faqtiuri 

sizuste sakontrolo sgq-s da gamzomi xelsawyoebis gamoyenebisas. gazomvebis 

mocemuli sizustis uzrunvelyofis aucileblobisas wydeba uku amocana [2]. 

 SemuSavebuli meTodikis realizaciisas konkretuli tipis gasazomi 

aparaturis arsebobis pirobebSi wydeba pirdapiri amocana. mocemul SemTxvevaSi 

sizustis kontroli da Sefaseba gazomvebis Sedegebis mixedviT warmoebs 

poligonometriuli svlis sawyis �. = �G an �. = �? wertilze Caketvisas 

cnobili #?, $? koordinatebiT da H? direqciuli kuTxiT �g? Semxvedr 

wertilze. qselis sadguris koordinatebis gansazRvris Secdomebi izrdeba 

sawyisi wertilidan dacilebis proporciulad imasTan dakavSirebiT, rom mxris 

da kuTxis gazomva Seicavs cdomilebebs Sesabamisad { �, { ',..., { � da {:�, 
{:',..., {:�4� svlis kuTxuri da wrfivi acdenebi: 

2q = H. − HG2* = #. − #G20 = $. − $G
    ან

ან
ან

    2q = H. − H?;2* = #. − #?;20 = $. − $?,                   (I.20) 
 sruli wrfivi acdena 

2e = Y2*' + 20',                           (I.21) 
 svlis perimetrSi fardobiTi acdena: 

|}∑ s ≤ �t,                             (I.22) 
sadac: S _ svlis dasaSvebi fardobiTi cdomilebis mniSvneli. 

 sgq-s poligonometriis meTodiT agebisas wrfivi da kuTxuri gazomvebis 

sizuste SeiZleba agreTve gamoTvlili iqnas grZivi da ganivi gadaadgilebebis 

koordinatebis Semadgeneli Secdomebis mixedviT. 

 ganivi Zvra: 

f~ = ���  Y.4?�' ,                         (I.23) 

 grZivi Zvra: 

f� = f�%z,                           (I.24) 
 poligonometriuli svlis or sawyis wertilze dayrdnobisas svlis 

SuaSi iqneba: 

f��,- = ��√.' ,                         (I.25) 

 skc calkeuli svlis miaxloebiTi Sefasebisas daaxloebiT erTidaigive 

mxareebiT, romlebic eyrdnobian 2 sawyis punqts gaRunuli svlisTvis iqneba: 

�' = f�' z + ����� �"�,B' �,                     (I.26) 
sadac: "�,B'  _ daSoreba svlis yoveli wertilidan mis centramde. 
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 svlis zRvruli fardobiTi acdena: 

'��s� ≤ �t,                             (I.27) 
sadac:   _ svlis sigrZe. 

 daxuruli niveliruli 2 svlis acdena ganisazRvreba sadguris � 
ricxvisas daxuruli svlis Sesabamisad � jdeniTi maniSnis � simaRleebs Soris 

sxvaobiT: 

2 = ��� − ��G ≤
���
��±0.15√�±0.5√�±1.5√�±5.0√�

    
−−−−   

სიზუსტის  W კლასი
სიზუსტის WW კლასი
სიზუსტის WWW კლასი
სიზუსტის W� კლასი

 [1]       (I.28) 

 gadaWarbebis saSualo kvadratuli cdomileba fX sadgurze orjeradi 

gazomvebis Sedegebis mixedviT: 

fX ≤ �' Y�-��� ,                        (I.29) 
sadac: { _ sadgurze orjeradi gazomvebis sxvaoba; 

� _ nivelirul qselSi sxvaobis saerTo ricxvi 

daxuruli svlebisaTvis sizustis Sefaseba xorcieldeba sadgurze 

gadaWarbebis fX skc-s mixedviT: 

fX ≤ Y�|���∙� ,                            (I.30) 
sadac: 2 _ daxuruli svlis acdena, mm 

� _ svlis ricxvi; 

� _ svlaSi niveliruli sadguris ricxvi. 

 skc calkeuli svlebisaTvis simaRlis gansazRvra gamoiTvleboda Semdegi 

formulis mixedviT: 

f = fX√�,                          (I.31) 
sadac: � _ svlaSi SedarebiT moSorebul markamde niveliruli sadgurebis 

ricxvi 

 deformaciuli markebis gadaadgilebis gazomvebis skc cdomilebis 

Teoriis Tanaxmad [3]: 

f∆]�∆`� = ±f*�0�√2 ≤ f∆]�∆`�ნორმ ;
f∆o = ±f+�X�√2 ≤ f∆+ნორმ,                  (I.32) 

 uku amocanis gadawyvetis SemTxvevaSi saproeqto sgq-s agebis sizustis 

Sefaseba mdgomareobs sakvanZo punqtebis koordinatebis mosalodneli 

cdomilebis svlis fardobiTi Secdomebis gansazRvraSi da maT SedarebaSi 

dasaSveb mniSvnelobebTan. qselSi gazomvebis sizustis winaswari angariSis 

safuZvelSi devs Semdeg damokidebulebebi: 
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f� = �Y ���;                         (I.33) 
��� = 2�2���� + 22�2'��' + ⋯ + 22�2���� + 2'2'�'' +

+ ⋯ + 22'2��'� + ⋯ + 2�2����,          (I.34) 

 matriculi saxiT 

��� = � ��� S��3����;                       (I.35) 
���� = ���,                          (I.36) 

sadac: f� _ qselis Sefasebuli elementis skc funqciebi; 

� _ gazomvis wonis skc erTeulebi; 

1 ��⁄ = �� _ qselis Sefasebuli elementis funqciis uku wona. 

 uku wonebi damokidebulia qselis zomebze, konstruqciaze da masSi 

elementis mdgomareobaze: 

f� = �Y ��� ≅ 2Afr , f� , D, z, =C;                 (I.37) 
sadac: fr, f� _ kuTxuri da wrfivi gazomvebis skc; 

D _ Sefasebuli elementebis nomeri qselSi; 

z _ sgq-s punqtebis raodenoba; 
= _ qselis konstruqciis maCvenebeli. 

sizustis angariSi SeiZleba warmoebuli iqnas ori xerxiT: 

1. �� gamoTvlili sididis da sizustis gansazRvruli normatiuli klasis 

Sesabamisad μ cnobili mniSvnelobis mixedviT ganisazRvreba qselis 

Sesafasebeli elementis f� Secdoma da Seedareba normatiuls. 

2. �� gamoTvlili sididis da f� daniSnuli mniSvnelobis mixedviT 

ganisazRvreba μ da airCeva gazomvebis meTodika. 

kontrolirebadi kvanZebis koordinatebis gazomvis aucilebeli sizustis 

winaswari angariSi SeiZleba agreTve vawarmooT Semdegi formulis mixedviT: 

� ≤ f∆]�`� %2�*�0�⁄ ;
� ≤ f∆+ %2�+⁄ ,                       (I.38) 

 

s-azomvisas gazomvebis Sedegebis maTematikuri damuSaveba 

 

 normatiuli dokumentebiT saWiroa gazomvebis Sedegebis maTematikuri 

damuSavebis Sesruleba gaTanabrebis gamoTvlebis gziT. Tumca rogorc 

gamocdileba gviCvenebs monitoringisas ganmeorebiTi gazomvebis SedegebSi 

Seyvanili Sesworeba yovelTvis ar zrdis deformaciis saerTo suraTis 

sarwmunoobas. 
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 naSromSi gazomvebis sizustis kontroli, s-azomvisas, arsebuli 

eleqtronuli taqeometrebis da nivelirebis daxmarebiT uzrunvelyofili iyo 

geodeziuri gazomvebis gaTanabrebis procesSi, rac saSualebas iZleva 

SevamciroT gazomvebis msvlelobis periodSi SemTxvevTi cdomilebebis gavlena. 

misi arsi mdgomareobs s-modelis kvanZebis koordinatebis savarudo 

mniSvnelobebis miRebaSi Warbi gazomvebis arsebobisas Sedegebis sizustis 

Semdgomi SefasebiT da acdenebis aRmofxvriT, rac ganpirobebulia gazomvebis 

Secdomebis arsebobiT. es miiRweva gazomil sidideebSi (kuTxe, manZili) 

Sesworebebis Seyvanis gziT, an maTi funqciebis SesworebiT (s-modelis kvanZebis 

koordinatebi). 

 geodeziuri gazomvebis gaTanabrebis proceduris safuZvelSi Cadebulia 

albaTobis Teoria da maTematikuri statistika [3]. gadasazomi sidideebis 

Sesworebebi, arian ra SemTxveviTi sidideebi, emorCilebian SemTxveviTi sideebis 

normaluri gadanawilebis kanons, romlis ZiriTad maxasiaTeblebs warmoadgens: 

gadanawilebis funqcia, gadanawilebis simkvrivis funqcia, maTematikuri lodini, 

dispersia da saSualo kvadratuli gadaxra. 

 gaTanabrebis procedura SeiZleba Sesruldes 2 meTodiT: aramkacri 

(gasayofi) da mkacri meTodiT. 

 aramkacri meTodi gamoiyeneba poligonometriuli svlis punqtebis 

fardobiTad mcire raodenobisas. mocemul SemTxvevaSi sakoordinato acdenebi 

gadanawildeba svlis mxaris sigrZis proporciulad namatSi, xolo misi 

wertilebi wanacvldeba  svlis paralelurad acdenis mimarTulebiT. 

∆#� = |�s^∑ s ;   ∆$� = | s^∑ s ,                     (I.39) 
 kuTxuri acdena gadanawildeba kuTxeebs Soris Tanabrad da Seiyvaneba 

sapirispiro niSniT kuTxeebis gazomvis mniSvnelobaSi: 

9� = |¡B ,                            (I.40) 
 naSromSi gasayofi gaTanabrebis procedura realizdeba MSExcel-is 

eleqtronuli cxrilebis saSualebiT. 

 poligonometriuli svlis punqtebis didi raodenobis gamoTvlebis 

sizustis da saimedoobis gazrdisaTvis, agreTve Secdomebis dauSveblobis 

garantiis saxiT aucilebelia gamoviyenoT gazomvebis mkacri gaTanabreba, 

romelic iZleva acdenebis Tanabari gadanawilebis saSualebas, maTi dagrovebis 

Sesabamisad. dasawyisisaTvis ganisazRvreba sakvanZo punqtebis koordinatebis 

saboloo mniSvneloba da sakvanZo mimarTulebebis direqciuli kuTxeebi, xolo 

Semdgom am monacemebis mixedviT Tanabrdeba calkeul svlebSi. 
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s-modelis avtomatizebuli agebis teqnologia 

 

 s-modelis Seqmna, dawyebuli nagebobebis savele azomviT da 

damTavrebuli mza 3-D sqemis formirebiT SeiZleba iyos srulad 

avtomatizirebuli procesi. Cvens gamoyenebuli cifruli geodeziuri aparatura 

saSualebas iZleva movaxdinoT monitoringis obieqtebis s-modelebis  

avtomatizirebuli agebis teqnologiis realizeba disertaciis avtoris 

monawileobiT Seqmnili specialuri programuli uzrunvelyofis gamoyenebiT, 

romelic asrulebs geodeziuri informaciis avtomatizebul gadayvanas 

eleqtronul naxazebad. es programuli uzrunvelyofa Sedis e.w. gamzom-

informaciuli kompleqsis SemadgenlobaSi, romlis ZiriTad mizans warmoadgens 

geodeziuri informaciis daCqarebuli Sekrebis uzrunvelyofa da mis bazaze 

Senobebis da nagebobebis naxazebis avtomatizebuli ageba. SemuSavebulis 

safuZvelSi devs Tanamedrove geodeziuri xelsawyoebis gamoyeneba 

(taqeometrebi, gadaxris mzomebi da lazeruli manZilmzomebi) da gazomvis 

monacemebis damuSavebisaTvis Tanamedrove programuli saSualebebis nakrebi. 

 gamzomi informaciuli kompleqsis teqnikuri nawili efuZneba `Sokkia~-s 

taqeometrebis gamoyenebaze. kompleqsis programuli nawili efuZneba 

geodeziuri informaciis winaswari damuSavebis sistemaze Prolink (firma `Sokkia~) 

da eleqtronuli naxazebis agebis sistemaze AutoCAD (firma Autodesk), romelic 

flobs or principul upiratesobas sxva analogiur sistemebTan SedarebiT: 

_ monacemebis warmodgenis DXE-formati, romelic warmoadgens sxva 

sistemebTan monacemebis gacvlis universalur formats, kerZod sem 

sistemebTan da geodeziuri informaciis damuSavebis sistemebTan; 

_ AUTO-LISP Siga programebis CaSenebuli enis arseboba, romelic 

saSualebas iZleva AutoCAD movawyoT specifikuri teqnikuri amocanebis 

avtomaturi SesrulebisaTvis, kerZod, naxazebis ageba geodeziuri 

informaciis bazaze. 

 s-modelis avtomaturi agebisas qmedebebis  saerTo mimdevroba SeiZleba 

warmovadginoT Semdegi saxiT: 

1. geodeziuri xelsawyoebis daxmarebiT nagebobebis kontrolirebadi 

kvanZebis koordinatebis gansazRvra; 

2. PROLINK paketis daxmarebiT informaciis damuSaveba da momzadeba; 

3. AutoCad-is sistemaSi nagebobebis s-modelis karkasis avtomaturi ageba 

(aqsonometria da sibrtyiTi naxazebi). 
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 gazomvebis Catarebis procesSi xelsawyoSi dagrovili informacia Semdeg 

gadaiqaCeba kompiuterSi geodeziuri informaciis damuSavebis specializebuli 

paketis PROLINK daxmarebiT. am pakets aqvs SesaZlebloba moaxdinos 

informaciis modificireba da Seinaxos igi DXF formatis ramodenime tipis 

formatis failebSi, romelic Sedis AutoCAD-is sistemaSi monacemebis 

warmodgenis mravalricxovani formis SemadgenlobaSi. 

 DXF-failebi warmoadgenen gansazRvruli formatis teqstur failebs, 

romlebic Cveulebriv Seicaven AutoCAD-is naxazebis grafikuli obieqtebis 

Sesaxeb informacias: Sreebis dasaxeleba, geometriuli obieqtebis tipebi da 

aRwera. amas garda yovel obieqtTan SeiZleba iyos dakavSirebuli sxva 

ricxviTi da simboluri mniSvnelobebi, romelbic aucilebelia sxvadasxvagvari 

grafikuli agebebisaTvis. amgvarad, DXF-faili SeiZleba Seicavdes ara mxolod 

ricxviT informacias, romelic sakmarisi iqneba s-modelis agebisaTvis, aramed 

teqnikur informaciasac, azrobrivi aRwerebis CaTvliT, rac saSualebas iZleva 

movaxdinoT monacemebis dajgufeba AutoCAD-is SigniT naxazebis agebisas 

gansazRvruli niSnebis mixedviT. 

 nagebobis s-modelis Seqmnisas gazomvebis wertilebis kavSirebis  

analizisaTvis damatebiTi informaciis momzadeba xdeba MSExcel-is paketSi, 

romlis failebic Semdeg gadaecema AutoCAD-is grafikul sistemas. 

 imisaTvis, rom koreqtirebuli da momzadebuli informaciis safuZvelze, 

romlebic Seexeba nagebobebis geometriul parametrebs da warmodgenilia 

AutoCAD-is sakontrolo kvanZebis koordinatebiT avtomatur reJimSi avagoT ss-

modelis  sibrtyiTi naxazebi da aqsonometria, unda ganvaxorcieloT misi 

dayeneba AutoLISP enis pragramuli failis CatvirTvis gziT. 

 mocemul funqcias asrulebs teqnikuri faili pirobiTi saxelwodebiT 

MONITORING, romelic warmoadgens funqciis mimdevrobis aRweris programas 

naxazebis avtomatizirebuli agebisaTvis (nax. I.58). 
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nax. I.58. MONITORING modulis algoriTmis blok-sqema 

 

 funqcia LPOINTS iTvlis fails STRUCT.DXF, aanalizebs mis Semcvelobas, 

amoicnobs kontrolirebadi kvanZebis koordinatebs da nomers, da axdens maT 

organizebas CamonaTvalis saxiT (��, #�, $� , E�). 
1. proetis direqtoris sruli misamarTis Seyvana (funqcia ADRESS). 

2. STRUCT.DXF failis analizi da wakiTxva. wertilebis koordinatebis da 

nomrebis gardaqmna CamonaTvalSi (funqcia LPOINTS). 

3. wertilebis gaTanabreba (funqcia LPOINTS-NEW) 

4. M-REBER.TXT failis nalizi da wakiTxva. wiboebis gardaqmna 

CamonaTvalSi (funqcia LREBER). 

5. naxazis sazRvrebis gansazRvra (funqcia LIMIT) 

6. aqsonometriis miTiTebul direqtoriaSi gamosaxva da Cawera (funqcia 

AKS) 

 funqcia LREBER iTvlis M-REBER.TXT failidan SemaerTebeli wertilebis 

nomers, aanalizebs maT da axdens wiboebis CamonaTvals. 

 funqcia LPOINTS-NEW axdens koordinatebis informaciis koreqtirebas 

cdomilebebis mocilebisaTvis, romlebic iwveven geodeziuri gazomvebis 

Sedegebis damaxinjebas. 

proeqtis direqtoriis 
sruli misamarTis 

Seyvana (funqcia ADRESS) 

STRUCT.DXF failis wakiTxva da 
analizi. koordinatebis da 

nomrebis gardaqmna siis saxiT 
(funqcia LPOINTS) 

wertilebis gaTanabreba 
(funqcia LPOINTS-NEW) 

M-REBER.TXT failis wakiTxva da 
analizi. wiboebis gardaqmna 
siis saxiT (funqcia LREBER) 

naxazis sazRvrebis 
gansazRvra (funqcia 

LIMIT) 

dasasruli 
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 funqcia LIMITS gansazRvravs nagebobis naxazis masStabs mocemuli 

formatis furcelze misi ganTavsebisaTvis gazomili wertilebis 

koordinatebis analizis gziT, xazvis arealis sazRvrebis gansazRvrisaTvis 

aucilebeli zRvruli mniSvnelobebis gamovlenis mizniT. 

 funqcia AKS wertilebis koreqtirebuli koordinatebis da wiboebis 

matricis mixedviT gamoxazavs nagebobis ss-modelis aqsonometrias, e.w. 

karkasul-wertilovani modelis formaSi da imaxsovrebs mas AKS.DWG failSi. 

 amgvarad formirebuli failebi DWG gafarToebiT warmoadgenen AutoCAD-

is sistemis standartul failebs da warmoadgenen nagebobis s-modelis sabazo 

naxazebs, romlebic SeiZleba iyon arasruli da SemdgomSi moxdes maTi 

redaqtireba arasakmarisi informaciis damateba xeliT. aucileblobisas s-

modeli SeiZleba gamoviyenoT nagebobis saangariSo modelis agebis safuZvlad, 

sibrtyiTi da sivrciTi naxazebis DXF failebidan sem-modelSi gardaqmnis gziT. 

 amgvarad, obieqtebis s-modelis agebis mocemuli teqnologia iZleva 

diagnostikuri gazomvebis monacemebis daCqarebuli damuSavebis saSualebas da 

warmoadgens Senobebis da nagebobebis mzidi konstruqciebis teqnikuri 

mdgomareobis monitoringis Catarebis sivrciTi meTodikis elements. 
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II. Senoba-nagebobebis zRvruli mdgomareobisa da narCeni resursis 

monitoringis da diagnostikis meTodologiis damuSaveba 

dazianebaTa gaTvaliswinebiT 

 

II.1. Sesavali 

 

 bolo dros aqtualuri xdeba Senoba-nagebobebis monitoringi da 

diagnostika, maTi usafrTxoebis uzrunvelyofis da resursis gagrZelebis 

analizis mzard aucileblobasTan dakavSirebiT [4,5,6,7,8,9-12]. Senoba-nagebobebis 

resursis, usafrTxoebis, xangamZleobis, simtkicis problemebis gadawyvetasTan 

kompleqsuri midgomis meTodologia Seicavs Semdeg ZiriTad debulebebs: 

 mzidi elementebis konstruqciuli masalebis mdgomareobis analizi, 

gaCenili eqspluataciuri dazianebebis da sawyisi teqnologiuri memkvidreobis 

CaTvliT; 

 mzid elementebSi makro da mikro defeqtebis zomebis, dislokaciis, 

parametrebis da xasiaTis gansazRvra; 

 mzidi elementebis daZabul-deformirebuli mdgomareobis saangariSo da 

eqsperimentaluri analizi; 

 masalis bunebrivi da daCqarebuli xandazmulobis (daberebis) meqanizmis 

gamokvleva; 

 konstruqciis mzidi elementebis zRvruli mdgomareobis analizi; 

 konstruqciis elementebis da masalebis sicocxlisunarianobis Sefaseba 

dazianebis sxvadasxva stadiaze; 

 simtkicis, xangamZleobis, usafrTxoebis da narCeni resursis saangariSo-

eqsperimentaluri gansazRvra; 

 Senoba-nagebobebis zRvruli mdgomareobis, simtkicis, usafrTxoebis da 

xangamZleobis ZiriTadi principebis Camoyalibeba katastrofebis meqanikis 

poziciidan. 

 didi xnis ganmavlobaSi fundamentaluri da gamoyenebiTi kvlevebi 

orientirebuli iyo progresis umniSvnelovanesi maxasiaTeblebis miRwevaze 

(efeqturobis, erTeuli simZlavris, siCqaris amaRleba, axali masalebis da 

teqnologiebis aTviseba) avariebis da katastrofebis gaCenis riskis 

gaTvaliswinebis gareSe. amis gamo bevri ganviTarebuli mrewvelobis qveyana 

aRmoCnda mZime socialuri, ekonomikuri da materialuri SedegebisaTvis 

moumzadebuli, rac gamoiwvia Zlieri avariebis da katastrofebis mzardma 
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ricxvma. amasTan rTuli da sapasuxismgeblo  Senoba-nagebobebi, romlebic 

warmoadgenen ueWvel saSiSroebas xalxisa da garemosaTvis, umravles 

SemTxvevaSi iqmneboda proeqtirebis  tradiciuli wesebis, gaangariSebis da 

gamocdis umartivesi sainJinro meTodebis gamoyenebiT.  

 aman gamoiwvia, ukanasknel aTwleulSi, Senoba-nagebobebis usafrTxoebis 

uzrunvelyofis axali principebis da koncefciebis formireba, agreTve 

samecniero kvlevebis axali mimarTulebis _ monitoringis da diagnostikis 

kompleqsuri sistemebis formireba. momavalSi, rogorc Cans, es samecniero 

mimarTuleba Seicavs ara mxolod Senoba-nagebobebis katastrofuli rRvevis 

dafiqsirebas, aramed, agreTve maTi gamomwvevi mizezebis dadgenas da ufro 

metic, wina avariuli mdgomareobis gansazRvras. 

 

II.2. Senoba-nagebobebis zRvruli mdgomareobis Seswavla 

dazianebebis gaTvaliswinebiT 

 

monitoringi da diagnostika dakavebulia ara imdenad sxvadasxva saxeobebis 

zemoqmedebebis SeswavliT, ramdenadac gansazRvruli zemoqmedebebidan 

saangariSo moqmed datvirTvebze gadasvlis aparatis SeqmniT. es gadasvla 

SeiZleba ganxorcieldes Sesabamisi saangariSo modelebis (funqcionaluri an 

imitaciuri) Seqmnis bazaze srulmasStabiani an modeluri eqsperimentebis 

Catarebisas. saeqspluatacio datvirTvis pirobebis monacemebi warmoadgens 

amomaval wertils ZiriTadi saangariSo parametrebis daniSvnisas, romlebic 

Sedis monitoringis da diagnostikis sabaziso gantolebebSi da saWiroa 

inicirebuli da ganviTarebuli avariebis da katastrofebis Semdgomi 

modelirebisaTvis. 

saerTo SemTxvevebSi Senoba-nagebobebis eqspluataciisas maTze moqmedebs 

sami ZiriTadi tipis datvirTva: meqanikuri Pm (wnevisagan, wonisagan, inerciis 

Zalebisagan da sxva); Tburi Pт (temperaturis araTanabari gadanawilebisagan da 

(an) masalebis araerTgvarovani Tbofizikuri Tvisebebisagan) da 

eleqtromagnituri �,� (eleqtromagnituri velis zemoqmedebisagan). jamuri 

saeqspluatacio datvirTvebi qmnian Sesabamis Zabvebs   da deformaciebs ε. 
saeqspluatacio datvirTvis parametrebis (datvirTvis ciklebis ricxvis N , 

drois  , temperaturis Т, saeqspluatacio Zalvebis P, daZabulobis   da 

deformaciis ε)  gaTvaliswinebiT ageben droebiT damokidebulebebs P, Т,  , ε. 
yvela i -reJimis analizidan dgindeba ufro metad araxelsayreli Sexameba P , 
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T : maxmax TP   _ momatebuli da maRali temperaturebisas; minmax TP   _ dabali da 

kriogenuli temperaturebisas. aseTi Sexamebis ricxvi ganisazRvreba saangariSo 

detalebis an elementebis ricxvis da geometriuli formis, maTSi saSiSi 

zonebis da kveTebis ricxvis gaTvaliswinebiT. daZabulobis maxasiaTeblebis 

swored es araxelsayreli Tanwyoba miiReba gadamwyvetad konstruqciebis 

simtkicis, usafrTxoebis da xangamZleobis Semdgomi saangariSo-

eqsperimentaluri SefasebisaTvis. amas garda, datvirTvis mixedviT adgenen 

damatebiT saangariSo parametrebs: 

_ Zalvis rxevis sidide (nazrdi)  P da Zalvebis amplituda 
2

P
Pa


  

_ temperaturis nazrdi T ; 

_  vibraciuli (ori an mravalsixSiriani) datvirTvis Zalvebis nazrdi P . 

amasTan gansazRvras eqvemdebareba daZabuloba   (deformaciebi ε) 
temperaturebi T, warmoqmnili defeqtebis (bzarebis) zomebi, forma da adgili e, 

romlebic icvleba droSi  . es parametrebi damokidebulia saeqspluatacio 

datvirTvis pirobebze (wnevaze, meqanikur da eleqtromagnitur Zalvebze, 

siCqareze, aCqarebaze), konstruqciuli elementebis geometriul formebze da 

zomebze, konstruqciuli masalebis Tvisebebze. radgan praqtikulad yvela 

avariuli situaciis gaCena da ganviTareba iwyeba mzidi elementebis dazianebiT 

(rRveva, deformireba, simkvrivis kargva, mdgradobis kargva), maSin diagnostikis 

procesSi aucilebel gansazRvras eqvemdebareba sabaziso parametrebis 

maqsimaluri ( max , £��*, maxT ) da amplituduri �¤�, £� , ¥�� mniSvnelobebi. maTi 

mixedviT dgindeba Sesabamisi ciklebis asimetriis koeficientebi. 

jamuri avariuli datvirTvebi qmnian Sesabamis daZabulobebs da 

deformaciebs , ,e  romlebic sabolood gansazRvraven drois   datvirTvis 

ciklis N ricxvis mixedviT eqspluataciuri dazianebebis dagrovebas [: 

   , , , ,m em T T
a p p p N                                 (II.1) 

Tu ganxiluli reJimebis saerTo ricxvi k-s tolia, maSin wrfivi jamuri 

dazianebis safuZvelze jamur dazianebas vadgenT Semdegi formulis 

gamoyenebiT 

           1
k

i

a ai                             (II.2) 

 aRniSnuli damokidebulebebi warmoadgens amosaval wertils Senoba-

nagebobebis simtkicis maragis, saimedoobis da sainJinro usafrTxoebis 
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analizisaTvis. sidideebs p, T da  -s, rogorc wesi iZleva saeqspluatacio 

reJimebi da SeiZleba daregistrirdes konstruqciebis konkretul-gazomviT 

sistemebad. saerTo da adgilobrivi daZabul-deformirebuli mdgomareobis 

parametrebi   da ε SeiZleba miRebuli iqnas p, T da   sidideebis mixedviT 

angariSiT an naturuli specialuri gazomviT, aramrRvevi kontrolis 

meTodebiT. 

rogorc zemoT iyo aRniSnuli, Senoba-nagebobebis da konstruqciis mzidi 

elementebis reaqcia jamur datvirTvebze, fizikuri velebis da koroziuli 

areebis zemoqmedebaze warmoadgens ara mxolod daZabulobis da deformaciebis 

velebis gaCenas, aramed dazianebebis velis gaCenas. amasTan daZabulobis 

koncentraciis zonebSi adgilobriv daZabulobas da deformaciebs aqvT 

momatebuli mniSvnelobebi, xolo TviT masalebis dazianebebis procesebi 

mimdinareobs ufro intensiurad da iwvevs rRvevas. amasTan datvirTvis da aris 

pirobebze damokidebulebiT realizdeba dazianebis da rRvevebis dagrovebis 

sxvadasxva meqanizmebi. am meqanizmebs Soris ufro saSiSia isini, romlebic 

iwveven katastroful (zvavismagvar) rRvevebs, magaliTad koroziuli daskdomis 

dinamikuri da xangrZlivi statikuri datvirTvis, statikuri mcirexniani 

datvirTvisas bzarebis aramdgradi ganviTarebis, kontaqturi urTierTqmedebis 

pirobebSi. masalaSi dazianebebis gaCenis da dagrovebis gansakuTrebuli 

meqanizmebis fizikuri analizi da gamovlena TamaSobs Zlier mniSvnelovan 

rols konstruqciis zRvruli mdgomareobis miRwevis fizikuri kriteriumebis 

formirebisas.  

amgvarad, deformirebuli myari tanis meqanikis ganmsazRvreli 

Tanafardobebis da dazianebebis kinetikis, ZiriTadi damazianebeli faqtorebis 

da daZabul-deformirebuli mdgomareobis codna iZleva dazianebul 

mdgomareobebSi Senoba-nagebobebis zRvruli mdgomareobis ierarqiis 

SemuSavebaze gadasvlis saSualebas. amasTan elementebis zRvruli mdgomareoba 

xasiaTdeba deformaciulobisa da sixistis, erTjeradi moklevadiani, 

dinamikuri da xangrZlivi statikuri rRvevis, rRvevis wrfivi da arawrfivi 

meqanikis kriteriumebiT (gansazRvravs mzidunarianobas). 

rRvevis meqanikis poziciidan Cveulebriv ganixilaven zRvruli 

mdgomareobis Semdeg tipebs: 

_ rRveva (blanti da myife); 

_ elementis mTel kveTze plastikuri deformireba; 

_ mdgradobis dakargva; 

_ dauSvebeli formis gaCena; 



- 81 - 

_ cikluri datvirTvisas mikrobzarebis gaCena; 

usafrTxoebis Tvalsazrisidan zRvruli mdgomareobis pirvel saxeobas 

(rRveva) aqvs principuli mniSvneloba, radgan iwvevs maqsimalur SesaZlo 

zarals. zRvruli mdgomareobis pirvel saxeobisaTvis (rRveva) saangariSo 

saxiT SeiZleba iyos ganxiluli Semdegi SemTxvevebi: sruli rRveva, bzarebis 

gansazRvruli zomis miRweva, bzarebis arastabiluri mdgomareobis gaCena 

erTjeradi statikuri an dinamikuri datvirTvisas, cikluri an xangrZlivi 

statikuri datvirTvisas bzaris mier ganviTarebis mocemuli siCqaris miRweva, 

erTjeradi statikuri an dinamikuri datvirTvebisas moZravi bzaris gaCerebis 

stadia. zRvruli mdgomareobis dadgoma miiRweva datvirTvis saeqspluatacio 

(maT Soris avariuli) reJimebis zemoqmedebis Sedegad sawyisi teqnologiuri an 

saeqspluatacio defeqtebis ganviTarebiT. 

Senoba-nagebobebis elementebis zRvruli mdgomareobis ganmsazRvreli 

kriteriumebis kompleqsi, SeiZleba warmovadginoT funqcionaluri 

damokidebulebis saxiT ¦t,�,§¨©¤, £ª, S, ¥, «¬ = ¦g, romlis marcxena nawili 

xasiaTdeba konstruqciebis mdgomareobis parametrebis (Zalovani, deformaciuli 

da sxva) erTobliobiT, romlebic asaxaven konstruqciebis reaqcias gare (maT 

Soris avariuli) zemoqmedebebze, xolo marjvena _ analogiuri kompleqsia, 

magram masSi Sedis masalebis (konstruqciebis elementebis) kriteriuli 

maxasiaTeblebi. , ,N T   mniSvnelobas kriteriul damokidebulebebSi gansazRvraven 

angariSiT, xolo masalis kriteriul maxasiaTeblebs c
  gansazRvraven 

konstruqciebis naturuli elementebis, modelebis an nimuSebis eqsperimentidan. 

Senoba-nagebobebis mdgomareobis dasaSvebi parametrebis sazRvrebis 

dadgenisaTvis kritikuli maxasiaTeblebi mcirdeba ramodenimejer anu angariSSi 

SehyavT usafrTxoebis (maragis) koeficientebi. kritikuli maxasiaTeblebis 

mixedviT maragis koeficientebi iniSneba, rogorc wesi konstruqciebis SesaZlo 

zRvruli mdgomareobidan, misi (an misi prototipebis) eqspluataciis 

praqtikidan da tradiciidan gamomdinare. zRvruli mdgomareobis zogierTi 

SemTxvevisaTvis maragis koeficientebi SeiZleba miRebuli da gamoTvlil iqnas 

mecnierulad dasabuTebuli koeficientebis safuZvelze gamoTvlis gziT. 

deformirebis da rRvevis meqanikis fundamentalur sakiTxs warmoadgens  

mdgomareobis gaTanabrebis Sesaxeb  kiTxvebi, romlebic axasiaTeben kavSirs 

daZabulobis σ da deformaciebis ε denad mniSvnelobebs Soris. es kavSiri 

saerTo SemTxvevebSi aris sakmaod rTuli da damokidebulia konstruqciis 

masalis tipze, datvirTvis pirobebze (temperatura, deformirebis siCqare, 

garemomcveli aris fiziko-meqanikuri zemoqmedebebi). daZabuli mdgomareobis 
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Tvisebebze, deformirebis procesSi masalaSi SesaZlo struqturul 

cvlilebebze da mikro da makro dazianebebis ganviTarebis xarisxze. 

konstruqciebSi masalebis zRvrul mdgomareobaze da meqanikur qcevaze 

gavlenis momxdeni ufro mniSvnelovani faqtorebis ricxvs miekuTvnebian: 

temperatura, deformirebis siCqare, atanis dro, cikluroba, daZabuli 

mdgomareobis saxeoba, kveTis absolituri zomebi, agreTve sxva fizikuri 

zemoqmedebebi. es faqtorebi gavlenas axdenen deformirebis da rRvevis 

mrudebis formaze, agreTve mdgomareobis gaTanabrebis ZiriTad parametrebze. 

dabali an kriogenuli temperaturebis raionSi civadmtvrevadi masalebisaTvis 

zRvruli mdgomareobis dadgena SeiZleba Sefasdes eqspluataciur 

temperaturasa iT  da simyifis kritikul temperaturas ki
T  Soris 

temperaturuli intervalis mixedviT: 

ki i ki
T T T                             (II.3) 

deformirebul damokidebulebaSi simtkiceze da resursze kompleqsuri 

angariSis Catarebisas iyeneben saeqspluatacio datvirTvebis gasaSualebuli 

maxasiaTeblebis, defomirebisa da rRvevis mimarT konstruqciuli masalebis 

winaaRmdegobis gasaSualebuli an garantirebuli maxasiaTeblebis mTel sawyis 

informacias, romlebic ganisazRvreba fizikuri (defeqtoskopiuri) meTodiT 

kontrolis normebis mixedviT. Tu proeqtirebis an eqspluataciis stadiaze 

angariSSi SeyavT datvirTvis (gadanawilebis funqciebi da maTi parametrebi), 

mzidi elementebis defeqturobis da masalebis meqanikuri Tvisebebis statikuri 

maxasiaTeblebi, maSin SesaZlebeli xdeba ganisazRvros konstruqciebis 

saimedoobis SesaZlo maxasiaTeblebi [13,5,6,14,15]. 

avariebis da katastrofebis gaCenis da ganviTarebis sxvadasxva stadiaze 

simtkicis maragis da saimedoobis kriteriumebis mixedviT obieqtebis zRvruli 

mdgomareobis warmoqmnis pirobebis SeswavlasTan dakavSirebuli didi 

moculobis kvlevis Catarebis aucileblobasTan dakavSirebiT aseTi Tavisi 

arsiT arawrfivi obieqtebis winaswarmetyvelebisa da SeswavlisaTvis yvelaze 

efeqtur samecniero midgomas warmoadgens maTematikuri modelireba an 

ricxviTi eqsperimenti. ricxviTi eqsperimentis warmatebuli CatarebisaTvis 

saWiroa monacemebis specialuri bazebis da bankebis SemuSaveba, romelic Tavis 

TavSi aerTianebs garemomcveli da deformirebuli aris fiziko-meqanikur 

Tvisebebs, deformirebisa da rRvevis mimarT konstruqciuli masalebis 

winaaRmdegobis maxasiaTeblebs, agreTve mdgomareobis gaTanabrebis da maTi 

evoluciis gaTanabrebis parametrebs, maT Soris dazianebebis kontinualuri 
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meqanikis modelebisaTvis, datvirTvis SesaZlo SedegebiT gamosakvlevi 

obieqtebis kvanZebis da detalebis tipebis aRwerisaTvis da sxva. 

rTuli konstruqciebis xangamZleobis da usafrTxoebis ricxobrivi 

SefasebisaTvis arsebiTi mniSvneloba aqvs konstruqciis angariSis meTodebs. 

dReisaTvis SemuSavebulia da praqtikaSi farTod gamoiyeneba konstruqciis 

elementebis muSaunarianobis Sefasebis sxvadasxva modelebi da meTodebi 

SemTxveviTi datvirTvebis realizaciis, masalebis Tvisebebis gadanawilebis 

mocemuli kanonis da sxvaTa pirobebSi. aseTi modelebis agebis safuZvelSi 

Cveulebriv Cadebulia SesaZlo zemoqmedebebis xasiaTis, masalebis Tvisebebis 

gadanawilebis gansakuTrebulobebis da geometriuli elementebis empiriuli 

cnobebi. es modelebi da Sesabamisi saangariSo meTodebi iZlevian riskis 

dasaSvebi parametrebis gadanawilebaze, normirebaze da dasabuTebaze gadasvlis 

saSualebas, konstruqciebis elementebis datvirTulobis da defeqturobis 

doneebze gadasvlis saSualebas. aucilebelia aRiniSnos, rom konstruqciis 

elementebis muSaunarianobis SesaZlo Sefasebebis safuZvelze miRebuli 

Rirebuli Sedegebi mcirdeba empiriuli daSvebebis dasabuTebis Semcirebis 

mixedviT, romlebic Cadebulia saangariSo meTodikis safuZvelSi, amitom 

mcired SesaZlebeli movlenebis Sefasebisas Cndeba obieqturi sirTuleebi, 

romlebic dakavSirebulia albaTobiTi analizis Sedegebis utyuarobasa da 

dasabuTebulobasTan. 

usafrTxoebis problemebis gadawyveta mWidro kavSirSia kompleqsur 

gamokvlevebTan, daZabul-deformirebuli da zRvruli mdgomareobebis ricxviTi 

eqsperimentuli meTodebis gamoyenebasTan, agreTve gamokvlevebis unifikaciasa 

da standartizaciasTan. kritikuli meqanikuri maxasiaTeblebis 

eqsperimentaluri gansazRvrisaTvis, romelic Sedis monitoringis da 

diagnostikis sabaziso blokSi, zogadad SeiZleba Caiweros Semdegi saxiT [4,12]: 

¨�, ®§,t, �̄ , ®°¬ == �©2����, ¥, S, «, ϕ�2°�¤², ¤� , ¤²§, ¤3�, ³, p, �², j, y, �´g�2ℓ�ℓ, ��, ��ª  (4) 
sadac S _ usafrTxoebis maxasiaTeblebia; ,NR  _ maragis maxasiaTeblebi; RP  _ 

saimedoobis maxasiaTeblebi; R  _ simtkicis maxasiaTeblebi (rRvevisadmi 

winaaRmdegoba); 2� _ saeqspluatacio datvirTvis funqcionali: T _ temperatura 

drois mocemul momentSi; N _ datvirTvis ciklebis ricxvi;   _ eqspluataciis 

dro;   _ fizikuri zemoqmedebebis velebis parametrebi (radiacia, muSa raioni, 

magnituri veli); f  
_ konstruqciuli masalebis fiziko-meqanikuri Tvisebebis 

funqcionali, В
  _ simtkicis zRvari, T

  _ denadobis zRvari; В  _ xangrZlivi 
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simtkicis zRvari; 1  _ amtanianobis zRvari; E _ drekadobis moduli;   _ 

Tbogamtarobis koeficienti; В
H  _ simyare (mikrosimyare);   _ plastikur 

areSi gamkvrivebis maCvenebeli;   _ masalis zRvruli plastiuroba; Ic
K  _ 

bzarmedegobis maxasiaTebeli; IcK  _ bzarmedegobis maxasiaTebeli; f
l
 _ 

konstruqciis mzidi elementebis konstruqciuli formebis funqcionali; l _ 

defeqtis zoma; t
K  _ daZabulobis koncentraciis Teoriuli koeficienti; F _ 

gansaxilvel zonaSi ganivkveTis maxasiaTeblebi. 

amgvarad, usafrTxoebis analizi gvTavazobs konstruqciebis mTlianobis 

Sefasebis mravaldonian sistemas da Sesabamisad ganisazRvreba amocanis 

dayenebiT, datvirTvis pirobebiT da sakvlevi obieqtis saSiSroebis xarisxiT. 

avariuli situaciebisaTvis Senoba-nagebobebis simtkicis usafrTxoebis da 

xangamZleobis angariSi warmoebs rRvevis meqanikis sabazo formulebis 

safuZvelze, avariuli situaciis mimdinareobis momentisaTvis maqsimaluri 

datvirTvis gamoyenebiT formulaSi (4) Semavali masalis Tvisebis 

maxasiaTeblebi gamoiyeneba drois mocemuli momentisaTvis  , mocemuli 

temperaturisaTvis T  da deformaciulobis siCqarisaTvis. amas garda, 

angariSSi Sedis (eqspluataciis normalur pirobebTan SedarebiT) maragis 

koeficientebi. 

magaliTad, formulis (4) Sesabamisad mzidi elementebis simtkicis 

tradiciuli normatiuli angariSisas simtkicis ZiriTad pirobas warmoadgens 

Semdegi piroba: 

©®°ª = �©2�����2°�¤²¤�¤²§�2ℓ���ª               (5) 
romelic SeiZleba warmovadginoT ufro tradiciuli saxiT 

¤�ს = A¶��*ს �⁄ C ≤ �¤�� = ·°¸�¸ , °¹�º , °¸¹�¸¹»                (6) 
sadac ¤�ს _ nominaluri Zabvebia maqsimaluri datvirTvebisagan ���*ს  

eqspluataciis normalur pirobebSi;  
n

 - nominaluri dasaSvebi Zabvebi; 

   В В, , 1, 5 3Tn n n    _ maragis koeficientebi simtkicis maxasiaTeblebis 

mixedviT (denadobis zRvaris ,
T

  xangrZlivi simtkicis an cocvadobis zRvaris 

В , simtkicis zRvaris В
  mixedviT). Senoba-nagebobebis angariSisaTvis 

avariuli situaciis gaCenisa da ganviTarebisas SeiZleba gamoyenebuli iyos 

formulebi (5), (6) maqsimaluri datvirTvebis ���*ს  cvlilebiT avariuli 

situaciebis dros. mocemuli momentisaTvis  maqsimalur datvirTvebze Э

max .  
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amasTan meqankuri maxasiaTeblebi В В
, ,
T     analizebuli avariuli 

situaciebisaTvis airCeva, agreTve drois mocemul momentSi  , mocemuli 

temperaturisas T  da deformirebis siCqarisas. xolo maragis koeficientebi 

(eqspluataciis normalur pirobebSi analogiurTan SedarebiT) miiReba mcire da 

toli:    5.21.1,, BBT nnn  . 

mzidi elementebis xangrZlivi datvirTvisaTvis simtkicis angariSi 

warmoebs (maragis angariSi droebiTi da cikluri) Semdegi formuliT [4]: 

¨®§,t, ®°¬ = �©2����, ¥, S, «, ¦�, 2°�¤², ¤� , ¤²§, ³, p, �, y�2ℓ���, ��ª      (II.7) 
bzarismagvari defeqtebis arsebobisas myife rRvevis mimarT winaaRmdegoba 

SeiZleba warmovadginoT, simtkicis pirobebis analogiurad (5) da (6) Semdegi 

sabaziso formulis saxiT: 

©�̄ , ®°ª = �©2����, ¥, ¦�, 2°��´g�2ℓ�ℓ�ª                (II.8) 
an 

�´ს = 2A���*ს , ¥���, ℓC ≤ ��´� = �¼½�¾                  (II.9) 

sadac:  IK  _ daZabulobis intensiurobis koeficientis dasaSvebi mniSvneloba 

eqspluataciis minimaluri temperaturis gaTvaliswinebiT min
;T  k
n  _ Zabvis 

intensiurobis kritikuli koeficientis Ic
K  mixedviT, romelic gansazRvrulia 

temperaturisas min.
T  eqspluataciis normaluri pirobebis sidide k

n  aiReba 

ВT k
n n n   intervalSi an iangariSeba miRebuli modelis CarCoebSi. 

temperaturis mdgomareobaze (myife an blanti) temperaturis gavlenis da 

IcK -s minT -ze damokidebulebis gaTvaliswinebiT konstruqciuli masalebisaTvis, 

gaTanabrebis angariSs (9) aucilebelia daematos simtkicis kritikuli 

temperaturebis mixedviT angariSi: 

¥���ს = 2�ℓ, �� ≥ �¥� = ¥B + �∆¥B�                    (II.10) 
sadac:  T  _ eqspluataciis dasaSvebi minimaluri temperatura; k

T  _ simyifis 

kritikuli temperatura, romelic Seesabameba IcK -s mkveTr Semcirebas;  kT  _ 

simyifis kritikuli temperaturebis maragi. konstruqciuli foladisagan 

damzadebuli mzidi elementebisaTvis maragis sidide  kT  iniSneba 20 300C 

intervalSi. 

formulis (4) Tanaxmad defeqtebiT dazianebuli konstruqciebis 

xangamZleobis maxasiaTeblebis saxiT SeiZleba gamoviyenoT saimedoobis da 

simtkicis maragi: 
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¨®§,t, �̄ , ®°¬ == �©2����, ¥, S, «, ¦�2°�¤², ¤� , ¤²§, ¤3�, ³, p, �², j, y, �´g�2ℓ�ℓ, �� , ��ª   (II.11) 
bzarebis ganviTarebis stadiaze teqnikuri sistemebis maragi ,NR  dgindeba 

bzarmedegobis kriteriumebis Tanaxmad (II.9) formulis mixedviT, rRvevis 

diagramebis safuZvelze, romlebic akavSirebs bzaris zrdis siCqareebs drois 

mixedviT   xangrZlivi statikuri datvirTvisas an ciklebis ricxvis mixedviT 

N  cikluri datvirTvebisas:  

 amasTan resurs gansazRvraven rRvevis diagramis gaTanabrebis 

integrirebiT bzaris denadi zomis mixedviT 

¨®§,t¬ = ¿ {ℓ§,tℓ½ℓÀ ≤ �«, S� = ·§½�¹ , t½�Á»                  (II.12) 
sadac c

l - defeqtis kritikuli zoma, romelic dgindeba (9)-(10) mixedviT; 0
l  _ 

eqspluataciis mocemul stadiaze sawyisi defeqti; [ ,N ] – eqspluataciuri 

datvirTvis ciklebis dasaSvebi ricxvi an dasaSvebi dro; , ,
N

n n - maragi 

resursis mixedviT. 

xangamZleobis angariSi, damatebiT, SeiZleba agreTve miviyvanoT defeqtis 

dasaSvebi zomebis angariSTan    bzarmedegobis kriteriumebis mixedviT 

Â��*ს = 2A�´g , �, ¦, ���*ს C ≤ �Â� = �½�Ã              (II.13) 

sadac Â��*ს  _ eqspluataciis defeqtis maqsimaluri zoma; c
  _ defeqtis 

kritikuli zoma; ln  _ maragi defeqtis zomis mixedviT. ln  dgindeba 2

в Tn n n   

sazRvrebSi. ufro sapasuxismgeblo da potenciurad saSiSi konstruqciebisaTvis 

dakmayofilebuli unda iyos moTxovnebi yvela maragis mixedviT -  k , kn T  da 

n . 

avariuli situaciebisaTvis zRvruli da usafrTxo (dasaSvebi) 

mdgomareobebis TvalszrisiT xangamZleobis angariSs awarmoeben bzarmedegobis 

kriteriumebis mixedviT (II.8)-(II.13) Sesabamisad (nax. II.1).  
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nax. II.1. zRvruli da usafrTxo mdgomareobebis sqema bzaris magvari defeqtebiT 

dazianebuli maRali riskis obieqtebze avariebis da katastrofebis 

eqspertizisas 

 

 amasTan avariuli situaciis ganviTarebis mocemuli momentisaTvis unda 

gaviTvaliswinoT datvirTvebis Sesabamisi eqstremaluri doneebi, 

temperaturebis minimaluri da maqsimaluri doneebi, defeqtebis maqsimaluri 

zomebi da meqanikuri Tvisebebis minimaluri maxasiaTeblebi. radganac avariuli 

situaciebisas, rogorc wesi maqsimaluri adgilobrivi da xSirad minimaluri 

eqstremaluri Zabvebi aWarbeben denadobis zRvars, amitom rRvevis wrfivi 

meqanikis gaTanabreba xdeba gamouyenebeli. amasTan dakavSirebiT konstruqciebis 

xangamZleobis analizisaTvis avariuli sistemebis gaCenisa da ganviTarebis 

pirobebSi gamoyenebuli unda iyos rRvevis arawrfivi meqanikis gaTanabrebebi 

saangariSo parametrebis sruli gamoyenebiT (II.11). rRvevis meqanikis wrfivi 

sabaziso maxasiaTeblebi icvleba rRvevis meqanikis arawrfivi maxasiaTeblebiT, 

magaliTad, gaxsna bzaris wverze, J - integrali, plastikur areSi deformaciis 

intensiurobis koeficienti, bzarmedegobis koeficienti da a.S. 

amgvarad, sabaziso formulebis (II.4)-( II.14) gaTvaliswinebiT usafrTxoeba 

monitoringis da diagnostikis poziciidan, unda ganixilebodes, rogorc mzidi 

elementebis kombinirebuli unari winaaRmdegoba gauwios eqstremalurad maRali 

Siga da gare zemoqmedebebis ufro SesaZlo da araxelsayrel faqtorebs 

masalis rRvevis da deformaciis Semcirebuli maxasiaTeblebisas. amasTan 

formulis (II.4) Sesabamisad miiReba Semdegi formula 

©�ª ∈ 2A¥§,t, �̄ , ®°C ∈ 2��� , �², �²§, �t, ��, �� , S��          (II.14) 



- 88 - 

II.3. dazianebuli Senoba-nagebobebis usafrTxoeba, xangamZleoba da 

maragi (resursi) 

 

mecnierebis da teqnologiebis Tanamedrove miRwevebi ueWvelad iZleva 

saSualebas mniSvnelovnad amaRldes proeqtirebis stadiaze daniSnuli resursi 

tradiciuli wesebis mixedviT, angariSis da gamocdis umartivesi meTodikis 

safuZvelze. amasTan kompleqsSi gadawyvetili unda iyos Semdegi ZiriTadi 

problemebi: 

_ rogorc calkeuli obieqtebis, ise obieqtebis sistemebis sawyisi, 

gamoyenebuli da narCeni resursis ricxobrivi analizi; 

_ saproeqto, faqtiuri da narCeni resursis dasabuTeba; 

_ mzidi elementebis konstruqciuli  masalebis mdgomareobis Sefaseba 

gaCenili saeqspluatacio dazianebebis da sawyisi teqnologiuri 

memkvidreobiTobis gaTvaliswinebiT; 

_ mzid elementebSi makro da mikrodefeqtebis xasiaTis, parametrebis, 

dislokaciis da zomebis gansazRvra; 

_ mzidi elementebis deformirebuli mdgomareobis normatiuli da 

eqsperimentaluri angariSi; 

_ bunebrivi da daCqarebuli xandazmulobis (daberebis) meqanizmebis kvleva; 

_ dazianebis sxvadasxva stadiebze konstruqciis elementebis da masalebis 

xangamZleobis Sefaseba; 

_ resursis kompleqsuri diagnostika; 

_ narCeni resursis winaswari da dazustebuli saangariSo-eqsperimentaluri 

gansazRvra. 

 zemoTaRniSnuli problemebis gadawyvetas SeiZleba hqondes, rogorc 

sauwyebo-obieqturi, ise unificirebuli xasiaTi. amasTan principulad 

mniSvnelovania, rom narCeni resursi ganisazRvros ufro maRali samecniero-

meToduri doniT, vidre saproeqto da sawyisi. 

 axlad daproeqtebuli konstruqciebisaTvis simtkicis angariSs 

awarmoeben datvirTvis eqspluataciuri reJimebis yvela speqtris mixedviT, 

gaSvebis wina da perioduli cdebis CaTvliT, muSa parametrebis regulireba da 

avariuli dacvis sistemebis amuSaveba. 

 simtkicis resursis da bzarmedegobis dasabuTebisaTvis saWiroa mzidi 

elementebis daZabul-deformirebuli mdgomareobis angariSis kompleqsi, 

romelic Seicavs nominaluri da maqsimaluri Zabvebis gansazRvras, am Zabvebis 

amplitudebs, eqspluataciis maqsimalur da minimalur temperaturebs, 
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eqspluataciis drois da ciklebis raodenobas. rTuli mravalelemantiani 

kvanZebisaTvis am angariSs umateben optikurad aqtiuri (fotodrekadi) da 

dabalmoduliani masalebis gamocdis modelebs, agreTve Sesabamisi 

konstruqciuli masalebisagan  miRebul monacemebs. cdebs atareben datvirTvis 

saeqspluatacio reJimis imitaciisas, xolo nominalur da lokalur Zabvebs, 

deformaciebs, temperaturebs zomaven tenzorezistorebis, optikurad aqtiuri 

da myife tenzomgrZnobiare safarebis, muaris meTodis, holografiis, 

TermoCvenebis daxmarebiT. 

teqnikuri diagnostikis, datvirTvis indikatorebis da dazianebis 

gadamwodebis eqsperimentaluri saSualebebis gamoyeneba saSualebas iZleva 

aRvadginoT konstruqciis elementebis datvirTuloba da masalebis dazianebis 

kinetika eqspluataciis procesSi. gamoyenebuli meTodebis safuZvels unda 

Seadgendes meqanikuri, fizikuri da qimiuri movlenebi, romlebic Tan axlavs 

dazianebis dagrovebis process. dazianebis gadamwodebis mgrZnobiare 

elementebSi (magaliTad, tenzorezistorebSi) Seuqcevadi dazianebis dagrovebis 

dafiqsirebisas, SeiZleba Seiqmnas dazianebebis dajamebis modeli da vimsjeloT 

konstruqciebis elementebis dazianebis xarisxze. konstruqciis masalaze 

damazianebeli faqtorebis rTuli kompleqsis zemoqmedebisas mizanSewonilia 

damuSavdes masalis eqspluataciuri kontrolis kompleqsuri sistema. 

simtkicis resursis da bzarmedegobis kriteriuli maxasiaTeblebis 

damtkicebisaTvis atareben atestaciuri gamocdebis kompleqss standartul an 

specialur laboratoriul nimuSze. im SemTxvevaSi, roca iqmneba axali da 

unikaluri konstruqciebi atareben modelebis gamocdas, miyavT ra isini 

dauSvebeli deformaciebis ganviTarebis, myife an blanti rRvevis, bzarebis 

gaCenis da ganviTarebis mdgomareobamde. amasTan farTod gamoiyeneba 

defeqtoskopiis meTodebi da saSualebebi – ultrabgeriTi, rentgenuli, 

optikuri, akustikuri da akustoemisiuri, eleqtromagnituri, Tboviziuri, 

holografiuli. 

aseTi cdebis Sedegebidan gamomdinare wyveten or mniSvnelovan praqtikul 

amocanas: 

_ miRebuli saangariSo sqemebis, zRvruli mdgomareobebis da simtkicis 

maragebis dasabuTeba; 

_ axal, Cveulebriv Semcirebul simtkicis maragze gadasvla. 

am ukanasknel SemTxvevaSi simtkicis zRvrulad mcire maragi 

dasabuTebulia srulmasStabiani kvlevebiT miaxloebiT saStato pirobebSi – 

konstruqciul-teqnologiuri gadawyvetebis safuZvelze saeqspluatacio 

zemoqmedebebis warmodgenili speqtris mixedviT. Tumca, aseTi cdebis 
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Catarebisas adgilobrivi Zabvis da deformaciis mixedviT maragi 

rekomendirebulia iyos 1.15-1.25-ze ara naklebi, xolo resursis mixedviT – ara 

nakleb 3-5. 

 konstruqciebis eqspluataciis stadiaze mzidi elementebis (meqanikuri 

Tvisebebi da defeqturoba) mdgomareobis cvlilebis da saeqspluatacio 

dazianebebis dagrovebis CaTvliT aucilebelia moxdes nimuSebis, calkeuli 

kvanZebis an mTlianad nakeTobebis gamocda, gansazRvraven narCen simtkices, 

resurss da bzarmedegobas. usafrTxo eqspluataciis resursis gaxangrZliveba 

SeiZleba yvela maragis – nominaluri Zabvebis, adgilobrivi Zabvebis da 

deformaciebis, bzarmedegobis, ciklebis drois da ricxvis mixedviT. 

Senoba-nagebobebis resursSi igulisxmeba misi muSaoba eqspluataciis 

dawyebidan zRvruli mdgomareobis dadgomamde. zRvruli mdgomareobis aRqma 

daiSveba sxvadasxvagvarad misi Sefasebis arCeul kriteriumze damokidebulebiT. 

makrodefeqtebis (bzaris tipis) ar arsebobisas zRvruli mdgomareoba 

ganisazRvreba adgilobrivi Zabvebis an deformaciebis kritikuli sidideebiT 

eqspluataciuri datvirTvis blokisTvis moyvanili Zabvebis ciklebis sqemis 

mixedviT Zabvebis koncentraciis da Zabvebis maxasiaTeblebis wertilebis da 

sidideebis gamovlenis zonebis gaTvaliswinebiT. statikuri, xangrZlivi da 

cikluri simtkicis kriteriumebis safuZvelze angariSSi formulis (II.14) 

Tanaxmad, adgilobrivi Zabvebis da deformaciebis mixedviT maragis 

koeficientebis Seyvana saSualebas iZleva dadgindes usafrTxoebis 

TvalsazrisiT dasaSvebi jamuri dazianeba ((II.11) da (II.15) tipis formulebi). k – 

saTvis drois, ciklebis ricxvis da temperaturis mixedviT datvirTvis reJimebi: 

     1 
K

i
iaa                         (II.15)  

da Sefasdes usafrTxo eqsoluataciis maragi, maT Soris avariuli reJimebisas. 

saWiroa aRiniSnos, rom mniSvnelovan gavlenas dazianebis dagrovebaze, 

uSualod ki resursze axdenen rogorc konstruqciuli faqtorebi, maT Soris 

Zabvis koncentratorebi, ise masalis meqanikuri TvisebebiT в т
, , , ,

k k
S m    

gansazRvruli teqnologiuri faqtorebi. amitom, eqspluataciuri da avariuli 

datvirTvebis, agreTve bzarebis SesaZlo Casaxvis da ganviTarebis procesSi 

masalebis fiziko-meqanikur dazianebebTan dakavSirebiT Cndeba rTuli Senoba-

nagebobebis mzidi elementebis daZabul-deformirebuli mdgomareobis 

dazustebis amocanebi. 

rogorc wesi, avariebs da katastrofebs Tan axlavs momatebuli 

koncentraciis zonebSi bzarebis gaCena da ganviTareba. am SemTxvevaSi cxadi 

xdeba koncentraciis areSi kvlevebis mizanSewoniloba da perspeqtiuloba. 
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amgvarad, rogorc eqspluataciis stadiaze, ise principulad axali maRali 

riskis konstruqciebis daproeqtetbis dros simtkicis, xangamZleobis, 

usafrTxoebis da resursis problemebi, principulad axali konstruqciuli 

masalebis Seqmna Semcirebuli defeqturobiT da maRali xangamZleobiT 

mWidrodaa dakavSirebuli bzarebis (bzarmedegobis) kinetikis gamokvlevis 

amocanebis dayenebasa da gadawyvetasTan. 

zemoTqmulTan dakavSirebiT konstruqciebis bzarmedegobis 

prognozirbisa da dasabuTebisas ZiriTad miznebs da amocanebs warmoadgens: 

konstruqciebis simtkicis, xangamZleobis da usafrTxoebis kompleqsuri 

kriteriumebis, analizis meTodebis da normirebis damuSaveba, bzaris 

ganviTarebis mimarT konstruqciuli masalebis winaRmdegobis maxasiaTeblebis 

safuZvelze. 

amocanebis gadawyvetisaTvis gamoiyeneba bzarebis, simtkicis Teoriis, 

daRlilobis da saimedoobis meqanikis da fizikis Tanamedrove Teoriuli 

garemoebebi, principebi da meTodologiuri midgomebi, Semdegi prioritetuli 

mimarTulebebis mixedviT [11]: 

_ fenomenaluri modelebis damuSaveba, romelic dakavSirebulia bzarebis 

ganviTarebis lokalur da aralokalur kriteriumebze eqsperimentaluri 

fiziko-meqanikuri zemoqmedebebis da koroziuli areebis pirobebSi; 

_ bzarismagvari defeqtebis arsebobisas konstruqciebis katastrofuli 

rRvevebis da kritikuli, gardamavali zRvars gare da dasaSvebi mdgomareobebis 

kriteriumebis ageba; 

_ bzarebis meqanikis arawrfivi amocanebis gadawyvetis efeqturi 

analogiuri da ricxviTi meTodebis Seqmna, dazianebuli konstruqciebis 

usafrTxoebis, xangamZleobis da resursis problemebis gadasawyvetad mikro da 

makro bzarebis ganviTarebis statikuri modelirebis meTodebis ganviTareba; 

_ bzarebis (masalebis da konstruqciebis bzarmedegobis) kinetikis 

eqsperimentaluri gamokvleva rRvevis sxvadasxva meqanizmebis realizaciisas 

rTuli daZabuli mdgomareobis pirobebSi; 

_ mikrostruqturulad da fizikurad mokle bzarebis gavrcelebis 

fenomenaluri Teoriis ageba mravalRerZuli cikluri datvirTvis pirobebSi, 

rac rRvevis procesis marTvaze gadasvlis saSualebas iZleva; 

_ konstruqciebis usafrTxoebis, xangamZleobis da resursis kriteriumebis 

mixedviT masalebis bzarmedegobisadmi moTxovnebis dasabuTeba, principulad 

axali konstruqciuli masalebis Seqmna gazrdili xangamZleobiT; 

_ principulad axali eqsperimentaluri meTodebis da saSualebebis, 

rRvevis lokalizaciis da bzarebis gavrcelebis SeCerebis saSualebebis 



- 92 - 

damuSaveba Zlier dazianebul mdgomareobaSi konstruqciis usafrTxo 

eqspluataciis resursis da xangamZleobis uzrunvelyofis mizniT. 

resursis gansazRvrasTan dakavSirebiT did mniSvnelobas iZens zRvruli 

mdgomareobis ganmarteba arCeul kriteriumze damokidebulebiT. magaliTad 

Senoba daproeqtda usafrTxo resursis principis mixedviT, romlis 

Sesabamisadac konstruqciaSi praqtikulad ar daiSveboda saproeqto 

(daniSnuli) resursis periodis manZilze bzarebis warmoqmna. amitom bzarebiT 

dazianebuli konstruqciebis resursis gaxangrZliveba saproeqtos sazRvrebs 

gareT SeiZleba uzrunvelyofili iyos usafrTxo zomebamde bzaris 

ganviTarebisas maTi xangamZleobis xarjze (nax. II.2).  

 

nax. II.2. bzarebis ganviTarebasTan dakavSirebuli dazianebuli teqnikuri 

sistemebis resursi 

 

 dazianebis dagrovebis da bzarebis ganviTarebis pirobebSi resursis 

gaxangrZlivebis SesaZlebloba SeiZleba dasabuTebuli iqnas imiT, rom 

dReisaTvis Seqmnilia winapirobebi, bzarebis meqanikis Teoriuli safuZvlebis 

da sainJinro meTodebis praqtikuli gamoyenebisaTvis, agreTve teqnikuri 

diagnostikis saSualebebi, romlebic saSualebas iZlevian sakmarisad zustad 

ganisazRvros bzarismagvari defeqtebi dazianebul konstruqciebSi. cxadia, 

amasTan erTad gatarebuli unda iqnas konstruqciis xangamZleobis 

dawvrilebiTi analizi konstruqciis masalebis usafrTxo eqspluataciis 

moTxovnebis dacvisas misi fiziko-meqanikuri dazianebis gaTvaliswinebiT, 

agreTve reglamentirebuli defeqtoskopiuri kontrolis mixedviT 

rekomendaciebis damuSaveba. 
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III. Senoba-nagebobebis saSiSi deformaciebis monitoringis da 

diagnostikis sistemebis damuSaveba, bzaris zomebis gansazRvra 

eqsperimentulad 

 

III.1. Sesavali 

 

rRvevis eqsperimentaluri meqanika, rogorc rRvevis meqanikis nawili, 

Seiswavlis bzarebis gavrcelebas da inicirebis procesebs myar sxeulebSi, 

roca maTze moqmedebs datvirTva, fizikuri veli an agrsiuli garemo. rRvevis 

meqanikis am nawilSi gamoiyeneba daZabaul-deformirebuli mdgomareobis 

analizis meTodi bzaris garSemo wveroze, bzaris gavrcelebis siCqaris da 

zomebis gazomvis meTodi, faqtografikuli meTodi, rRvevis zedapiris 

gamokvleva meqanizmebis da rRvevis kinetika, fizikuri modelireba Siga 

eqsperimantalur moqmedebaze myar sxeulebSi. eqsperimentaluri meqanikis 

CarCoebSi rRvevis meqanikaSi SeiZleba gamovyoT fundamentaluri da 

gamoTvliTi mimarTuleba. fundamentaluri gamokvlevis ZiriTad amocanas 

warmoadgens myari sxeulis rRvevis meqanizmis da kinamatikis Seswavla, 

romelzec dafuZnebulia rRvevis meqanikis modelebi da kriteriumebi. ZiriTad 

gamokvlevebs miekuTvneba eqsperimentaluri gamokvlevebi bzaris gavrcelebaze 

masalis konstruqciebSi, pirobiT konstruqciaze fiziko-meqanikuri realuri 

zemoqmedeba xorcieldeba. 

daZabul-deformirebuli mdgomareobis eqsperimentaluri analizi bzaris 

garSemo myar sxeulze drekadi da drekadplastikuri datvirTvisas 

dafuZnebulia masalebis eqsperimantaluri meqanikis meTodebze, romelTa Soris 

SeiZleba davasaxeloT myife tenzomgrZnobiare dafarvis meTodi, optikurad 

mgrZnobiare dafarviT, eleqtrotenzometriT, polarul-optikuri, akustikur 

emisiis, ultrabgeriTi da a.S. 

bzaris gavrcelebis sigrZis gazomva da siCqaris gavrceleba 

damokidebulia bzaris gavrcelebasTan fizikuri velebiT, romlebic 

warmoiqmneba rRvevis procesis gareSe. fizkuri velebs SeiZleba mivakuTvnoT: 

sinaTlis, drekadi, eleqtruli, magnituri da eleqtromagnituri. 

CamovTvaloT ramodenime meTodi bzaris gavrcelebis siCqaris da sigrZis 

gazomvis, romlebic damokidebulia xsenebul fizikur velebze: optikuri da 

vizualuri; drekad damyoli da akustikur emisiuri; eleqtrowinaaRmdegoba da 

elqtruli potencialis sxvaoba; ferografia da magniturfxvniluri; 

rentgenuli da elqtro-mikroskopuli. 
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zedapiris rRveva (texili) myar sxeulebSi Seicavs Tavis TavSi mTel 

informacias konstruqcebis Sesaxeb. texilebis Seswavla dafuZnebulia siCqaris 

eleqtrul da rentgenostruqturul meTodebze.  

eqsperimantaluri meTodebi, romlebic gansazRvraven bzaris xasiaTs 

SeiZleba dafuZnebulni iqnan rRvevis meqanikis Semdeg midgomebze: 

_ roca sxeulis zoma bzaris zomis tolia, amasTan analizis Sedegebi 

gaviTvaliswinoT bzaris wveros garSemo daZabul-deformirebul 

mdgomareobisas;  

_ energiis danakargi sxeulis zedapiris erTeulze warmoqnili bzaris 

gavrcelebis dros; 

_ dadgenilia korelaciuri damokidebulebebi konstruqciis bzarmedegi 

da fizikur parametrebs Soris. 

 

III.2. konstruqciis rRvevis aqtiur zonebSi vizialuri da 

instrumentaluri Ziebis meTodika 

  

nivTierebis fiziko-meqanikur mdgomareobaze obieqturi informaciis 

misaRebad aucilebelia gamoviyenoT kompleqsuri meTodi, romelic saSualebas 

mogvcems miviRoT gamosacdeli konstruqciis Sedegebi nebismier adgilze, es 

aucilebelia. 

amJamad nagebobebis gamosakvlevad iyeneben vizualur meTodebs 

specialuri xelsawyoebis gamoyenebiT.  

dazustebulia, rom aramrRvevi (urRvevi) kontrolis meTodebis 

gamoyenebiT miiReba Semdegi obieqturi daskvnebi: 

 samSeneblo masalis ZiriTadi maxaiaTeblebi; 

 konstruqciis erTgvarovneba; 

 masalis drekadi maxasiaTeblebi; 

 konstruqciis defeqturoba; 

 masalis simkvrive da tenianoba. 

vizualuri meTodi. vizualuri meTodi konstruqciis mdgomareobis 

SefasebisaTvis gamoiyeneba. nagebobebis vizualuri daTvalierebis teqnikuri 

eqsperti gamoavlens xilul defeqtebs, geometriul zomebSi cdomileba, 

moxazulobis cvlileba, gansaxilveli konstruqciis faqtoris da feris 

cvlileba, bzarebis ganlageba. 

bzaris gaxsnis dakvirvebisaTvis iyeneben Duquras (yalaurs), msaze 

miuTiTeben misi dayenebis TariRs, nomers im organizaciis monacemebs romelmac 
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igi daamontaJa. dakvirvebebi defeqtebis aRmoCenis Sesaxeb fiqsirdeba 

specialur JurnalSi. 

aramrRvevi meTodi. bolo wlebSi nagebobebis gamokvlevebma aCvena, rom 

farTod gamoiyeneba egreT wodebuli aramrRvevi kontroli. misi upiratesoba 

imaSi mdgomareobs, rom sxvadasxva gazomvebi xdeba sxvadasxva xelsawyoebiT. 

kontrolis meTodebi, romlebic rekomendirebulia Tanamedrove 

mecnierebiT, iyofa orad aqtiurad da pasiurad: 

 Semwovi gamomsxivebliT kontroli; 

 radioaqtiuri meTodi; 

 kapilaruli meTodi. 

konstruqciebis defeqtebis da dazianebebis teqnikuri diagnostikas 

atareben gamomdinare misi geometriuli zomebidan, warmoqmnis mizezebze da 

zrdis dinamikaze, masalis qimiuri Semadgenlobis analiziT. 

gaxsnili defeqtebi da Siga dazianebebi masalis moculobaSi gamosakvlev 

konstruqciaSi gamoikvleva aramrRvevi kontrolis meTodiT.  

 

qvemoT ganxilulia konstruqciebis kontrolisaTvis gavrcelebuli da 

perspeqtiuli aramrRvevi kontrolis meTodebi: 

 

akustikuri emisia 

 

akustikuri emisiis signalebi SeiZleba momdinareobdnen myari sxeulebis 

deformirebisas sxvadasxva wyarodan. Cveulebriv isini iuwyebian masalis Siga 

struqturis Zalian swrafi lokaluri cvlilebis Sesaxeb. akustikuri emisiis 

gamomwvevi mizezi sxvadasxva masalisaTvis sxvadasxvaa; ase magaliTad: sriali 

dislokaciisas, gaoreba, martensituli tipis fazuri gardaqmnebi da ra Tqma 

unda mikrobzarwarmoqmna, bzarebis ganviTareba da xaxunis procesebi. atomebis 

sriali, gaoreba da fazuri gardaqmnebi arRveven struqturis mTlianobas da 

amiT ganapirobeben garemoSi drekadi tlRebis gamoyofas. aseTi talRebis 

zusti analizi betonis SemTxvevaSi gaZnelebulia da arc aris mizanSewonili, 

radgan isini xasiaTebian dabali energiiT da swrafad miilevian masalaSi 

maRali sixSiris gamo. am movlenebis akustikuri emisia Seswavlilia sxva ufro 

erTgvarovani masalebisaTvis (liTonebi, polimerebi, SenaduRi naerTebi da 

sxva). 

bzarebis warmoqmnis dros meqanikuri talRebis gamosxiveba SeiZleba 

aixsnas masalis im nawilis dinamikuri gantvirTviT, romelic bzaris napirebs 

esazRvreba. amave efeqts iwvevs bzarebis naxtomiseburi zrdac [16]. 
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v. finkelis [17] azriT, ganviTarebadi bzaris drekadi talRis warmoqmnas 

xels uwyobs misi siCqaris pulsacia, aseve mimarTulebis mkveTRi cvlileba, e.i. 

akustikuri signalebis warmoqmnis erT-erT mizezad SeiZleba davasaxeloT 

bzarebis gantotva. 

bzarebis ganviTarebisas warmoqmnil akustikur movlenebs ikvlevdnen 

mraval naSromSi [18,19,20,21]. 

yovelgvari mSrali xaxuni mimdinareobs zedapirebis 

mikroaraerTgvarovarobebis plastikuri deformaciebis TanxlebiT. sxeulebis 

Semadgeneli nawilebis uerTierTsrialis dros iRrveva Zveli da Cndeba axali 

sakontaqto ubnebi. yvelaferma aman SeiZleba gamoiwvios mikrobzarebis 

warmoqmna xaxunis zedapirebze. amgvari procesebi mimdinareobs sxeulis SigniTa 

(tanSi) misi deformaciebis dros. xaxunis Sedegad gamowveuli meqanikuri 

talRebi aseve akustikuri emisiis Camoyalibebis safuZvelia. germaneli mecnieri 

i. kaizeri miiCnevda gaglejvis zedapirebis urTierTxaxunis process, romelic 

masalis SigniT misi deformirebisas mimdinareobs, akustikuri signalebis 

aRmocenebis erT-erT ZiriTad mizezad [22]. 

zemoT miniSnebuli wyaroebi, ra Tqma unda, ver amowuraven ae-s 

impulsebis warmoSobis yvela mizezs, magram isini iTvlebian ZiriTad kerebad 

konstruqciebSi bgeriTi rxevebis gaCenisa, aqedan gamomdinare akustikuri 

emisiis, rogorc movlenis cneba SeiZleba ase ganisazRvros akustikuri emisia 

aris masalis Siga struqturis dinamikuri gadawyobiT gamowveuli meqanikuri 

talRebis gamosxivebis procesi” [16]. 

zemoTqmulidan gamomdinare SeiZleba davaskvnaT, rom meqanikuri talRebi 

SeiZleba gamoTavisufldnen, rogorc submikroskopul da mikroskopul 

doneebze (erTgvarovani masalebis meserebSi warmoqmnili srialis da gaorebis 

procesebi deformaciisas, fazis swrafad mimdinare martensituli gardaqmnebi), 

aseve mikrodoneebzec (bzarebis gaCena, maTi ganvrcoba da ganviTareba, rRvevisa 

da xaxunis procesebi). 

wyaroebis sididis mixedviT, imitirebuli bgeriTi signalebi vrceldebian 

ramdenime aTeuli rigis sixSireebiT, kerZod infrabgeridan (<16 hc-ze, rogorc 

miwisZvrebis SemTxvevaSi) dawyebuli da ultabgeriT damTavrebuli (<16 khc-ze) 

[23]. 

akustikuri signalebis registraciis umartivesi sqema warmodgenilia nax. 

III.1-ze 
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nax. III.1 

gamosakvlev sxeulSi 2 aRZruli meqanikuri impulsebi, romlebic 1 wyaros 

mier arian gamowveulni, gardaiqmnebian eleqtrul signalebad kontaqturi 

piezogaqdamqneliT 3. es eleqtruli signalebi Zlierdeba, gadamuSavdeba da 

registrirdeba eletqruli aparaturiT 4. 

talRuri moZraobis dispersia myar sxeulSi iwvevs sawyisi meqanikuri 

signalis formis damaxinjebas. Semdegi damaxinjebebis mizezia gardamqnelis 

Tvisebebi. sawyisi meqanikuri impulsis mcire energiis gamo, raTa moxdes 

xelsawyos mgrZnobiarobis amaRleba, rogor wesi iyeneben pierogadamwodebs. am 

gadmwodebis muSaoba dafuZnebulia grakveuli kristalebis Tvisebebze, rac 

gamoixateba maTze meqanikuri zemoqmedebis SemTxvevaSi eleqtruli signalis 

aRZvris fenomenze (piezoeleqtruli efeqti), amitom meqanikuri zemoqmedebis 

calkeuli ciklis dros aRiZvreba Tavad gardamqnelis rezonansuli rxevebi, 

xolo gardamqmnelis boloSi gamosuli eleqtrosignals eqneba 

radioimpulsuri saxe, romelic nax. III.2-ze asaxuli. 

 

 

nax. III.2 eleqtonul oscilografze dafiqsirebuli signalis saxe 

depoliarizaciis saSiSroebis Tavidan acilebis mizniT romelic 

SesaZlebelia warmoiSvas Semxvedri, Zlieri eleqtruli velebis (>100 volt/mm), 
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didi meqanikuri daZabulobis, an atomuri gamosxivebis zemoqmedebis (>1010rad) 

dros, bgeriTi emisiis gardamqnei signalebi sakvlevi obieqtis zedapiridan 

arinebuli unda iqnas specialuri talRagamtarebiT, oscilografze 

registraciis da Semdgomi analizisaTvis. 

Tu ori meqanikuri signalis warmoSobis dro aRemateba gardamavali 

procesebis mimdinareobis dros sakvlev sxeulSi, am SemTxvevaSi akustikuri 

emisiis impulsebi aRqmulni iqnebian xelsawyos mier, rogorc diskretuli 

Tanmimdevroba da am tipis emisias ewodeba diskretuli emisia. 

Tu bgeriTi impulsebi warmoiqmnebian Zalian mWidro TanmimdevrobiT, 

maSin faqtiurad SeuZlebeli xdeba erTi signalis meoredan gamocalkaveba. am 

SemTxvevaSi saqme gvaqvs uwyvet akustikur emisiasTan, romelic oscilografze 

gamoisaxeba mTliani eleqtruli talRa. 

akustikuri emisiis parametrebi. unda aRiniSnos, rom dRemde ar aris 

standartizirebuli akustikuri emisiis terminologia. gamoqveynebul 

samuSaoebSi erTi da igive cnebis aRsaniSnavad xSirad sxvadasxva termini 

ixmareba, rac Zalian arTulebs miRebul Sedegebis gagebas da informaciis 

gacvlas. unda aRiniSnos, rom am samuSaoSi, Cvens mier gamoqveynebuli iqneba [1] 

wignSi moyvanili terminebi. akustikuri emisiis parametrebia: impulsebis saerTo 

raodenoba (drois garkveul SualedSi diskrituli akustikuri emisiis 

impulsebis saerTo raodenoba), jamuri akustikuri emisia (drois sakvlev 

intervalSi akustikuri emisiis signalebisraodenoba dawesebuli SezRudvis 

(diskriminaciis) donis pirobebSi), ae-s aqtiuroba (impoulsebis saerTo 

raodenobaa drois erTeulSi), akustikuri emisiis signalebis amplituda (ae-s 

intensivobaa (jamuri akustikuri emisia, drois erTeulSi), akustikuri emisiis 

(talRis) maqsimaluri mniSvneloba drois mocemul SualedSi), amplituduri 

ganawileba (drois arCeul SualedSi ae-s impulsebis amplitudebis ganawileba), 

ae-s signalebis energia (drois mocemul intervalSi, winaswar dadgenili 

sixSiris zonaSi, gamoyofili energia), ae-s specialuri simkvrive (ae-s 

signalebis ganawileba energiis sixSiris mixedviT). 

rogorc aRniSnuli iyo, masalaSi warmoqmnili meqanikuri talRebi, 

piezogardaqmneliT gardaiqmneba eleqtrul signalebad. praqtikaSi ZiriTadad 

am eleqtruli signalebiT operireben, romlebic aseve SegviZlia davaxasiaToT 

zemoT CamoTvlili parametrebiT. 

CvenTvis cnobilia, rom ae-s signalebi warmoiqmnebian didi sixSiris 

diapazonSi – smeniT aRsaqmeli xmauridan ultrabgerebiT impulsebamde. 

praqtikulad gasazomi sixSire imyofeba 30 hercisa da 200 kilohercis 

SualedSi. gasazomi diapazonis SezRudva ZiriTadad ganpirobebulia sxvadasxva 
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xelis SemSleli faqtorebis Tavidan acilebis mizniT (rogorebicaa danadgaris 

xmauri, wnexis filebis moZraoba da sxva). ase magaliTad, d. mosesovis [24] 

monacemebiT ae-s impulsebis sixSiris diapazoni betonisaTvis icvleba 20 khc-

dan  120 khc-mde. sxva eqsperimentatorebi [25,26] iyeneben aparaturas, romlis 

rxevis sixSiris diapazoni meryeobs 1,6 khc-dan 50 khc-mde, Sesabamisi 

gardamqnelebis da filtrebis SeReviT sixSiris speqtri calkeuli 

eqsperimentebisaTvis miRebulia sxvadasxva. 

akustikuri emisiis signalebis marTebuli interpretaciisTvis 

aucilebelia naTeli movfinoT, Tu ramdenad Seesabamebian oscilografze 

registrirebuli impulsebi masalaSi datvirTvisas mimdinare destruqciul 

movlenebs. am mizniT s. Jurkovis da misi mowafeebis naSromSi gamokvleuli iqna 

raodenobrivi urTierTdamokidebuleba myar tanSi warmoqmnil defeqtebsa da 

daregistrirebul eleqtrul signalebs Soris. amasTan registrirdeboda, 

rogorc signalebis saerTo raodenoba, aseve maTi amplituduri ganawilebac. 

Semdeg xdeboda nimuSis gantvirTva da datvirTvis gamo masSi gaCenili bzarebis 

gamokvleva xdeboda optikuri mikroskopiT, nimuSidan amokveTili naxexebis 

(Slifebis) meSveobiT. eqsperimentebis gakontrolebis mizniT naxexis (Slifis) 

amoReba xdeboda dautvirTavi nimuSebidanac. naxexebis Sedarebam cxadyo, rom 

mikrobzarebis umetesoba warmoSobil iqna datvirTvis Semdeg, Tumca maTi 

garkveuli koncentracia dautvirTav nimuSebSic aRiniSneboda. naxexis 

zedapirze bzarebis raodenobis daTvlis Semdeg warmoebda maTi separacia 

zomebis mixedviT. amis Semdeg nimuSidan warmoebda 5000 mkm sisqis naxexis 

amoReba, masze bzarebis datvla da a.S. aman saSualeba misca avtorebs mieRoT 

bzarebis konscentraciis suraTi nimuSis mTels moculobaSi da es monacemebi 

SeedarebinaT impulsebis mTvlel aparatze dafiqsirebuli akustikuri 

signalebis speqtrisaTvis. aRmoCnda, rom naxazebze davTlil bzarebis da 

akustikuri signalebis raodenobebs Soris sxvaoba mxolod ramdenime erTeuls 

Seadgenda. aseve gamokvleluli iqna damokidebuleba bzaris sigrZesa da 

gamosxivebuli impulsis amplitudas Soris. amisaTvis or nimuSs Soris 

magrdeboda sxvadasxva diametris minis Zafebi. Runvisas es Zafebi myifed 

imsxvreodnen da maTi msxvrevisas warmoqmnili drekadobis impulsi 

registrirdeboda piezogadamwodiT, romelic Tavis mxriv mimagrebuli iyo 

nimuSis zedapirze, eleqtrul signalad gardaqmnili talRebi Semdgom 

xvdebodnen amplitudur analizatorSi. signalis amplitudis parameterebis 

damokidebuleba minis Zafebis diametrze wrfivi aRmoCnda. 

zemoT aRniSnulidan gamomdinare eWvs aRar iwvevs rom ae-s parametrebi 

utryuar informacias gvawvdian masalis SigniT mimdinare struqturul 
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cvlilebebze da xelsawyos mgrZnobiarobis zRurblis marTebuli graduirebiT 

SeiZleba movicvaT masalis destruqciis mTeli procesi. 

mikrobzarebis warmoqnis da dagrovebis procesebis Sesaswavlad 

sxvadasxva mecnieris mier gamoyenebuli iqna ae-s sxvadasxva parametri, 

sxvadasxva SeTanxmebiT. ase magaliTad, s. Jurkovskisa da misi mowafeebis 

samuSaoebSi mikrobzarebis dagrovebis kinetikis Seswavlis da masalebis 

xangamZleobis prognozirebis mizniT gamoyeneboda ae-s impulsebis raodenobisa 

da amplituduri ganawilebis analizi. mimoxilviT nawilSi aRniSnuli iyo rom 

g. poCtoviki da n. temniki betonis simtkicis Sesafaseblad iyenebdnen 

bzarwarmoqmnis energiis parametrebs. akustikuri emisiis energia da signalebis 

amplituduri analizi gamoiyeneba agreTve v. logunovisa da v. mixailevskaias 

naSromSi [27], betonis xangrZlivi winaaRmdegobis prognozirebisaTvis. 

gamoyenebuli aRWurviloba da aparatura. akustikuri emisiis meTodis 

gamoyeneba moiTxovs muSaobis gansakuTrebul pirobebs, radgan yovelgvari 

gareSe xmauri eqsperimentebis Catarebis dros warmoadgens xelis SemSlel 

faqtors _ cru signalebis wyaros. amitom im gamosacdel manqanebs, romlebic 

uzrunvelyofen nimuSis datvirTvas, moeTxovebaT uxmauro, Cumi muSaoba. 

rogorc cnobilia, yvela hidravlikuri wnexi aRWurvilia hidrotumboebiT, 

romelTa moZraobac uzrunvelyofilia eleqtroZravebiT. hidrotumboebis 

muSaobisas aRiZvreba vibraciebi, romelic gadaecema hidravlikur wnexis 

Zalovan danadgars da masSi CaWedili nimuSi ganicdis vibracias. am 

mdgomareobaSi akustikuri gadamwodi, romelic nimuSis wibozea miWerili, iRebs 

cru signalebs rxevis Sedegad da ae-s WeSmariti signalebi Znelad gasarCevi 

xdeba. xelis SemSleli xmauris Tavidan acilebis mizniT an uari iTqvas 

eleqtronul amZravian hidrodguSze, an hidrodguSi unda dacildes wnexis 

Zalovan nawils iseT manZilze, romelzec vibracia da rxevebi sagrZnobi aRar 

iqneba. 

hidavlikuri wnexis mier ganviTarebuli Zalva vizualurad 

kontrolirdeba sanimuSo manometriT. datvirTvisas aRniSnuli Zalva 

manometris garda izomeba specialurad damzadebuli da wnexSi CamontaJebuli 

tenzometruli Zalis sazomiT, romelic burdonis milaks warmoadgens da 

romelzec ori mxridan dawebebulia tenzorezistorebi. milaki orive boloTi 

CaWerilia korpusSi da maTgan erT-erTiT misi Siga Rru mierTebulia wnexis 

cilindris RrusTan, ris safuZvelzec is deformirdeba. milakze damagrebul 

tenzorezistorebi aRiqvamen milis zedapirze ganviTarebul deformaciebs. am 

dros aRiZvreba Zalvis proporciul eleqtronuli signali. es signali 
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SemdgomSi Zlierdeba tenzogamaZlierebeli mowyobilobiT da SeiZleba 

gaizomos an miewodos grafoamgebs. 

amgvarad, gamoyenebuli eleqtronuli, gamaZlierebeli da 

maregistrirebeli aparatura saSualebas iZleva Cawerili iqnas grZivi, ganivi 

da moculobiTi deformaciebis daigramebi, datvlili iqnsa datvirTvisas 

warmoSobili ae-s impulsebis saerTo raodenoba da dafiqsirebuli iqnas maTi 

ganawileba datvirTvis zrdis mixedviT. xolo eleqtruli oscilografis 

ekranze warmobdes vizualuri dakvirveba Semosuli signalebis formaze, 

zomebze da Caqrobis xarisxze. 

 

ultabrgerTi kontrolis meTodebis klasifikacia 

 

 ultarbgeriTi kontrolis meTodebi ZiriTada gamoiyeneba konstruqciaSi 

faruli defeqtebis gamosavlenad. isini arapirdapir meTodebs miekuTvneba da 

floben specifikur SesaZleblobebs, romlebic dafuZnebulia konstruqciis 

siRmeSi ultrabgeris SeRwevis unarze.  

 ultrabgeriTi kontrlis meTodebs safuZvlad udevs ultabgeris 

impulsebis arekvla defeqtidan, ris Sedegad ganisazRvreba zedapiridan 

defeqtis mdebareobis siRme, romelic damokidebulia konstruqciaSi 

ultrabgeris gavrcelebis siCqareze da defeqtamde manZilis gavlis droze. 

 defeqtis mdebareoba zedapiridan ganisazRvreba Semdegi formuliT: 

                                
2

ct
h                           (III.1) 

sadac: c – ultabgeris gavrcelebis siCqarea, mm/wm; 

      t – defeqtamde da ukan ultabgeris gavrcelebis dro, wm. 

ultabgeriTi defeqtoskopia dafuZnebulia mimarTuli talRis Tvisebebze. 

talRa garemoSi mimarTulad, sxivis saxiT vrceldeba da airekleba garemos 

sazRvridan an defeqtebidan, romelac sxva akustikuri Tvisebebi aqvs. 

mowyobilobis tipebidan gamomdinare SeiZleba gamovyoT ultabgeriTi 

kontrolis Semdegi meTodebi. 

1. eqoimpulsuri meTodi (eqolokaciis meTodi) dafuZnebulia 

ultabgeriTi rxevis mokle impulsebis konstruqciaSi gatarebasa da 

im eqosignalebis registraciaze, romelic aireklebadefeqtidan da 

miemarTeba mimRebisaken. defeqtis niSania eqosignali defeqtoskopiis 

ekranze. 

meTodi sakmaod aris gavrcelebuli praqtikaSi maRali mgrZnobelobis, 

realizaciis simartivisa da universalurobis gamo. 
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2. Crdiluri meTodi (gamWoli gamtarobis meTodi). am meTodSi 

gamomsxivebeli da mimRebi ganlagebulia TanarErZuliad konstruqciis 

sxavadasxva mxare defeqtis niSani aris gamomsxiveblidan mimRebamde 

misuli signalis ampitudis Semcireba. meTodis realizeba 

SesaZlebelia firfitis, milis da a.S. kontrolisaTvis, rogorc 

impulsuri, ise uwyveti gamosxivebiT. 

3. sarkisebr-Crdiluri meTodi dafuZnebulia talRis signalis 

Sesustebaze, romelic areklilia konstruqciis mopirdapire 

zedapiridan. SesaZlebelia gamoyenebuli iqnes erTi gardamqmneli. 

defeqtis niSania miRebuli signalis ampitudis SEmcireba. waramtebiT 

gamoiyeneba furclovani liTonis, naWedis, milis, relsis da a.S. 

kontrlisaTvis. 

4. impendansis meTodi. gankuTvnilia wvrikedliani liTonuri da 

plastmasis Semonakerebis mirCilvis an miwebebis xarisxis 

gansazRvrisaTvis myar danamatTan da dafuZnebulia RERos rxevis 

reJimis analizze (piezoelementiT), miyrdnobilia konstruqciis 

zedapirze defeqtis arsebobisas zedapiris mocemuli ubnis akustikuri 

impendansi mcirdeba, rac iwvevs Reros rxevis amplitudis gazrdas, mis 

boloze meqanikuri Zabvis Semcirebas, rxevis fazis cvlilebas da 

rezonansuli rxevis sixSiris gadanaclebas. am niSnebidan nebismieri 

amtkicebs defeqtebis arsebobas. 

5. Tavisufali rxevis anu speqtruli meTodi. dafuZnebulia konstruqciis 

sakuTari rxevis sixSiris speqtris analizze, masze vibraciuli 

dartymis Semdeg speqtris analizi warmoebs smeniT (WurWlis wkarunis 

mixedviT) an specialuri aparaturis gamoyenebiT. meTods warmatebiT 

gamoiyeneben masalebis drekadi mudmivebis SefasebisaTvis Tavisufali 

rxevis aRgznebis gziT gansazRvruli formis da zomis nimuSSi, 

magaliTad ReroSi. 

6. rezonansuli meTodi dafuZnebulia rezonansuli rxevis aRgznebaze da 

analizze konstruqciis sakvlev mocilobaSi. rezonansuli sixSiris 

mixedviT ganazRvraven konstruqciis sisqes. defeqtis arsebobas 

uCvenebs normalurTan SedarebiT sisqis naklebi mniSvneloba, 

rezonansuli pikis oscilografis ekranze Sesusteba an gaqroba. 

 meTodebis pirveli jgufi ganixilavs ultabgeris lokalur aTgznebas, 

xolo meore jgufi – ulrabgeriTi aRgznebis mTel konstruqciaSi an mTeli 

sisqis mixedviT gamomsxivebelze. 
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 vinaidan ultrabgeriTi TalRa, romelic gamoyenebulia praqtikaSi 

sixSiris megahercul diapazonze, ar gadis haerSi, amitom d RreCo 

gardamqmnelsa da sakontrolebel konstruqcias Soris avsebuli unda iyos 

kontaqturi garemoTi (sakontaqto siTxiT). 

 ultrabgeriTi  testireba warmoadgens dauzianebeli testirebas, 

romelic eyrdnoba betonSi ulrabgeriTi impulsuri siCqaris anaTvlebs. 

 mimarTuleba romliTac vrceldeba maqsimaluri energia warmoadgens marT 

kuTxes gadacemis zedapirisadmi, SesaZlebelia impulsebis aRmoCena betonSi 

sxva mimarTulebiTac. amitomac SesaZlebelia gaizomos impulsuri siCqare ori 

gadamcemis ganTavsebiT por sapirispiro sibrtyeebze (pirdapiri gadacema), an 

mezobel sibrtyeebze (naxevrad pirdapiri gadacema), an erTidaigive saxe 

(arapirdapiri an zedapiruli gadacema). 

SeniSvna 1. SesaZlebelia aucilebeli iyos gadamwodebis ganTavseba sapirispiro 

sibrtyeebze, magram ara erTmaneTis sapirispiro sibrtyeze. amgvari ganTavseba 

iTvleba naxevrad pirdapir gadacemad.  

SeniSvna 2. arapirdapiri gadacemis mowyoba aris yvelaze nakleb mgrZnobiare da 

unda gamoyenebuli iqnas, rodesac betonis mxolod erTi sibrtye aris misaRebi, 

an rodesac betonis zedapiris xarisxi SedarebiT saerTo xarisxTan aris 

misaRebi. 

SeniSvna 3. naxevrad pirdapiri gadacemis mowyoba aqvs Sualeduri 

mgrZnobiaroba nasesxebi mowyobebs Soris da unda gamoyenebuli iqnes mxolod 

maSin, rodesac pirdapiri mowyoba ar SiZleba gamoyenebuli iqnes. 

piradpiri gadacemisaTvis, nawilakis garbenis sigrZe warmoadgens manZils 

gadamwodebs Soris da rodesac es SesaZlebelia, nawilakis garbenis sigrZis 

gazomvis siziste unda iyos 1% da sizuste unda iyos Cawerili. 

naxevrad pirdapiri gadacemisaTvis, saerTod dadgenilia, rom sakmarisi 

sizustiT nawilakis garbenis sigrZed miiCneva gazomili manZili gadamwodebis 

sibrtyeebis centrebs Soris. nawilakis garbenis sigrZes sizustis Sefaseba 

damokidebulia gadamwodis zomaze centebs Soris manZilTan SedarebiT da igi 

unda Sefasdes. 

pirdapir da naxevrad pirdapiri gadacemisaTvis impulsis siCqare 

gamoiTvleba formuliT: 

                          
T

L
V                               (III.2) 

sadac: V – aris impulsi siCqare, km/wm;    

      L– aris nawilakis ganarbenis sigrZe, mm-Si; 
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     T – aris impulsi mier sigrZis gavlis dro, sm. 

impulsis siCqaris saboloo gansazRvra SesaZlebelia gamoixartos 0,01 

km/wm an sami Tanrigiani cifriT. 

arapirdapiri gadacemisas arsebobs gaurkvevloba dakavSirebuli 

gadacemis traeqtoriis zust sigrZesTan gzaze, gamomdinare gadamwodisa da 

betons Soris umniSvnelo sakontaqto farTidan. amitom sasurvelia, Sesruldes 

mrewveloba mravaljeradi gazomvebi gadamwodebis erTmaneTTaisagan 

gansxvavebul mazilze daSorebiT. 

amisaTvis gadamcemi gadamwodi unda ganTavsdes betonis zedapiris 

fiqsirebul wertilSi P da mimRebi gadamwodi unda ganTavdes fiqsirebuli 

nazrdiT X zedapirze SerCeuli xazis gaswvriv. gadacemis dro aRiniSneba 

wertilebad grafikze da asaxavs maT damokidebulebas gadamwodebs Soris 

manZilze. magaliTad aseTi grafiki naCvenebia nan. 3-ze. 

wertilze gamavli daxazuli saukeTeso swori xazis daxra gaizomeba da 

Caiwereba rogorc impulsis saSualo siCqare betonis zedapirze seRceuli 

xazis gaswvriv. roca amgvarad gazomili da Cawerili wertilebi asaxaven 

wyvetas, mosalodnelia, rom zedapirze arseboben bzarebi an zedapiruli fena 

uxarisxoa da siCqaris gazomva am SemTxvevaSi arasaimedoa. 

 

nax. III.3 impulsis siCqaris dadgena arapirdapiri (zedapiruli) 

gadacemisas  

daxazeT ujredebi betonze da gazomeT garbenis sigrZe ujredebis 

werilebs Soris, amiT SesaZlebelia SevafasoT betonis erTgvarovneba. 

mniSvnelovania grafikebis gamoyeneba cdebis Sedegebis natlad warmosaCenad da 

betonis saSualo xarisxis demonstrirebisaTvis. 

rodesac ultrabgeriTi impulsi betonSi gaivlis Sexvdeba betonis da 

haeris gayofis zedapirs, am dros energiis gadacema gayofis zedapiridan 
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umniSvneloa (difraqciisa da arekvlis gamo) ase rom nawilakis garbenis sigrZe 

unda aRematebodes msgavsi defeqtebis gareSE betonis SemTxvevas. es movlena 

SeiZleba gamoviyenoT defeqtebis, fuRuroebis, dazianebuli adgilebis, 

bzarebis adgilmdebareobis dasadgenad. 

Tu defeqtis sigrZe Zalze mcirea SeuZlebelia Sefasebis gakeTeba (mag. 

SeuZlebelia fuRuroebis gamovlena romelTa sigrZe naklebia Tavakis 

diametrze). 

masalebis mniSvnelovani fizikuri Tvisebebi, romlebic gavlenas axdenen 

impulsis siCqareze, warmoadgenen drekadobis moduls da simkvrives. betonSi es 

Tvisebebi aris damokidebuli Semavseblis tipze, mis proporciebze (narevSi) da 

mis fizikur Tvisebebze da cementis fizikur Tvisebebze, romelic 

dakavSirebulia ZiriTadad, originaluri wyal-cementis Sefardebaze da betonis 

asakze. meore mxriv, betonis simtkice ufro metad damokidebulia wyal-cementis 

Sefardebaze vidre Semavseblis tipze da Semavseblis da cementis proporciaze. 

es damokidebuleba impulsis siCqaresa da betonis simZlavres Soris fizikurad 

arapirdapiria da unda dadgindes konkretuli betonis narevisaTvis. ucnobi 

betonisaTvis simZlavris Sefaseba mxolod impulsis siCqaris safuzvelze ar 

aris sarwmuno. 

rodesac bzaris adgilmdebareoba dadgenilia, fiqsirebulia ori 

anatvali, rogorc es naCvenebia nax. III.4 (1,2). erTi anaTvali aiReba rodesac 

Tavakebi simZlavristulad aris ganTavsebuli bzaris (2) mimarT, meore 

SemTxvevaSi igive manZili cecebs Soris aiReba defeqtebis gareSe zedapirze (1). 

Semdgomi formuliT SeiZleba gamoTvlili iqnas “h” siRrmis defeqti, im 

pirobiT rom bzari ar aris wyliT gavsebuli: 

                      
2

2 1

s

c

t

t
xh


                            (III.4) 

  sadac: x –naxevari mazili cecebs Soris; 

                 h –bzaris siRme; 

 Tc – nawilakis garbenis sigrZe bzarze; 

ts – nawilakis ganarbenis sigrZe zedapiris gaswvriv betonSi defeqtebis 

gareSe. 

“h” da x erTnair erTeulebSi izomeba. 
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nax. III.4 bzaris siRmis SefasebisaTvis Tavakebis adgilmdebareoba 

 

kapilauri kontrolis meTodi 

 

kapilauri meTodis Sesasruleblad gamoiyeneba pretrantis siTxeebi 

mocemuli nax. III.5-ze 

 

nax. 5. prentrantis siTxeebi 

pretrants jer asxaven wiTelidan bzareze siTxes, 5 wuTs gaaCereben 

Semdeg SuaSi moTavsebuli balonidan da bolos mesame balonidan nax. III.5 ris 

Sedegadac uxilavi bzari gamova zedapirze. 

 

bzaris siganis gazomvis meTodi da mowyobiloba 

 

rkinabetonis konstruqciebis umetesobisaTvis СНиП 2.03.01-84* Tanaxmad 

bzaris gaxsnis siganis sidide normirdeba. normirebuli mniSvnelobebi 

mocemulia cxril 2-Si СНиП 2.03.01-84*. 

imisaTvis, rom ganvsazRvroT bzaris gaxsnis dinamika, Cvens mier 

damuSavebulia meTodi da Sesabamisi boWkovan-optikuri mowyobiloba, romlis 

sqema mocemulia nax. III.6-ze. 
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nax. III.6. 1 - bzari, 2 - TabaSiris fena, 3 – boWkovan-optikuri Suqsatari, 4 

– sinaTlis gamomsxivebeli da mimRebi, 5 – analogiur cifruli gardamqmneli, 6 

– procesori, 7 - monitori 

 

warmodgenili mowyobiloba muSaobs Semdegnairad: konstruqciaze 

warmoSobil bewvbzarze (1), romelic jer ar aris saSiSi moiTxovs dakvirvebas 

vamagrebT TabaSiris (2) saSualebiT or boWkovan-optikur Suqsatars (3) 

erTmaneTis TaTarRerZulad maT Soris RerCo tolia maTi diametris naxevaris, 

meore boloebiT Suqsatarebi mierTebulia gamomsxivebelze da mimRebze (4), 

mimRebi (4) mierTebulia analogiuri cifrul gardamqnelebze (5), procesorze (6) 

da monitorze (7). gamomsxiveblidan sinaTlis nakadi vrceldeba pirvel 

SuqsatarSi da gadadis meore SuqsatarSi, Tu bzaris sigane Suqsataris 

diametrze naklebia. meore Suqsataris gavlis Semdeg sinaTlis sxivi moxvdeba 

mimRebze, mimRebidan (4) optikuri signali eleqtruli signalis saxiT gadaecema 

analogiur cifrul gardamqnels (5) romelic signals daamuSavebs da 

gardaqmnis cifrul formaSi da gadascems procesors (6), procesorSi devs devs 

Cvens mier damuSavebuli programa, romelic monitorze (7) gvaZlevs grafikul 

gamosaxvas, bzaris gaxsnis dinamikas, rodesac bzaris gaxsna kritikulze modis 

xelsawyo iZleva gangaSis signals, xmovans an wiTeli naTebiT. 

АЦП 

1 

2 

3 

4 5 6 

7 
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nax. III.7. operatoris samuSao adgili 

 

gadacemis muSaobis grafikuli saxe bzarebis gasxnisas warmogvidgeba 

diagramis saxiT (nax. 7). mocemuli fuZe aisaxeba mxolod im SemTxvevaSi, roca 

airCeva erTi obieqti (mag. `koWi” 1) ekranze gamoisaxeba monacemebi, miRebuli 

bolo 24 saaTis ganmavlobaSi. amasTan grafikebis ganaxleba xdeba 1,5 wT-is 

intervaliT. am xelsawyoebis Secvla SeiZleba dialogis daxmarebiT, RilakiT 

`xelsawyoebi” (nax. III.7). ganaxlebis periodi gavlenas axdens grafikebis 

ganaxlebis intensivobaze. asaxuli intervali iZleva Sualedur dros, romelic 

iqneba gamosaxuli grafikze. 
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bzaris gaxsnis gadacemis mniSvneloba Seitaneba protokolis saerTo 

sistemis monitoringSi, mocemuli nax. III.7-ze. perioduloba damokidebulia 

xelsawyoebis sistemaze, protokolireba ganxorcildeba mTeli drois 

ganmavlobaSi sistemis muSaobisas. 

 

         nax. III.8 fuZe `bzari” 

         nax. III.9 xelsawyoebis parametrebi 
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sistemis monitoringis gacnoba SesaZlebelia `protokolis naxvis” 

instrumentis daxmarebiT (meniu `servisi” > `profilis daTvaliereba” (nax. 

III.10)). 

monacemebis daTvalierebisaTvis saWiroa Sesruldes Semdegi moTxovnebi: 

1. movniSnoT marcxniv gadamcemebi, romelTa naxvac Tqven gindaT, TB7A.4-is 

SemTxvevaSi, SeiZleba avirCioT profiluri gadamwodebi, meore da mesame 

bzarebis obieqtebze (koWi 1); 

2. dazustdes moTxovnil dros intervali, vixelmZRvaneloT iteraciiT 

pirvel da meore Canawerebis safuZvelze; 

3. Tu aRebulia drois didi intervali, maSin rekomedirebulia gakeTdes 

arCeva yvela Canawerebidan mimdevrobiT, es monacemebi, SeiZleba dazustdes 

velSi `avirCioT yoveli Canaweri”. 

4. davaWiroT Rilakze `ganaxleba”. 

zRvaris mniSvnelobis moZebna iwvevs bzaris gaxsnis mdgomareobis 

konstruqciis gadasvlas saxifaTo mdgomareobaSi. sistema informacias iRebs 

         nax. III.10 gadacemiT miRebuli protokoli 
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vizualuri da xmovani signaliT zRvruli mniSvnelobebi aiReba cx.2-dan da 

miiReba СНиП 2.03.01-84*/1/.  

 

III.3. akustikuri emisiis da ultrabgeriTi kontrolis meTodebiT 

aRmoCenili dazianebebis evoluciis dadgenisaTvis fraqtaluri 

Teoriis gamoyeneba 

 

 usafrTxoebis da saemedoobis Sefaseba armirebuli betonis 

konstruqciebSi, warmoadgens Zalian rTul problemas, romelic mecnieruli 

kvlevebis pirvel rigSi dgas. amitom diagnostikis da kontrolis meTodebi 

xdeba sul ufro mniSvnelovani konstruqciis saimedobis da mdgomareobis 

SefasebisaTvis. meTodebs Soris yvelaze karg efeqturobas warmoadgens 

aramrRvevi kontrolis meTodi dafuZnebuli akustikur emisiaze da 

ultrabgeraze. 

 energiis disipaciis Ddros fragmentaciisas farTod gavrcelebuli 

efeqtebi. sxvadasxva SromebSi Teoriulad gamoyenebul fraqtalur midgomaSi 

iyo naCvenebi, rom fragmentacias gaaCnia mravalmasStaburi procesi energiis 

disipaciisas. mocemuli fraqtaluri Teoria iTvaliswinebs mravalamasStaburi 

procesis energiis disipacias. mocemuli fraqtaluri Teoriua iTvaliswinebs 

mravalmasStabur Tvisebas energiis disipaciisas da mis farTo gavrcelebul 

efeqtebs. aseTi midgoma energiis gavrcelebaze unda iqnas eqsperimentalurad 

dazustebuli akustikuri emisiis meTodiT. 

 mocemul samuSaoSi yuradReba unda mivaqcioT damatebiT aspeqtebze, 

dakavSirebul droebiT efeqtebze. gavrcelebuli-droebiT efeqtebi gvaZlevs 

saSualebas SemovitanoT saWiro energetikuli parametri konstruqciis 

mdgomareobis Sesafaseblad, dafuZnebuli akustikuri emisiis signalebs Soris 

korelaciaze konstruqciis mcire nimuSze. 

akustikuri emisiis an ultabgeris yovel signalze bzarebis 

gavrcelebisas an sxva dazianebuli sxeulis talRebze gaaCnia xangrZlivoba , 

romelsac Cven CavTvliT fraqtalur sidided. maSasadame signalis gavrcelebis 

xangrZlivoba aRiwereba Semdegi kakoniT: 

                 TD

N

N
P 
















 min

max

1                 (III.5) 

sadac: N(<) – signalebis saerTo raodenobaa -ze naklebi xangrZlivobiT, 

Nmax – signalebis saerTo ricxvia; min(<<max) – minimaluri xangrZlivobaa; DT(<0) – 

fraqtaluri ricxvi. 
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5. gantolebis integrirebiT miviRebT simkvrivis intensivobis gavrcelebis 

gamomsaxvel Semdeg formulas: 

                 
1

min




T

T

D

D

TDP



                             (III.6) 

energiis dicipacisas W,  moculoba V  SeiZleba gamovsaxoT Semedgi 

formuliT: 

                             
3/SDVW                        (III.7) 

amrigad, mcire energia dW disipirebuli calkeuli movleniT 

ultrabgeris gavrceleba an akustikuri emisia aRiwereba (III.7) gantolebiT, 

sadac V  warmoadgens moculobas. 

or da erTganzomilebiani obieqtebisaTvism romlebic xasiaTdeba A da L 

zomiT, miviRebT Semdegs, 
2/SDAW  an 

2/SDAW   an 
2A  an A . amrigad Cven 

mivdivarT Semdeg tolobamde, energiis sruli disipacia tolia: 

 

   




























s

D

TS

T

s

DDD

TS

T

DDDDD

TS

TD

D
DD

D
N

D
DD

D
N

DD

D
NdpNdNW

S

SSs

Tminmax

Tmaxminmax

minmaxminmaxmax

D   ,

,D  ,

max

min

max

min




















    (III.8) 

 

bgeris gvrcelebis sruli dro ganisazRvreba Semdegnairad: 

   




























1D   ,
1

,1D  ,
1

1

Tminmax

T

1

maxminmax

minmaxminmaxmax

max

min

max

min




















D

T

T

DD

T

T

DDDDD

T

T

D

D
N

D

D
N

D

D
NdpNdNt SS

        (III.9) 

 

Sesabamisad monitoringis eqsperimentaluri monacemebiT ultrabgeriTi an 

akustikuri emisiis meTodebze dayrdnobiT unda ganvsazRvroT, rom signali 

gaiSveba TandaTan ad ara paralelurad. 

garda amisa SemivitanoT `kvanti” anu erTi impulsis xangrZlivobis zoma 

constmin . da miviRebT statikur hipoTezas avtomodelirebisaTvis e.i. tmax , 

amrigad gamoricxviT (III.8) da(III.9) gantolebebidan miviRebT, rom:  
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Tu    














 

S

ST

D

T

S

Dt

DD

D

D T

T

D1

D

D ,

1 ,t

,1  ,t

 W,1 S

S

                         (III.10) 

Tu   
















1D ,

1 ,t

,  ,t

 W,1

T

DS

t

DD

DD

D TS

D

ST

S
T                              (III.11) 

avRniSnoT, rom Cveulebriv DDD S 1 , roca zoma D=1,2,3 gantolebidan 

gveqneba 
tW  , roca St D 1 , Tu 1SD  an 1 tSD  , Tu 1SD  srulad 

eqneba saxe: 

                         30 , t   ttW                  (III.12) 

 

III.4. bzaris gavrcelebis koordinatebis sigrZis da mimarTulebis 

gansazRvris meTodi da mowyobiloba 

 

Cvens mier damuSavebulia konstruqciebSi bzaris warmoqmnisas 

dazianebuli adgilis povnis meTodi da mowyobiloba am meTodis 

ganxorcielebisaTvis. 

 SemoTavazebuli meTodis mizania bzaris aRmoCena da misi ganviTarebis 

mimarTulebis dadgena obieqtis zedapirze. 

 dasaxuli mizani Semdegnairad miiRweva. sakvlev obieqtSi an mis 

zedapirze aTavseben winaswar gansazRvruli sigrZis Suqsatars, magaliTad, 

,,labirinTuli spiralis~-s formiT da am parametrebs afiqsireben mexsierebis 

mowyobilobaSi. Semdeg rigrigobiT orive bolodan SuqsatarSi uwyvetad 

SehyavT lazeruli gamosxivebis pikowamuri impulsebi. impulsebis ukan gabnevis 

mrudebs (refleqtogramebi) aregistrireben da ixsomeben. refleqtogramis 

meSveobiT gansazRvraven Suqsataris gawyvetis wertilamde manZils, xolo 

obieqtSi am wertilis koordinatebs aRniSnuli manZilis Suqsataris 

mrudwirul formaze gadataniT adgenen. bzaris ganviTarebis mimarTuleba ki 

Suqsataris gawyvetis wertilebis mimdevrobiTi SeerTebiT dgindeba. 

 mocemuli teqnikuri gadawyveta saSualebas iZleva, davadginoT: 1) 

Suqsataris wyvetis wertilamde manZili; 2) obieqtSi Cadgmuli Suqsataris 

wyvetis wertilebis koordinatebi; 3) bzaris ganviTarebis mimarTuleba da 

sidide. 
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 nax. III.11-ze mocemulia gabmiTi boWkovan-optikuri gadamwodis optikuri 

sqema. sakiTxisUukeT warmodgenisaTvis ganvixiloT mowyobilobis sqema da 

muSaobis principi.  mocemuli mowyobiloba Seicavs: sakvlev obieqts 1, romlis 

tanSic an zedapirze Tavsdeba Suqsatari 2 ,,labirinTuli spiralis~ saxiT, 

zedapirze damagrebisas Suqsatars faraven myife safarveliT, impulsur lazers 

3, Suqsatarebs 4, 5, ganmStoebels 7, optikur gadamrTvels 8, fotomimRebs 9, 

procesors 10, informaciis asaxvis bloks 11. impulsuri lazeri 3, 5 da 6 

SuqsatarebiT optikurad dakavSirebulia optikur gadamrTvels 8 da 

fotomimRebTan 9, romelic, Tavis mxriv, eleqtrul kavSirSia procesorTan 10. 

ukanaskneli eleqtrulad ukavSirdeba impulsur lazers 3, optikur 

gadamrTvels 8, infor-maciis asaxvis bloks 11 da marTavs maT muSaobas. 

informaciis asaxvis bloki 11 Seicavs ekrans 12 refleqtogramebis da sak-vlevi 

obieqtis 1, sakoordinato badeze Suqsataris 2 formis asaxvisaTvis, 

mowyobilobaSia agreTve ori ricxviTi indikatori, 13 emsaxureba mTliani 

Suqsataris sigrZis, xolo 14 _ Suqsataris sigrZis Semoklebis asaxvas da oTxi 

Suqdiodi, romelTagan 15 daniSnulia bzaris arsebobis signalizaciisaTvis, 16 

_ misi kritikuli sigrZisaTvis, 17 _ Suqsataris zondirebisaTvis erTi 

bolodan, 18 _ Suqsataris zondirebisaTvis meore bolodan. Suqsataris 2 

optikur gadamrTvelTan 8 SeerTebas emsaxureba 19 da 20 optikuri gasarTi 

misaerTeblebi. 

warmatebiT muSavdeba specialuri daniSnulebis optikuri boWkoebi, 

magaliTad, Txevadi gulariT, ormagi gulariT da a.S. 

boWkovan-optikur gadamwodebis erT-erTi Taviseburebaa 

naxevradgamtaruli lazerebis xelsayreli gamoyeneba. 

 amplitudur gadamwodebs optikur boWkoze aqvs didi perspeqtivebi da 

ukanasknel periodSi mimdinareobs aqtiuri gamokvlevebi. 

Tu gamoviyenebT tradiciul gamzom teqnikas, magaliTad 

eleqtrotenzometrebs, ultrabgeriTi defeqtoskopebs, davrwmun-debiT rom 

eleqtrotenzometrebi ganicdian korozias da did manZilze gazomili 

parametrebis gadacema SeuZlebeli xdeba, tenzometridan miRebuli informacia ar 

aris dabrkoleba medegi traqti. yovelive es da is garemoeba, rom is iZleva 

wertilovan areze deformaciis mniSvnelobas. xolo Cven SemTxvevaSi amocanis 

gadawyveta moiTxovs ramodenime aseul aseTi gadamwodis damagrebas xidebSi 

SeuZlebels xdis gazomvis Catarebas. 
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nax. III.11 betonis konstruqciaSi bzaris aRmoCenis, mdebareobis 

da mimarTulebis dasadgeni boWkovan-optikuri sistema 

 

yovelive zemoT aRniSnuli migviTiTebs imaze, rom eleqtrotenzomet-

rebiT mowyobili qseli Seicavs mTel rig uaryofiT faqtorebs da 

diagnostikur centrSi am teqnikuri saSualebebiT informaciis gadacema da 

monitorze asaxva TiTqmis SeuZlebeli xdeba. 

ismis kiTxva, arsebobs Tu ara sxva ufro progresuli teqnikuri 

saSualebebi, raTa mivaRwioT Sedegs. aseTi teqnika ukve Seqmnilia da Cvens mier 

dawvrilebiT iyo aRwerili wina paragrafebSi. 

rogorc aRvniSneT, damuSavebulia gabmiTi boWkovan-optikuri 

gadamwodebi, romelic saSualebas iZleva optikuri Zafi (mono boWko) 

davamagroT gamosacdel konstruqciaze da daZabul-deformirebul 

mdgomareobidan damokidebulebiT davafiqsiroT optikuri Zafis gawyvetis 

wertilebi. optikuri Zafi magrdeba labirinTuli formiT sibtyeze an sivrceSi. 
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IV. gamokvlevis Sedegebis praqtikuli  

gamoyenebis magaliTebi 

 

IV.1. q. TbilisSi yifSiZis q. #20a-Si mdebare sacxovrebeli 

SvidsarTuliani Senoba 

 

IV.1.1. Sesavali 

 

 fuZe-gruntebis araTanabari deformaciis pirobebSi eqspluataciaSi myofi 

nagebobis diagnostikis da monitoringis kompleqsuri meTidikis, romelic 

damuSavebulia disertaciaSi, eqsperimetaluri aprobacia xorcieldeba q. 

TbilisSi, yifSiZis q. #20a misamarTze mdebare 7 sarTuliani sacxovrebeli 

Senobis mzidi konstruqciebis teqnikuri mdgomareobis monitoringis 

msvlelobisas [28,6,7]. 

 Senoba ganlagebulia rTuli sainJinro-geologiuri pirobebis zonaSi, 

rac ganapirobebs fuZe-gruntis mniSvnelovani deformaciebis SesaZleblobas. 

Senobis nawilis qveS nayarma gruntma gansazRvra misi arastandartuli 

moculobiT-gegmarebiTi da konstruqciuli gadawyveta. mSenebloba dasrulda 

2001 weli. 

 Senobis monitoringi xorcieldeba perioduli reJimiT, dadgenili 

grafikis mixedviT, romelis Sesabamisad samuSaoebis dasawyisi TariRdeba 2007 

wliT, ZiriTadi etapebi xorcieldeboda 3 TveSi erTxel, xolo Sualeduri ki 

TveSi erTxel. 

 

IV.1.2. Senobis konstruqciebis teqnikuri mdgomareobis 

monitoringis samuSaoebis Semadgenloba 

 

monitoringis mosamzadebeli etapebi 

1. saproeqto, Sesasrulebeli da saeqspluatacio dokumentaciis analizi; 

2. Senobis samSeneblo konstruqciebis amzom-gamosakvlevi samuSaoebi 

_ konstruqciebis faqtiuri mdgomareobis gamovlena da sakontrolo azomva 

3. Senobis samSeneblo konstruqciebis sainJinro-konstruqciuli samuSaoebi 

_ defeqtebis ganlagebis Zieba, fotofiqsacia, uwyisebis da  sqemebis 

Sedgena. 

_ konstruqciuli masalebis simtkicis aramrRvevi gamocdebi. 
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_ Senobis sem-modelis formireba. saangariSo (saeqspluatacio) 

datvirTvebis da saZirkvlebis SesaZlo deformaciis ganmeorebiTi 

angariSi maTi zRvruli dasaSvebi mniSvnelobebis gansazRvrisaTvis. 

monitoringis ZiriTadi etapebi 

1. Suqurebis saSualebiT konstruqciebis dazianebis monitoringi 

_ dakvirvebaTa cikli TveSi erTxel 

2. Senobis sivrciTi deformaciis geodeziuri monitoringi 

_ dakvirvebebis ZiriTadi cikli 3 TveSi erTxel 

_ dakvirvebebis Sualeduri cikli TveSi erTxel 

3. Sedegebis kameraluri damuSaveba 

4. mzidi konstruqciebis daZabul-deformirebuli mdgomareobis cvlilbebis 

analizi sasrul elementTa meTodiT. 

 

IV.1.3. Senobis konstruqciis teqnikuri mdgomareobis gamokvleva 

 

IV.1.3.1. Senobis ZiriTadi arqiteqturuli da konstruqciuli 

gansakuTrebulobebi 

 

 7 sarTuliani sacxovrebeli Senoba warmoadgens karkasuli tipis 

sacxovrebel saxls, romlis proeqti damuSavebulia 2000 wels Sps `piramida-

98~-is mier (sur. IV.1.), Senobis geometriuli forma gegmaSi rTuli 

moxazulobisaa. geometriuli zomebi gegmaSi 18.00×24.80 m, simaRle 23.50 m. 

sarTulebis raodenoba: 6 sarTuli mansardiT, Senobas aqvs sardafi. Senoba 

ganlagebulia mdinare veres xramis Tavze. Senobis ZiriTadi arqiteqturuli da 

konstruqciuli gansakuTrebulobebi vlindeba saproeqto dokumentaciis 

Seswavlis msvlelobisas (arqiteqturuli gegmebi, fasadebi, Wrilebi, 

konstruqciuli naxazebi, elementebis specifikacia da a.S.) romelic 

warmoadgina saeqspluatacio organizaciam, agreTve daemata teqnikuri 

mdgomareobis gamokvlevis monacemebi, romelic miRebuli iqna monitoringis 

mosamzadebel etapze. 
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sur. IV.1. Senobis fasadi 

 

 Senobis asaki: Senoba agebulia 2001 wels. 

 sarTulianoba: 6 sarTuli, mansardiT. 

 Senobis simaRle: 23.50 m. 

 mzidi konstruqciebi kolonebi da rigelebi monoliTuri rkinabetonisaa, 

karkasi Sevsilia pemzobetonis sakedle blokebiT, sardafis kedlebi Sevsilia 

rkinabetonis cokolis blokebiT. 

 sarTulSua gadaxurvebi Sesrulebulia 6 m-iani malis anakrebi 

rkinabetonis filebiT. 

 kibeebi ormarSiania, romelic mowyobilia liTonis kosourebze mozaikis 

safexurebiT. 

 saxuravi orqanobiania xis nivnivebze moTuTiebuli buruliT. 

 Senobas or mxares aqvs erkerebi, romlebic dayrdnobilia doinjebze, rac 

seismur zonaSi ar aris dasaSvebi. 

 Senobas yvela sarTulze sarTulSua gadaxurvis filis qveS aqvs 

seismuri sartyeli. 

 Senobis binebSi gadakeTebulia Siga tixrebi.  

 Senobas Cautarda mimdinare remonti ramdenjerme. 
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IV.1.3.2. mzidi konstruqciebis teqnikuri mdgomareobis vizualuri 

da instrumentaluri gamokvlevis Sedegebi 

 

 monitoringis obieqtis winaswarma daTvalierebam, mzdi konstruqciebis 

naturulma gamokvlevam, asazomma samuSaoebma, faqtiuri simtkicis 

instrumentalurma gansazRvram da konstruqciuli masalebis fizikuri 

Tvisebebis aramrRvevi meTodebiT gansazRvram ar gamoavlina mniSvnelovani 

gadaxrebi saproeqto gadawyvetebisgan. 

 vizualuri da instrumentaluri daTvalierebiT SeimCneva Semdegi 

dazianebebi da bzarebi: 

 mimdinareobs saZirkvlis jdoma, romlis sidide normas aRemateba. agreTve 

SeimCneva fuZe-gruntis jdoma da gadaadgileba acurebis zedapirze (sur. IV.2, 

IV.3). 

  

sur. IV.2. Senobis horizontaluri 

gadaadgileba 

sur. IV.3. fuZe-gruntis jdomis Sedegad 

gaCenili bzari 

 

 Senobis kedlebi daxrilia CrdiloeTis mxares 5.7÷15 sm-is farglebSi. 

 SeimCneva bzarebi kedlebze, zRudarebSi da gare kedlebze. bzarebis 

sidide, daxris kuTxe da xasiaTi miuTiTebs Senobis gruntis ara mdgradobaze 

da araTanabar jdomaze (sur. IV.4, IV.5). 
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sur. IV.4. Senobis kedelze 

ganviTarebuli bzari 

sur. IV.5. Senobis ZiriTad nawilsa da 

miSenebas Soris 

 ganviTarebuli bzari 

 

 saZirkvlebi proeqtis mixedviT unda Sesrulebuliyo monoliTuri 

rkinabetonis wibovani fila rkinabetonis naburR-naten ximinjebze. adgilze 

SeswavliT dgindeba, rom gakeTebulia wertilovani rkinabetonis saZirkvlebi 

naburR-naten ximinjebze (24 cali), romlis Tavebi e.w. `Wiqebi~ dakavSirebulia 

erTmaneTTan randkoWebiT. amis Semdeg 2003 wels Senobis fuZis gamagrebis 

mizniT (proeqti Seadgina Sps `moneqs~-ma) damatebiT gakeTda naburR-nateni 

ximinjebi sul 16, maTi diametri 30 sm-s Seadgenda, CaRrmaveba 25-30 m 

(mobinadreebis ganmartebiT). ximinjebis mowyoba Sesrulda Semdegi 

teqnologiiT: gayavdaT WaburRili, romelSic idgmeboda liTonis armatura da 

Semdeg WaburRilSi xdeboda wyalcementis CaWirxvna. ximinjebi ganlagebulia 

e.w. xurjinis wesiT, raTa maT mieRoT Senobis datvirTva. rogorc profesori g. 

WoxoneliZe Tavis angariSSi ambobs ximinjebi ar dadis ZiriTad qanebamde da 

maSasadame isini muSaoben, rogorc kiduli ximinjebi. 

 rogorc Senobis axlandeli mdgomareoba gviCvenebs am RonisZiebebma ar 

gaamarTla, radgan Senobis mdgomareoba ar gamosworebula, jdoma isev 

grZeldeba, dazianda kedlebi. agreTve unda mogaxsenoT rom, svetebi garsacmSi 

Casves mdgradobis gazrdis mizniT, ramac ufro daamZima konstruqcia. es 

RonisZieba zedmetad mogveCvena, radgan svetebs bzarebi ar SeeniSnebodaT. 

 agreTve Senobis CrdiloeT mxares moxda didi raodenobis miwis Setana 

da mozvinva terasebis saxiT. ramac gazarda mosriale masa da ufro gaaqtiura 

mewyeri. 

 winaswari geologiuri kvleviT dgindeba: 
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 obieqti teqtonikuri TvalsazrisiT ganTavsebulia mama daviTis 

antiklinalis CrdiloeT frTaze, geomorfologiurad movakebul, md. veres 

xeobis samxreTis mewyrul ferdobze. 

 geologiur agebulebaSi monawileobas iRebs zeda eocenis naleqebi, 

romlebic warmodgenilia qviSaqvebisa da argilitebis morigeobiT, romelic 

gadafarulia meoTxeuli tbiuri naleqebiT, igi warmodgenilia monacrisfro-

lurji TixebiT, maTi simZlavre aRwevs 20-50 m. isini Tavis mxriv gadafarulia 

deluviuri genezisis yavisferi TixnarebiT, simZlavriT 15-20 m. zemodan gvxvdeba 

teqnogenuri naleqebi, romliTac Sevsebulia reliefis uaryofiTi formebi, 

romelic farTodaa warmodgenili gansaxilvel ubanze. 

 sainJinro-geologiuri TvalsazrisiT ubani warmoadgens uaRresad 

arakeTilsaimedo teritorias mSeneblobis sawarmoeblad da maTi Semdgomi 

eqspluataciisaTvis, 90-ian wlebamde am teritoriebze akrZaluli iyo 

mSenebloba uaryofiTi sainJinro-geologiuri pirobebis gamo. am periodidan 

iwyeba teritoriis intensiuri aTviseba, ramac gamoiwvia Senoba-nagebobebiT, 

qvabulebidan amoRebuli gruntebiT da samSeneblo nagviT (romlis dayrac 

moxda mewyrul ferdobze) situaciis damZimeba. 

 aRniSnuli saxlis gamagrebisaTvis Sesasrulebeli proeqtisaTvis, 

Casatarebeli sainJinro-geologiuri kvlevis dros gasaTvaliswinebelia Semdegi 

gansakuTrebuli pirobebi: ubani mdebareobs mewyrul sxeulze; fundamentebis 

fuZis gruntebi, Tavisi fiziko-meqanikuri da deformaciuli TvisebebiT 

miekuTvneba sust gruntebs; teritoria mdebareobs seismurad aqtiur 8 balian 

zonaSi. 

 zemoT aRniSnulidan gamomdinare, gamagrebis proeqtisaTvis Casatarebelia 

sainJinro-geologiuri kvlevebis sruli kompleqsi s.n. da w. 1.02.07-87-is `Senoba-

nagebobebis fuZeebi~ da s.n. da w. 11-02-96-is `sainJinro kvleva-Zieba 

mSeneblobisaTvis~ mixedviT. 

 arsebuli mdgomareobis mixedviT ar SeiZleba wavuyenoT pretenzia mzid 

konstruqciebs, radgan sabolood ar aris gamokvleuli gruntis mdgradoba. 

aqamde Catarebulma RonisZiebebma Sedegi ar gamoiRo. aRniSnuli gruntis 

detaluri Seswavlis Semdeg SesaZlebeli gaxdeba damatebiTi samuSaoebis 

Catareba, rogorc SenobasTan mimdebare gruntis mdgradobis amaRlebisTvis, 

agreTve saZirkvlebis da masze mdgomi konstruqciebis gaZlierebisaTvis.   
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IV.1.4. Senobis sivrciTi deformaciis geodeziuri monitoringi 

 

IV.1.4.1. sivrciTi modelis gare sakontrolo kvanZebis 

gadaadgilebis monotirngi 

 

 geodeziuri monitoringis samuSaoebis SemadgenlobaSi Sedis Senobis 

saxasiaTo wertilebis masivis mdgomareobis gegmur-simaRlivi azomva droSi 

maTi gadaadgilebis gazomvisaTvis. es samuSao sruldeboda 2.5 punqtSi 

aRwerili meTodikis Sesabamisad. 

 sizustis II klasisaTvis moTxovnebis [29] Tanaxmad vertikaluri 

gadaadgilebebis gazomvebis cdomileba unda iyos ara umetes ±2 mm, xolo 

horizontaluri ±5 mm. 

 q. Tbilisis centraluri raionis nawilSi Senobis adgilmdebareobasTan 

dakavSirebiT, rac xasiaTdeba mSeneblobis maRali simWidroviT, obieqtze 

efeqturad gamoiyeneboda sakoordinato azomvis teqnologia SezRuduli 

daSvebis pirobebSi sferuli deformaciuli maniSnebis gamoyenebiT. mocemuli 

teqnologiis realizaciam gamoiwvia sivrciTi azomvis sadgurebis saerTo 

raodenobis Semcireba 1.5-jer, amasTan Senobis konstrolirebadi kvanZebis 

raodenoba zeda doneSi gazrdili iqna 30%-iT tradiciul brtyeli maniSnebis 

gamoyenebasTan SedarebiT. 

 sakontrolo kvanZebis sivrciTi mdebareobis gansazRvrisaTvis Senobis 

fasadze, misi konstruqciuli da arqiteqturuli gansakuTrebulobebis 

Sesabamisad dayenebuli iqna firma SOKKIA-s 12 brtyeli amrekli maniSni 39 

sferuli amrekliT. 

 obieqtze organizebuli iqna sayrdeni geodeziuri qseli 8 sadgurisagan, 

romlis koordinatebi ganisazRvreboda koordinatebis adgilobriv sistemaSi 

deformaciuli zonis sazRvrebs gareT ganTavsebul wertilze dayrdnobiT. 

danarCeni sayrdenebis koordinatebi ganisaRvreboda ST1 sadguridan 

poligonometriuli svlis Cawyobis gziT. nax. IV.6-ze warmodgenilia 

poligonometriuli svla daxuruli poligonis saxiT da erTi kiduli 

wertiliT ST7, romelic mowyobilia Senobis me-2 sarTulis nawilze. 

 deformaciis kontrolis sivrciTi modeli iqmneboda Senobis daniSnuli 

saxasiaTo wertilebis koordinatebis gansazRvris gziT, romlebic 

ganTavsebulia 14 vertikaluri saketis mixedviT. yovel saketSi CaniSnuli iyo 

wertilebi 2-4 standartul doneze, romlebic emTxveva me-2, me-3 da me-5 
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sarTulebis gadaxurvis dones (sur. IV.6). sivrciTi modelis agebis sqemebi sgq-s 

sadguridan  warmodgenilia aqsonometriuli saxiT nax. 8-ze. 

 

nax. IV.6. sayrdeni geodeziuri qselis sqema 

 

 koordinatebis gazomva sruldeboda firma SOKKIA-s SET4110 markis 

eleqtronuli taxeometriT. "=100 m disatnciaze SET4110 taxeometriT gazomili 

koordinatebis maqsimaluri absoluturi cdomileba Seadgens ±3.3 mm-s, 

fardobiTi cdomileba 1/30 000 gazomili distanciidan. monitoringis 1-9 

etapebSi (2006 w-s ivnisidan 2008 w-s ivlisamde) koordinatebis gazomvis 

fardobiTma cdomilebam Å |}∑ sÆ Seadgina daxuruli poligonis mixedviT 1/(20 

400÷40 000). saSualo samuSao distanciis dros "=50 m, mezobeli sadguris 

mdebareobis urTierTgansazRvris faqtiurma cdomilebam Seadgina ±2.5 mm 

daxuruli poligonisaTvis, rac mowmobs samuSaoebis Catarebis sizustis 

Sesabamisobas sayrdeni qselis normatiuli maCveneblebis wertilebis 

koordinatebis gazomvasTan [29]. markebis mdebareobis gazomvis damatebiTma 

cdomilebam Seadgina saSualo samuSao distanciidan ara umetes 1/20000, anu ±2.5 

mm. amgvarad, deformaciuli markebis mdgomareobis gansazRvris jamuri skc ar 

aWarbebs ±3.5 mm-s. f∆*, f∆0 koordinatebis mixedviT gadaadgilebebis gazomvis 

cdomileba ganisazRvra 3.22-is Tanaxmad 4.9 mm-is diapazonSi, xolo vertikaluri 
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gadaadgilbebis gazomvis cdomileba dafiqsirda ±2 mm diapazonSi, rac 

Seesabameba sax. stand. 24846-81-is moTxovnebs [29]. 

 monitoringis yvela etapze Senobis daniSnuli wertilebis vetikaluri da 

horizontaluri gadaadgilebebis sidideebi gamoiTvleboda rogorc gazomvebis 

sawyisi, momdevno da saboloo etapebis koordinatebs Soris sxvaoba 2.5 punqtis 

Sesabamisad. 

 

IV.1.4.2. sivrciTi modelis Siga kontrolirebadi kvanZebis jdomis 

monitoringi 

 

 am saxis samuSaoebis Sesruilebis ZiriTad mizans warmoadgens 

saZirkvlebis SesaZlo deformaciis Sesaxeb damatebiTi informaciis miReba 

Senobis fasadze da mzid konstruqciebze wertilis maRlivi mdebareobis 

gansazRvris gziT maTi vertikaluri gadaadgilebis sidideebis gazomvisaTvis. 

yovel ciklSi sruldeboda 81 jdomiTi maniSnis nivelireba, maT Soris 33 

ganlagebulia Senobis fasadze. 

 gare mzid konstruqciebze wertilebis maRlivi mdebareoba fiqsirdeboda 

jdomiTi maniSnebis niSnulebis gansazRvris gziT, romlebic dayenebulia 

Senobis I sarTulis doneze Siga fasadis mxridan, romelic esazRvreba axali 

mSeneblobis moedans. 

 Senobis SigniT mzid konstruqciebze wertilebis maRlivi mdebareoba 

fiqsirdeboda jdomiTi maniSnebis niSnulebis gansazRvris gziT, romlebic 

dayenebulia me-3 sarTulis rigelebis qveda sibrtyeSi. 

 jdeniTi maniSnebis niSnulebi ganisazRvreboda geometriuli nivelirebis 

meTodiT gazomvebis sizustis [29] II klasis moTxovnebis Sesabamisad gare 

deformaciuli markebis erTiani simaRlis sistemaSi. 

 3 sadguris sigrZis daxuruli svlebi sruldeboda pirdapiri da uku 

mimarTulebiT instrumentis or horizontSi. jdeniTi maniSnebis ganlagebis 

sqemebi moyvanilia danarTSi II. 

 nivelirebis sizustis Sefaseba xorciledeboda daxurul da ormag 

svlebSi acdenebis mixedviT. yoveli svlisaTvis gamoiTvleboda dasaSvebi 

acdena 2� = ±√� [29]. nivelirebis sizustis Sefasebidan gamomdinareobs, rom 

nivelirebis saSualo kvadratuli cdomileba sadgruze ar aWarbebda 0.5 mm-s, 

rac Seesabameba nivelirebis II klasis sizustis normativebs. 
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IV.1.4.3. geodeziuri monitroingis Sedegebis analizi 

 

 Senobis kontrolirebadi kvanZebis sivrciTi gadaadgilebis 2006-2008 w-is 

periodis geodeziuri monitoringis SedegebiT dadgenilia, rom safuZvlis 

deformaciis gavlenis mixedviT maTi formireba da ganviTareba dakavSirebulia 

cikluri sezonuri temperaturuli cvlilebebiT. 

 nax. IV.7-ze warmodgenilia me-12 saketidan kvanZebis horizontaluri 

gadaadgilbebi monitoringis 1-9 etapze. 100-ze maRla dadebiTi temperaturebis 

dros gazomvebi mimdinareobda 1.5 da 9 etapebze – sazafxulo cikli; 2 da 6 

etapebze – saSemodgomo ciklebi; 4-8 etapebze – sagazafxulo cikli. zamTris 

gazomvebi monitoringis me-3, me-7 etapze mimdinareobda uaryofiTi 

temperaturebis pirobebSi, amasTan fiqsirdeboda zafxulis mniSvnelobebze 

didi gadaadgilbebi. 

 

nax. IV.7. me-18 wertilSi horizontaluri gadaadgilbebis mniSvnelobebi 
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 sivrciTi modelis gare konstrolirebadi kvanZebis gadaadgilebis 

maqsimaluri mniSvneloba geodeziuri azomvis koordinatebis adgilobriv 

sistemaSi dafiqsirebuli iqna monitoringis 2-9 etapze gazomvebis I (sawyisi) 

ciklis mixedviT. 

 sivrciTi modelis gare kontrolirebadi kvanZebis gadaadgilebebis 

sruli statistikuri damuSaveba, romlebic transformirebulia sem-modelis 

koordinatebis globalur sistemaSi, Senobis yoveli fasadis napira 

saketebisaTvis warmodgenilia danarTSi. 

 

IV.1.5. Senobis konstruqciebis daZabul-deformirebuli 

mdgomareobis Sefaseba 

 

IV.1.5.1. sawyisi monacemebi sem-angariSisaTvis 

 

 saproeqto dokumentaciis da obieqtis konstruqciebis gamokvlevis 

Sedegebis Seswavlis msvlelobis dros gamovlenili iqna Senobis ZiriTadi 

konstruciuli gansakuTrebulobebi, romlebic aucilebelia sem-modelis bazis 

agebisaTvis. 

 konstruqciuli gadawyveta 

_ karkasis mdgradoba da ucvleloba uzrunvelyofilia vertikaluri 

kavSiris sistemebiT, agreTve gadaxurvis da saxuravis diskebis sixistiT, 

romelbic saimedod arian mierTebuli karkasis koWebTan Zvramdgradi wkiriT 

(StiftiT) maTi erToblivi muSaobis uzrunvelyofisaTvis. 

_ koWebis erTmaneTTan SeerTeba da maTi kolonebTan damagreba, rogorc 

wesi, saxsrovania, kvanZebis gamoklebiT, romlebic uzrunvelyofen 

konstruqciis zogierTi fragmentis mdgradobas. 

_ saZirkvelze kolonebis dayrdnoba – saxsrovani; 

_ rotondis kolonebi mimagrebulia gadaxurvis diskebTan, rac 

uzrunvelyofs maT ucvlelobas. 

calkeuli elementebis konstruqciuli gadawyveta 

_ meore da mesame srTulebis gadaxurvis didmaliani koWebi gankuTvnilia 

metropolitenis gvirabis gadaxurvis mowyobisaTvis da  ireben yvela 

datvirTvas 8 sarTulis gadxurvisa da saxuravisagan. koWebis nawili 

ganTavsebulia kedlebis sibrtyeSi, sxvebi – uSualod gadaxurvis filebis 

SemadgenlobaSi. koWebis malebi Seadgenen 18÷31.5 m. sami koWi 27 m maliT 

daproeqtebulia kolofisebri, rac saSuelbas iZleva tavis Tavze aiRos 
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mniSvnelovani mgrexi momentebi, uzrunvelyos farTe sartylebSi normaluri 

Zabvebis ufro Tanabarzomieri gadanawileba. 

_ didmaliani koWi (31.5 m) Sesrulebulia uiribno fermis saxiT 7 sarTulis 

simaRliT. 

_ gadaxurvis ZiriTadi da meore xarisxovani koWebi Sesrulebulia 

ortesebrebiT SedurebiT. maTi angariSisas gaTvaliswinebulia erToblivi 

muSaoba gadaxurvis monoliTur filasTan. 

_ karkasis mzidi kolonebi Sesrulebulia upiratesad ortesebri kveTiT. 

kolonebis nawili, romlebic ireben mniSvnelovan vertikalur datvirTvebs, 

Sesrulebulia Sedurebuli kolofebis saxiT. kolonebi, romlebsac gegmaSi 

aqvT mimxrobili koWebi Sesrulebulia mrgvali milebisagan. 

_ mzidi konstruqciebis filadis marka Ç245 (®0�=245 mpa, ®~�=370 mpa), Ç345 
(®0�=265÷345 mpa, ®~�=430÷490 mpa). 

 

IV.1.5.2. Senobis sem-modelis ageba ЛИРА 9.6-Si 

 

 yifSiZis q. #20a-Si mdebare sacxovrebeli Senobis sem-modelis 

SeqmnisaTvis gamoiyeneboda programuli kompleqsi ЛИРА 9.6. 

 Senobis sem-modeli formirebulia naSromis me-3 TavSi warmodgenili 

principebis Sesabamisad. liTonkonstruqciis elementebi (kolonebi, koWebi, 

zewrebi, kavSirebi) warmodgenilia sivrciTi sworxazovani Rerovani sasruli 

elementebi, romlebic muSaoben gaWimva-kumSvaze, Runvaze, grexaze da Zvraze. 

meore, mesame sarTulis gadaxurvis didmaliani koWebi modelirebulia koWi-

kedeli tipis sasruli elementebis saxiT. 

 sem-modelis samuSao versia Seicavs 42076 kvanZis da 46138 elements, 

rkinabetonis gadaxurvis (filis sasruli elementi) mTliani diskebis 

SemadgenlobaSi  Semavali elementebis da kvanZebis caTvliT (nax. IV.8÷ IV.10). 

 mocemuli modeli saSualebas iZleva Catardes nebismieri angariSi 

datvirTvebis ZiriTadi saxeobebis moqmedebaze: sakuTari wona, Tovlis 

datvirTva, droebiTi datvirTva s.n. da w 2.01.07-85, “datvirTvebi da 

zemoqmedebebi” Sesabamisad [30], agreTve dinamikur da deformaciul 

zemoqmedebebze. 
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sem-modelis Sesaxeb informacia  

1. gadaxurvis filebi da saZirkvlebi _ gamoyenebulia garsis 

elementebi `universaluri oTxkvanZiani elementi~ se-44  

2. svetebi da rigelebi _ gamoyenebulia sivrciTi koWis sasruli 

elementebis se-10 

elementebis raodenoba  46 138  

kvanZebi raodenoba  42 076  

 

nax. IV.8. Senobis sem-modelis Sesaxeb informacia 

 

sur. IV.9. Senobis sem-modelis aqsonometriuli saxe  
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nax. IV.10. Senobis sem modelis proeqcirebuli saxe 
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IV.1.5.3. Senobis sabaziso sem-modelis angariSis Sedegebis analizi 

 

 monitoringis Sedegebis mixedviT konstruqciebis daZabul-

deformirebuli mdgomareobis Sefasebis msvlelobisas ganixileboda Senobis 

datvirTva saangariSo datvirTvebiT (mudmivi da droebiTi), agreTve miyenebuli 

gadaadgilbebiT, (ix. I, II da III Tavebi). 

1. nagebobis mimdinare saeqspluatacio (mocemul SemTxvevaSi bazisuri) sem-

modeli, romelic formirebulia saproeqto dokumentaciis mixedviT da 

gaangariSeba mxolod saangariSo datvirTvebis moqmedebaze; 

2. nagebobis mimdinare deformaciuli sem-modeli, romelic formirebulia 

sabaziso sem-modelis saangariSo datvirTvebis moSorebis Semdgom da 

sakontrolo kvanZebSi Camagrebebis damatebiT, romelic gaiangariSeba mxolod 

mocemul kvanZebze miyenebuli gadaadgilebebis moqmedebaze. 

 monitoringis msvlelobisas dafiqsirebuli sem-modelis karkasis 

ZiriTad kvanZebSi, agreTve miyenebuli gadaadgilbebis gavlenis pirdapiri 

Sefaseba mTeli modelis bazaze garTulebulia Senobis didi moculobisa da 

mzidi konstruqciebis didi raodenobis elementebis gamo. am mizeziT, rogorc 

es aRwerilia 3 paragrafSi, mocemuli obieqtebisaTvis gamoiyeneboda mTeli sem-

modelis gayofis teqnologia blokur sem-modelze sivrciTi modelis miRebuli 

konfiguraciis Sesabamisad (nax. IV.9). sem-modelis mtel SemadgenlobaSi sul 

warmoqmnilia 25 kontrolirebadi bloki (kb). 

 kontrolirebadi blokebisaTvis saproeqto dokumentaciis monacemebis 

safuZvelze formirebuli iqna ZiriTadi mzidi elementebis jgufebi (nax. IV.11) 

gamomdinare. 

_ konstruqciis daniSnuleba (kolonebi, koWebi, kavSirebi); 

_ foladis markebi; 

_ kveTis geometriuli maxasaTeblebi. 

 



- 131 - 

 

nax. IV.11. kb 1-3 Rerovani elementebis ferovani klasifikacia 

 

 I sarTulis (®0=300 mpa) kontrolirebadi koWebis saangariSo 

datvirTvebis zemoqmedebisgan ufro metad datvirTul kolonebSi datvirTevbis 

arCeviTi analizis Sedegebi (nax. IV.12), datvirTvebi da ufro metad datvirTuli 

ZiriTadi da  meorexarisxovani gadaxurvis koWebis saxasiaTo CaRunvebi. 

 gadaxurvis koWebisaTvis sn da w II-23-81 “foladis konstruqciebi” 

moTxovnebis Sesabamisad (foladi Ç245) [31]: 
_ ¤ზღვ = ®0=240 mpa; 
_ «ზღვ = 0.58®0=139 mpa; 
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nax. IV.12. kb 1-3 konstruqciebSi mRunavi momentebis da grZivi Zalebis epiura 

 

 Zabvebi didmalian koWebSi: 

_ koWi 2 _ σ = 223 mpa < 270×0.9=243 mpa; 

_ koWi 3A _ σ = 213 mpa < 243 mpa; 
 zRvrulad dasaSvebi CaRunva 2ზღვ = ℓ 250⁄  pirobisas gadaxurvis koWi 

maliT 9 m Seadgens 3.6 sm, maliT 8 m – 3.2 sm; maliT 9 m – 3.6 sm; maliT 11.6 m – 

4.6 sm (nax. IV.13). 
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nax. IV.13. Senobis konstruqciebis vertikaluri gadaadgilebebi mudmivi da 

droebiTi saangariSo datvirTvebisgan 

 

 mxolod saangariSo datvirTvebisgan gamowveuli ufro metad 

datvirTuli karkasis konstruqciis Catarebulma arCeviTma Sefasebam aCvena, rom 

konstruqciebSi Zalvebi, Zabvebi da gadaadgilebebi Seesabameba moTxovnebs I da 

II jgufis zRvruli mdgomareobebis mixedviT. Senobis mzidi konstruqciebis 

ganlagebis sqema moyvanilia danarTSi. 

 

IV.1.5.4. Senobis konstruqciis daZabul-deformirebul 

mdgomareobaze jdomiTi procesebis gavlenis sasrul elementTa 

meTodis modelireba 

 

 Snobis sem-modelis arseboba saSualebas iZleva miviRoT sivrciTi 

modelis kontrolirebadi kvanZebis vertikaluri da horizontaluri 

gadaadgilebebis da safuZvlis zRvrulad dasaSvebi sidideebis modelirebis 

gziT, romlis drosac konstruqciis ddm darCeba dasaSvebi normebis 

sazRvrebSi. amasTan gadaadgilebebis mirebuli mniSvnelobebi Seizleba 

gamoyenebuli iqnes orientirad realuri gadaadgilbebis sidideebisaTvis, 

romlebic miRebuli iqna monitoringis msvlelobisas, rac gansakuTrebiT 

mniSvnelovania im nagebobebisaTvis, romlebis mzidi konstruqciebi damalulia 

Siga da gare mopirkeTebis miRma da miuwvdomelia vizualuri 

daTvalierebisaTvis. Tumca amgvarad miRebul mnisvnelobebs aqvs sakontrolo 
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xasiaTi da ar SeuZliaT obieqtbis konstruqciebis mzidunarianobis 

SenarCunebis  uzrunvelyofis garantireba safuZvlis deformaciis suraTis 

yvela potenciuri variantebis gaTvaliswinebis SeuZleblobiT, amitom mzidi 

konstruqciebis ddm-ze safuZvlis araTanabari deformaciis gavlenis obieqturi 

SefasebisaTvis aucilebelia monitoringis msvlelobisas daregistrirebuli 

gadaadgilbebis da saangariSo datvirTvebis qmedebebze sem-angariSis Catareba. 

 magaliTis saxiT qvemoT moyvanilia Senobis konstruqciis ddm-ze sn da w-

ebiT dasaSvebi vertikaluri jdenebis variantebidan erT-erTis gavlenis 

modelireba. sn da w 2.02.01-83 “ZiriTadi Senobebi da nagebobebi” _ Tanaxmad [32] 

maqsimalurad dasaSvebi araTanabari jdomebisas ∆�  ⁄ =0.003, mezobel kolonebze 

jdomebis maqsimaluri absoluturi sxvaoba maT Soris  =24÷27 mm. sem-angariSis 

Catarebis Sedegebis mixedviT horizontaluri gadaadgilebebis zRvruli 

mniSvneloba Senobis zeda kontrolirebadi kvanZebis zeda doneSi  Seadgens 

∆U=-88 mm (nax. IV.14). 
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nax. IV.14. Senobis gadaadgileba saangariSo datvirTvebisagan (H-1) da 

sayrdenebis mocemuli jdeniT (H-2) zeda kontrolirebadi kvanZebis doneze 
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nax. IV.15. Senobis ganivi CarCos deformaciis sqema 

 

 amasTan gadaxurvis mzidi koWebi ar ganicdian ddm mniSvnelovan 

cvlilebebs, rac aixsneba maTi kolonebTan saxsruli kavSirebiT da gadaxurvis 

diskebTan erToblivi muSaobiT (nax. IV.15). ddm-s didi cvlilebebi dafiqsirda I 

sarTulis kolonebSi. aracentralurad SekumSuli kolonebis angariSi 

mimdinareobda sn da w II-22-81 moTxovnebis Sesabamisad [31] (49), (51) da (56) 

formulebis mixedviT NormCad programis gamoyenebiT. ufro metad datvirTuli 

kolonebis simtkicis da msgradobis angariSis Sedegad %-Si zRvruli 

mniSvnelobebisgan. 

 aucilebelia yuradReba mivaqcioT imas, rom sn.da w-ebiT dasaSvebi 

zRvruli araTanabari jdomis mniSvnelobebis drosac ki mocemuli 

SenobisaTvis I sarTulis (kb. 2-1) ufro metad datvirTuli kolonebis 

mzidunarianoba amowurulia mdgradobis kargvis gaTvaliswinebiT. 

 

IV.1.5.5. gadaadgilbebis moqmedebaze sem-modelis mimdinare 

deformaciuli angariSis Sedegebis analizi 

 

 geodeziuri gazomvebis da sivrciTi modelis konstrolirebadi kvanZebis, 

vertikaluri da horizontaluri gadaadgilbebis miRebuli maqsimaluri 

mniSvnelobebis analizidan gamomdinare magaliTis saxiT sem-modelis angariSi 

miyenebuli gadaadgilbebis qmedebaze moyvanilia sem-modelis kontrolirebadi 
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blokebis konstruqciis sem cvlilebis analizi, romlebic SemozRudulia 

saketebiT. 

 taxeometruli azomvis monacemebi Sevsebulia Sesabamisad 

kontrolirebadi blokebis Sesabamisi Siga kvanZebis nivelirebis  SedegebiT, 

romlebic dayenebulia Senobis me-3 sarTulis konstruqciebze. 

 obieqtis sem-modelis mimdinare deformaciuli datvirTva geodeziuri 

gazomvebis monacemebiT kontrolirebadi blokebis sistemis daxmarebiT 

xorcieldeba p. 3-is Tanaxmad. 

 1. sem-modelis Sesabamis kvanZebSi sivrciTi modelis gare da Siga 

kontrolirebadi kvanZebis gadaadgilebebis Seyvana; 

 2. sem-modelis karkasis ZiriTad kvanZebSi gadaadgilbebis interpolacia 

kvadratuli, wrfivi da brtyeli interpolaciis daxmarebiT; 

 3. kontrolirebadi blokebis sistemebis angariSi (blokovani sem-modeli) 

miyenebuli gadaadgilbebis moqmedebaze. 

 angariSisas ganixileboda datvirTvis ori saxeoba: �-1 (saangariSo 

datvirTva); �-2 (miyenebuli datvirTva). sur. IV.15-ze moyvanilia miyenebuli 

gadaadgilbebis moqmedebisagan sem-modelis blokebis sqemis formireba, agreTve 

gadaadgilbebis interpolirebuli mniSvnelobebis ferovani warmodgena. 

 Sedegebis mixedviT miyenebuli gadaadgilbebis moqmedebisagan (�-2) 

gamowveuli didi Zalvebi, romlebic dafiqsirebulia I sarTulis napira 

kolonebSi. cxrili 4-9-s monacemebiT dadgenilia, rom mocemuli deformaciuli 

datvirTvebisas kolonebi ar ganicdian ddm mniSvnelovan cvlilebebs da 

akmayofilben sax. stan. 27751-88 moTxovnebs [33]. gadaxurvis mzid koWebSi mRunavi 

momentebis paralelurad Cndeba damatebiTi gamWimavi da mkumSavi Zalvebi, rac 

iwvevs maTi samuSao sqemis cvlilebas. kontrolirebadi blokebis 

konstruqciebSi aRZruli Zalvebis epiurebi warmodgenilia nax. IV.12-ze. 

 gadaadgilbebis dafiqsirebuili sidideebis Sedareba sem-modelirebis 

msvlelobisas miRebul maT zedapirul mniSvnelobebTan mowmobs, imas, rom 

mzidi konstruqciebis teqnikur mdgomareobaze deformaciuli procesebis 

gavlena umniSvneloa, rac agreTve mowmdeba vizualuri daTvalierebis 

monacemebiT da sem-angariSis Sedegebis mixedviT konstrqciis ddm cvlilebebis 

SefasebiT. 

 

  



- 138 - 

IV.2. sxva tipis obieqtebisaTvis sivrciTi modelis gamoyenebis 

SesaZlebloba 

 

 sivrciTi modelebi agreTve SeiZleba iqnan gamoyenebuli sxvadasxva 

daniSnulebis obieqtebis teqnikur mdgomareobis monitoringisas. magaliTis 

saxiT gamokvleuli gvaqvs xuTsarTulian sacxovrebel Senobaze liTonis 

karkasuli miSenebis mdgomareoba. 

 

IV.2.1. Sesavali 

 

 gamosakvlevi obieqti warmoadgens bm amxanagoba `Siraqi~-s kuTvnil 

sacxovrebel saxls, romelic mdebareobs q. TbilisSi, Siraqis q. #11-Si.  

gamokvlevis mizani: q. TbilisSi, Siraqis q. #11-Si mdebare korpusis pirvel 

da meore sadarbazos Siros ganxorcielebuli minaSenis mzidi konstruqciebis 

da maTi SemaerTebeli kvanZebis teqnikuri mdgomareobis gamokvleva da misi 

SemdgomSi normaluri eqspluataciisaTvis saWiro RonisZiebebis SemuSaveba. 

mSeneblobis normatiuli dokumentis СП-13-102-2003 (Senobebis da 

nagebobebis mzidi samSeneblo konstruqciebis gamokvlevis wesebi) Tanaxmad 

ganisazRvra samuSaos meTodika da amocanebi: 

1. minaSenis saproeqto dokumentaciis moZieba, gacnoba, analizi; 

2. minaSenis vizualur-teqnikuri gamokvleva; 

3. minaSenis geometriuli parametrebis dadgena; 

4. liTonis sivrciTi karkasis mzidi konstruqciebis SemaerTebeli 

elementebis (SeduRebis nakerebis da a.S.) teqnikuri gamokvleva; 

5. minaSenis da ZiriTadi Senobis saZirkvlebis pirobebis da fuZis 

meqanikuri maxasiaTeblebis dadgena; 

6. kvlevis Sedegebze dayrdnobiT minaSenis sivrciTi karkasis gaangariSeba 

statikur da dinamikur datvirTvebze; 

7. kvlevis da gaangariSebis Sedegebis analizi da daskvna, rekomendaciebis 

SemuSaveba; 
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IV.2.2. q. TbilisSi, Siraqis q. #11-Si mdebare xuTsarTuliani 

sacxovrebeli saxlis minaSenis mzidi konstruqciebis teqnikuri 

mdgomareobis dadgena 

 

IV.2.2.1 Sesavali 

 

minaSenis vizualuri gamokvleva Catarda normatiuli dokumentis СП-13-102-

2003 me-7 paragrafis (winaswari vizualuri gamokvleva) moTxovnebis Sesabamisad. 

vizualuri gamokvlevis mizania: minaSenis mzidi konstruqciebis da maTi 

SemaerTebeli kvanZebis winaswari teqnikuri mdgomareobis dadgena da 

konstruqciebis detalur-instrumentaluri gamokvlevis Catarebis 

aucileblobis gansazRvra.  

winaswari vizualuri gamokvlevis dros mzidi konstruqciebis 

daTvalierebisas gamoyenebuli iyo gamzomi xelsawyoebi: binokli, saxazavi, 

ruleti, Stangerfargali, cifruli fotoaparati da sxva. 

vizualuri gamokvlevis dros ganxorcielda: mzidi konstruqciebis 

xiluli defeqtebis gamovlena; sakontrolo azomvebi da Canawerebi; defeqtebis 

dafiqsireba fotosuraTebze; mTlianad minaSenis da misi calkeuli elementebis 

deformaciebis dafiqsireba; mzidi konstruqciebis avariuli ubnebis dadgena; 

minaSenis mzidi konstruqciebis  teqnikuri mdgomareobis dadgena; 

konstruqciebis detalur-instrumentaluri gamokvlevis Catarebis 

aucilebloba. 

 

IV.2.2.2. minaSenis mzidi konstruqciebis vizualuri Seswavla 

 

damkveTma saxlisa da minaSenis Sesaxeb saproeqto dokumentacia ver 

warmoadgina. Cvens mier gatarebuli sxvadasxva RonisZiebebis miuxedavad 

saxlisa da minaSenis Sesaxeb teqnikuri dokumentaciis moZieba ver moxerxda. 

saWiro gaxda adgilze gasvla da vizualuri, azomviTi da sxva saxis 

samuSaoebis Catareba. 
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sur. IV.16                             sur. IV.17 

q. TbilisSi, Siraqis q. #11-Si mdebare nageboba gegmaSi marTkuTxa 

formisaa. igi xuTsarTuliania, agebulia gasuli saukunis 70-ian wlebSi (sur. 

IV.16). gaaCnia sardafi, Senoba orsadarbazoiania, sarTulis simaRle 2.65 m-ia. mis 

mzid konstruqciebs warmoadgens grZivi da ganivi kedlebis sistema 

ganxorcielebuli aguriT, sisqiT 38 sm, sarTulTSorisi gadaxurvebi 

konstruirebulia anakrebi Rrutaniani filebiT, sisqiT 0,22 m. Senobis 

zeZirkveli betonisaa. sarTulebs Soris kavSiri xorcieldeba anakrebi 

rkinabetonis kibeebiT, baqnebi rkinabetonisaa. saxuravi orqanobiania, romelic 

dafarulia Tunuqis buruliT (sur. IV.17).  

 aRniSnul Senobaze 1989 wels ukana fasadze, pirvel da meore 

sadarbazoebs Soris ganxorcielda miSeneba, romelsac gegmaSi marTkuTxedis 

forma aqvs maqsimaluri zomebiT 3½12 m. (sur. 18). minaSenis mzid konstruqciebs 

warmoadgens liTonis erTmaliani xuTsarTuliani karkasi (H=2,65m.) grZivi 

mimarTulebiT svetebis bijiT 3 m. 

  

sur. IV.18                            sur. IV.19 
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sur. IV.20 

minaSenis saZikveli wertilovania (sur. IV.19), romlebic gaerTianebulia 

lenturi rkinabetonis monoliTuri randkoWebiT, romlebzec damontaJebelia 8 

mm-is sisqis liTonis furclebi zomebiT 30½30 sm, romelic Camagrebulia 

rkinabetonis saZirkvelSi. liTonis furcelze, sixistis samkuTxa furclebis 

SeduRebiT damontaJebulia liTonis sivrciTi karkasis ortota svetebi. 

aRniSnuli svetebis bazis horizontalur furclidan minaSenis sarTulSorisi 

gadaxurvis konstruqciis zedapiramde manZili 0.2 m-ia. 

minaSenis sivrciTi karkasis svetebi warmoadgens Sedgenil liTonis 

konstruqcias, romelic ganxorcielebulia ori cali [#16 liTonis 

Svelerisagan romlebic erTmaneTis mimarT TaroebiT arian orientirebuli 

(sur. IV.20). 

 

sur. IV.21 

aRniSnuli Svelerebi orive mxridan Sekrulia erTmaneTis mimarT 0.531, 1.54, 

1.6, 0.6 m-iT (simaRleSi) daSorebuli liTonis furclebis saSualebiT. pirvel 

sarTulze furclebis zomebi –0.5½0.6½0.08 mm-is tolia, xolo meore da 

danarCen sarTulebze _ 0.5×1.0×0.8×0.3 m (sur. IV.21). 
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 minaSenis grZivi mimarTulebiT, gadaxurvis konstruqciis qveda zedapiris 

niSnulze, mowyobilia grZivi rigelebi, romelic konstruirebulia, [#16 

Svelerisagan (sur. IV.22). grZivi rigelebi horizontaluri da vertikaluri 

SeduRebis nakeriT ukavSirdeba svetebis SemakavSirebel furclebs da erT-erT 

totis zedapirs. svetebis gadabmis pirapirebi ganxorcielebulia ormxrivad 

furclebiT. ganiv rigelebs gaaCnia 0.85 m konsoli. ganivi rigelebi 

Sesrulebulia [#16 Svelerebisgan. sarTulSorisi gadaxurvebi 

ganxorcielebulia monoliTuri  =0.16 m-is sisqis rkinabetonis filis saxiT 

(sur. IV.23). 

   

sur. IV.22                           sur. IV.23 

 

sur. IV.24 

rkinabetonis fila mowyobilia, erTmaneTis mimarT daaxloebiT 3 m bijiT, 

(minaSenis grZivad) sivrciTi CarCos grZiv rigelebze eleqtro SeduRebiT 

mimagrebuli [16 Svelerebisgan ganxorcielebul koWebze. Sua koWze gakeTebulia 

xvrelebi, bijiT 0.30-0.35 m, romelSic gayrilia Ô16 armatura (sur. 24). es 

armatura ganTavsebulia liTonis koWebis qveda TarosTan da is rkinabetonis 

filis muSa armaturas warmoadgens.  
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sur. IV.25 

unda aRiniSnos, rom minaSenSi arsebuli saTavsoebis garemosagan da 

erTmaneTTan SemomzRudav konstruqciebs warmoadgens cement-qviSis xsnarze 

aguriT ganxorcielebuli kedlebi, rac Sesrulebulia mxolod meore 

sarTulze. sxva sarTulebze, kedlebi amoSenebuli ar aris (sur. IV.25).  

 aqve unda SevniSnoT, rom minaSens grZivad konsolebze aqvs 

ganxorcielebuli Ria aivnebi.  

 

IV.2.2.3. minaSenis, sivrciTi karkasis mzidi konstruqciebis da  maTi 

SemaerTebeli kvanZebis, gamokvlevis Sedegad gamovlenili 

defeqtebi, koroziis xarisxis dadgena 

 

 Catarda minaSenis sivrciTi konstruqciebis da maTi elementebis 

teqnikuri mdgomareobis gamokvleva. normatiuli dokumentis СП-13-102-2003-is  

Sesabamisad. 

gansazRvruli iyo liTonis naglini elementebis koroziis xarisxi. 

koroziis procesis Sesaswavlad gamoyenebuli iyo: ultrabgeriTi sisqis mzomi, 

liTonis saxazavi, Stangenfargali, mikrometri, gamadidebeli lupa, binokli.  

minaSenis mzidi konstruqciebis gamokvlevis safuZvelze dadginda, rom 

liTonis svetebis mimagreba, rkinabetonis lentur saZikvelTan 

ganxorcielebulia xistad ,,bazis’’ saSualebiT. ,,bazis’’ konstruqcia 

warmoadgens svetis Reroebis (tanis) gafarToebul nawils, romelzedac 

svetebidan mosuli Zalvebi, samkuTxa liTonis sixistis firfitebis saSualebiT 

Tanabrad nawildeba yvela mimarTulebiT (sur. IV.26). 
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sur. IV.26                          sur. IV.27 

 

 rogorc cnobilia, proeqtirebis dros svetis tipis SerCeva xorcieldeba: 

ekonomiuri TvalsazrisiT, mosuli datvirTvebis mixedviT, svetebTan 

konstruqciebis SeuRlebis kvanZebis simartivis mixedviT, da sxva. cnobilia, 

rom maqsimaluri datvirTva gamWoli kveTis mqone, Svelerebisagan Sedgenil, 

svetebze ar unda aRematebodes 270-350 tonas. (ix. Чл. Корр. АН СССР Стрелецкий Н.С. 

и др. ,,Строительные Конструкций,, М.1972 с.290-291). 

 minaSenis liTonis svetebi ganxorcielebulia ori toli, liTonis [#16 

Svelerebisagan, romlebic Sekrulia horizontaluri  furclebiT da Taroebis 

SeduRebiT (sur. IV.27). 

 furclebi erTmaneTis mimarT simaRleSi pirvel sarTulze daSorebulia 

iatakidan 0.53, 1.54; 1.6, 0.6 m. sarTulebze furclebis raodenoba SemoisazRvreba 

ori an sami caliT, romelic gadaxurvis, iatakis doneze da sarTulis 

simaRlis naxevarzea mowyobili. svetebis vizualuri daTvalierebiT aRmoCnda, 

rom miwis zedapiridan pirveli sarTulis donemde, mdebare svets gaaCnia 

gadaxra, romlis sidide 10 sm-ia, meore sarTulze _ 15 sm, mesame sarTulze _ 17 

sm, meoTxe sarTulze _ 24 sm. svetebis totebis SemakavSirebel furclebze zog 

adgilas ar arsebobs vertikaluri nakeri. pirveli da meore sarTulis svetis 

SeerTeba ganxorcielebulia Semdegnairad: pirveli sarTulis iatakis qveda 

doneze svetze daduRebulia firfita 20×20 sm sisqiT 0.08 sm, romelzedac 

Semdeg damontaJebulia ganivi rigeli, Svelerebi #16, romlis Taros zoma aris 

6.5 sm. imave Taroze daduRebulia 20 sm-is sigrZis ortesebri #16. aRniSnul 

konstruqciaze Semdeg daduRebulia firfita 20×20×0.8 sm, romelic warmoadgens 

meore sarTulis svetis baziss. aRniSnuli kvanZi Zalian sustia, is SeiZleba 

CaiTvalos saxsrul SeerTebad, rac yovlad dauSvebelia. svetebis 

SemakavSirebel liTonis furclebze damontaJebulia grZivi rigelebi, 
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romlebic ganxorcielebulia [#16 Sveleri. sarTulSorisi gadaxurvebi 

ganxorcielebulia monoliTuri δ=1.6 sm. simaRlis rkinabetonis filiT, 

romelic mowyobilia erTmaneTis mimarT  (Senobis  ganivi mimaTulebiT),  3.0 m-

iT  ganTavsebul [#16-sgan ganxorcielebul koWebze. Sua svetebis SemaerTebeli 

ganivi rigeli ki ganxorcielebulia [#16 Svelerebze. minaSeni arsebul 

SenobasTan dakavSirebuli ar aris (sur. IV.28).  

 

sur. IV.28 

 minaSenis mzidi konstruqciebi da maTi SemaerTebeli kvanZebi 

ganxorcielebulia kuTxuri SeduRebebiT, aseve sivrceSi maTi ganlagebis da 

Sesrulebis mxriv, gamoyenebulia qveda, horizontaluri, vertikaluri da Weris 

SeduRebebi. SeduRebis normatiuli winaRoba 0,7 R -is tolia, sadac R  

SesaduRebeli liTonis elementebis normatiuli winaRobaa. saangariSo 

winaRobis misaRebad es mniSvneloba mravldeba SeduRebis erTgvarovnebis 

koeficientze. erTgvarovnebis koeficienti damokidebulia rig faqtorebze, 

romlebic zegavlenas axdenen SesaduRebeli elementis simtkiceze. es 

faqtorebia: SeduRebis xarisxi, Sesabamisoba eleqtrodis da SesaduRebeli 

liTonebis marka da sxva. 

 minaSenis liTonis mzid konstruqciebSi da maT SemaerTebel kvanZebSi 

liTonis SeduRebis gamokvlevam gvaCvena, rom SeduRebis Sesrulebis xarisxi 

dabalia. ar aris daculi SeduRebis simaRlis standarti, romelic 

damokidebulia SesaduRebeli liTonis sisqeze. gansakuTrebiT es aisaxeba 

horizontalur, vertikalur da e.w. `Weris~ SeduRebebze. 

 

liTonis naglini elementebis koroziis 

xarsixis Seswavla 

 

 liTonis naglini elementebis koroziis Seswavla xdeboda normatiuli 

dokumentis СП-13-102-2003-is p. 8.4.3-is da p.8.4.4.-is moTxovnebis Sesabamisad. 
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dadgenilia: liTonis konstruqciebi ar aris dafaruli antikoroziuli 

saRebaviT da 15 welze metia ganicdian korozias; ZiriTad liTonis elementebSi 

korozia ar aRemateba ganivkveTis farTis 8-10%-s. minaSenis saxuravis qveS 

arsebul liTonis konstruqciebSi da maTi SeerTebis kvanZebSi korozia ufro 

intensiuria da aRwevs elementebis ganivkveTis 12-15%-s. yvela SemTxvevaSi 

minaSenis mzidi karkasis koroziuli cveTa ganivkveTis farTis 25%-ze naklebia. 

normatiuli dokumentis СП-13-102-2003-is p.8.4.4-is Tanaxmad liTonis elementebis 

saangariSo winaRobebSi cvlilebebis Setana saWiro ar aris. Sesworebis 

koeficienti 1-is tolia. aucilebelia sivrciTi liTonis karkasis koroziuli 

zedapirebis gawmenda Jangisagan, zedapirebis antikoroziuli xsnariT 

damuSaveba da SeRebva.  

 rogorc zemoT avRniSneT minaSenis mzidi liTonis konstruqciebi da 

maTi SemaerTebeli kvanZebi ar aris dafaruli antikoroziuli saRebaviT. 

wlebis ganmavlobaSi liTonis konstruqciebi imyofeboda atmosferuli 

naleqebis aqtiuri zemoqmedebis qveS, amis gamo liTonis elementebi da 

SeduRebis nakerebi korozireblia (nax. IV.27- IV.31, IV.33, IV.34). cnobilia, rom 

aseT pirobebSi koroziis siCqare weliwadSi 0,05-0,1 mm-ia, rac TxuTmeti wlis 

ganmavlobaSi Seadgens 0,75-1,5 mm. aRsaniSnavia, rom liTonis mzidi 

konstruqciebis da SeerTebis kvanZebSi koroziis procesi aseTi intensivobis ar 

aris. ZiriTad liTonis elementebSi korozia ar aRemateba ganivkveTis 8-10%.  

 SedarebiT masiurad aris dafaruli JangiT sasxveno gadaxurvasTan 

SeTavsebuli, saxuravis qveS arsebuli liTonis mzidi konstruqciebi da maTi 

SeerTebis kvanZebi. gazomvebma gvaCvena, rom am elementebis korozia aRwevs 

ganivkveTis 12-15%-s. 

 unda SevniSnoT, rom minaSeni ganicdis araTanabar jdomiT deformaciebs. 

jdomis maqsimaluri sidide aRwevs 117 sm. iataki daxrilia, daxriloba aRwevs 

8÷10 sm-s. 

 

IV.2.3. minaSenis da ZiriTadi Senobis saZirkvlis da fuZis realuri 

fizikur-meqanikuri maxasiaTeblebis dadgena 

 

 saZirkvlebis konstruqciisa da fuZe-gruntebis Seswavlis mizniT 

gaiTxara Surfi da gaSiSvlda saZikveli (sur. 29, 30). Surfis siRrmea miwis 

zedapiridan 1.90 m. Semdeg siRrmeSi gruntuli pirobebis Seswavlis mizniT 

gayvanili iqna WaburRili 5.50 m siRrmemde, rac ganpirobebulia aqtiuri zonis 



- 147 - 

gavrcelebis siRrmiT. aRebuli iqna gruntis nimuSebi maTi fizikur-meqanikuri 

maxasiaTeblebis dadgenis mizniT. 

 WaburRilSi gruntis wyali dafiqsirebuli iqna 5.0 metrze miwis 

zedapiridan. 

 fuZis gruntuli pirobebi Semdegi: miwis zedapiridan 1.3 m siRrmemde 

grunti warmoadgens nayars _ Tixnars masSi CarTuli sayofacxovrebo 

narCenebiT da samSeneblo nagviT. 

   

sur. IV.29                           sur. IV.30 

 mis qvemoT gavrcelebulia Tixnari sisqiT 0.6 metri, romlisfizikur-

meqanikuri maxasiaTeblebi Semdegia ¶=1.98 t/m3; ¶�=2.71 t/m3; É=37%; Ws=0.56<0.75 _ 
Tixnari rbilplastikur mdgomareobaSia; ®N=1.65 kg/sm2; Ç=0.26 kg/sm2; Z=120; ³=80 
kg/sm2. 

 Semdegi fena gamokvleul siRrmemde 5.5 m warmodgenilia aseve TixnariT, 

romlis fizikur-meqanikuri maxasiaTeblebi Semdegia: ¶=1.89 t/m3; É=42%; Ws=0.82 _ 
grunti denadplastikuria; �Ê=0.92 _ wyliT gaJRenTilia ®N=0.62 kg/sm2; Ç=0.16 
kg/sm2; Z=90; ³=60 kg/sm2. 
 aRniSnuli monacemebis safuZvelze modelirebuli iqna saZirkvlis fuZe-

grunti miSenebis konstruqciis komiuteruli gaangariSebisaTvis. 

 

IV.2.4. minaSenis mzidi konstruqciuli sistemis kompiuteruli 

gaangariSeba statikur da dinamikur datvirTvebze. 

minaSenis konstruqciuli da saangariSo sqemis aRwera 

 

q. TbilisSi, Siraqis q. #11-Si mdebare xuTsarTuliani minaSeni gegmaSi 

marTkuTxa formisaa, gabarituli zomebiT (RerZebSi). I sarTulis simaRle _ 3.5 

m, danarCenis ki 2.65 m-ia. Senobis saZirkveli wertilovani rkinabetonis.  
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miwiszeda nawilis mzid konstruqcias warmoadgens liTonis sivrciTi 

karkasi, romelic Sedgenilia naglini profilis svetebis da koWebisagan, 

romlebic erTmaneTTan kvanZebSi SeduRebiT aris SeerTebuli. mTeli Senobis 

simaRleze svetebis kveTebi. Svelerebi erTmaneTis mimarT kedlebiT arian 

orientirebuli. svetebis elementebi erTmaneTTan SeduRebulia. grZivi da ganivi 

rigelebi konstruirebulia naglini elementebiT.  

radgan minaSeni sarTulTSorisi gadaxurvis doneze ar aris dakavSirebuli 

arsebul Senobis mzid konstruqciebTan, amitom minaSenis sivrciTi liTonis 

CarCos gaangariSeba moxda rogorc calke mdgomi Senobisa.  

minaSenis sivrciTi liTonis CarCos gaangariSeba ganxorcielda 

gamoTvliTi kompleqs `lira 9.6~-is saSualebiT. Senobis karkasis mzidi 

elementebis (svetebis da rigelebis) modelireba ganxorcielda Rerovani 

sasrulo elementebiT. sarTulTSorisi rkinabetonis filebis da kedlebis _ 

marTkuTxa, oTx kvanZiani filis elementebiT. mzidi elementebis masalis 

fizikur-meqanikuri  Tvisebebi da geometriuli zomebi aRebulia mzidi 

konstruqciebis masalebis laboratoriuli kvlevebis da Catarebuli azomvebis 

Sedegad miRebuli monacemebis analizis safuZvelze.  

gaangariSebaSi ganxilulia Semdegi saxis datvirTvebi: 

statikuri mudmivi, statikuri droebiTi xangrZlivi da xanmokle. radgan 

minaSeni Semofarglulia arsebuli SenobiT, qaris datvirTva anagriSSi ar iqna 

miRebuli. seismuri  zemoqmedeba ganxilulia grZivi da ganivi mimarTulebiT 

gaTvaliswinebulia sakuTari rxevis 6 forma. 

angariSis Sedegad miRebuli iqna, Zalvebis mniSvneloba statikur da 

seismuri datvirTvis xuTi TanwyobisaTvis (statikuri datvirTvebi, 

statika+seismika X  RerZis mimarTulebiT,Astatika+seismika Y  RerZis 

mimarTulebiT, statika-seismika X  RerZis mimarTulebiT, statika _ seismika Y  

RerZis mimarTulebiT). X  RerZis mimarTuleba orientirebulia minaSenis 

grZivad, xolo у RerZis mimarTuleba _ ganivad. 

kompiuteruli angariSis grafikuli nawili mocemulia danarTSi. 

 

miSenebis arsebuli liTonis sivrciTi CarCos, rogorc calke mdgomi 

konstruqciis gaangariSebis Sedegebi 

 

 minaSenis liTonis CarCo ganxiluli iqna dRes arsebuli mdgomareobis 

mixedviT. CarCos elementebis geometriuli zomebi da masalebis fizikur-

meqanikuri maxasiaTeblebi miRebuli iqna Catarebuli azomvebis da masalebis 
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kvlevis safuZvelze. kompiuterul angariSSi gaTvaliswinebul iqna fuZe-

gruntis gavlena konstruqciis daZabul-deformirebul mdgomareobaze. 

gaangariSebiT miRebuli iqna Semdegi parametrebi: 

 1. minaSenis maqsimaluri vertikaluri gadaadgilebebi ZiriTadi 

Tanawyobis datvirTvebisagan _ 17 sm. 

 2. minaSenis sakuTari rxevebis  formebis Sesabamisad 

 I forma _ 1T =2.41; II forma _ 2T =1.82; III forma _ 3T =1.46; 

 IV forma _ 4T =1.34; V forma _ 5T =1.09; VI forma _ 6T =1.02; 

 3. minaSenis maqsimaluri gadaadgileba grZivi mimarTulebiT 

gansakuTrebuli Tanwyobis datvirTvebis grZivi mimarTulebiT moqmedebisas 

y =22.5 sm 

 4. maqsimaluri gadaadgileba ganivi mimarTulebiT gansakuTrebuli 

Tanwyobis datvirTvebis ganivi mimarTulebiT moqmedebisas 

x =41.7 sm 

 gaangariSebiT miRebuli minaSenis konstruqciis maqsimaluri 

gadaadgilebebi miuTiTebs imaze, rom konstruqcia Zalian moqnilia. seismuri 

zemoqmedebis dros aseTi gadaadgilebebisas mosalodnelia nagebobis 

mdgradobis dakargava. 

 Sedegad, arsebuli saxiT minaSenis eqspluatacia dauSvebelia da 

saWiroebs demontaJs an saTanado gaZlierebas. 

 Cveni azriT minaSenis gaZliereba ara rentabeluria, radgan misi 

gaZliereba Zalian Zviri dajdeba, vidre demontaJi da igive konstruqciebis 

gamoyenebiT axali miSenebis ageba Sesabamisi proeqtis mixedviT. 

 

IV.2.5. kvlevisa da gaangariSebis Sedegebis analizi, daskvna-

rekomendaciebi 

 

sacxovrebeli saxlis minaSenebis teqnikuri mdgomareobis gamokvlevis 

Sedegebis analizma gviCvena, rom mis liTonis mzid konstruqciebSi 

ganviTarebuli defeqtebi,  gamowveulia arasrulyofili proeqtirebiT, 

samSeneblo-samontaJo samuSaoebis arakvalificiurad ganxorcielebis da 

nagebobis araswori eqspluataciis Sedegad. 

gamokvlevis Sedegad dadginda Semdegi defeqtebi da dazianebebi: 

1. dReisaTvis sxvadasxva sarTulebze ar aris damTavrebuli kedlebis 

mowyoba.  
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2. minaSenis liTonis mzid konstruqciebSi da maT SemaerTebel kvanZebSi 

liTonis SeduRebis gamokvlevam gviCvena, rom SeduRebis Sesrulebis xarisxi 

dabalia. ar aris daculi SeduRebis simaRlis standarti, romelic 

damokidebulia SesaduRebeli liTonis sisqeze. gansakuTrebiT es aisaxeba 

horizontalur, vertikalur da e.w. `Weris~ SeduRebebze. 

3. minaSenis rogorc calke mdgomi sivrciTi sistemis, angariSma (statikur 

da dinamikur datvirTvebze) gviCvena, rom sasxveno gadaxurvis doneze 

maqsimaluri gadaadgileba δ=41.7 sm-is tolia, xolo Tavisufali sakuTari 

rxevis pirveli periodi T1=2.41 wm-is tolia. es sidideebi metia (am tipis 

SenobebisaTvis) dasaSvebze. angariSis safuZvelze dadginda, rom aseTi 

gadaadgilebebis dros sivrciTi CarCos svetebi kargavs mdgradobas. 

4. minaSenis sivrciTi liTonis CarCos statikuri da dinamikuri 

datvirTvebis Sedegad miRebuli monacemebis (Zalvebis) safuZvelze 

gaangariSebuli iqna SeduRebis sigrZeebi, aRmoCnda, rom SeduRebis nakerebis 

sigrZeebis Teoriuli mniSvnelobebi tolia an naklebia kvanZebSi arsebul 

SeduRebis sigrZeebze. gamokvleviT dadginda, rom `Weris~ da vertikaluri 

SeduRebebi ar aris ganxorcielebuli saTanado doneze, igi uxarisxoa. minaSeni 

wlebis ganmavlobaSi imyofeboda atmosferuli naleqebis aqtiuri zemoqmedebis 

qveS, amitom SeduRebebi da liTonis elementebis zedapirebi dafarulia Jangis 

feniT. zog SemTxvevaSi nakeris simaRle ar Seesabameba normartiul 

mniSvnelobebs. 

5. minaSenis vertikalidan gadaxris sidide orive mimarTulebiT aRwevs 20 

sm-s, rac gacilebiT didia dasaSvebze 
GËNN = �?.'ËËNN = 2.65 sm. 

6. miSeneba amJamad ganicdis jdomas. jdomis sidide aRwevs  

20 sm-s da jdomis procesi atarebs progresirebad xasiaTs. saZirkvlisa da 

fuZe-gruntis gamokvlevam gviCvena, rom svetebis qveS saZikvlebs aqvs uCveulo 

forma da igi CaRrmavebulia im fenaSi, romelsac aqvs yvelaze dabali 

meqanikuri maxasiaTeblebi. 

7. iataki daxrilia, romlis sidide aRwevs 8÷10 sm-s. 

8. minaSenis sarTulSua gadaxurvis filebi ganicdian vibracias, rac 

TandaTanobiT matulobs sarTulis simaRlis cvlilebasTan erTad. 

9. minaSenis arsebul mdgomareobaSi datoveba yovlad dauSvebelia. 

10. minaSenis aRdgena-gaZlierebisaTvis da SenarCunebisaTvis gamoikveTa ori 

varianti. 
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a) minaSens unda moexsnas I sarTulis zemoT oTxi sarTuli, gaZlierdes 

saZirkvlebi, I sarTulis svetebi, gaxistdes CarCoebi grZivi da ganivi 

mimarTulebiT, Semdeg moxdes zeda sarTulebis xelaxla daSeneba; 

b) ganxorcieldes minaSenis demontaJi. arsebuli liTonis konstruqciebis 

gamoyenebiT SesaZlebelia axali miSenebis ageba Sesabamisi proeqtis 

mixedviT. 

  

daskvna 

 

Catarebuli gamokvlebis Sedegebis analizis safuZvelze dadginda, rom 

minaSenis teqnikuri mdgomareoba ar Seesabameba: seismomedegobis da mdgradobis 

normatiuli dokumentebis _ СНиП II-23-81* (liTonis konstruqciebi); СНиП II-7-81* 

(mSenebloba seismur raionebSi) da saqarTvelos saxmSenis mier #82-5* 1991 wels 

damtkicebuli `Senobebis rekonstruqciis (miSeneba-daSeneba) proeqtirebis 

droebiTi rekomendaciebis~ moTxovnebs. igi mwvave avriul mdgomareobaSia, 

minaSenis eqspluatacia dauSvebelia, saWiroebs dauyovnebliv demontaJs, 

mTalianad an pirveli sarTulis gadaxurvis doneze. SesaZlebelia arsebuli 

liTonis konstruqciebis gamoyeneba, saZirkvlebis axlidan mowyoba da 

Sesabamisi proeqtis mixedviT axali miSenebis ageba (ZiriTadi Senobis rogorc 

saZirkvlebi, aseve mzidi konstruqciebi damakmayofilebel mdgomareobaSia). 

 

IV.3. q. tyibulSi ambrolauris gzis mimdebare sanitalur zonaSi 

safiltri sadguris Senoba (gadaxurvis, `ПКЖ~-is tipis filis 

avariul CamoSlasTan dakavSirebiT saxuravis avariuli 

mdgomareobis Seswavla-gaanalizeba) 

 

IV.3.1. Senobis teqnikuri mdgomareobis gamokvleva 

 

 gamosakvlevi Senoba mdebareobs q. tyibulSi, ambrolauris gzis 

mimdebared. igi aSenebulia gasuli saukunis 60-ian wlebSi. nageboba 

ganTavsebulia swor reliefze. Senoba gegmaSi sworkuTxedis formisaa, 

gabarituli zomebiT 36.0×54.0 m. 

 obieqtis vizualuri daTvalierebis Sedegad dadginda, rom: 

 Senoba `8-10~ RerZebSi `a-b-g~ malSi orsarTuliania, zomebiT 12.0×24.0, 

sarTulis simaRle Seadgens 3 m-s. 



- 152 - 

 Senoba `g-d~ malSi `2-10~ RerZebSi erTsarTuliania, simaRliT 6 m. 

 `b-g~ malSi `1-10~ RerZebSi orsarTuliania. 

 `a-b~ malSi `1-10~ RerZebSi teqnologiuri procesebidan gamomdinare `a-b-~ 

malis naxevarSi, `1-10~ RerZebSi erTsarTuliania, xolo meore naxevarSi 

orsarTuliania. 

 gamosakvlevi Senobis ZiriTad mzid konstruqcias warmoadgens anakrebi 

sivrciTi karkasi, svetebiT 40×40 sm. rigelebis rols asrulebs meore 

sarTulis anakrebi orqanobiani koWebi. saxuravi Sesrulebulia wibovani 

filebiT, e.w. ПКЖ (sur. IV.31, IV.32), romelTa saSualebiT miiRweva Senobis 

saerTo grZivi sixiste. 

  

sur. IV.31. sur. IV.32. 

 orsarTuliani nagebobis sarTulSua gadaxurva Sesrulebulia anakrebi 

Rrutaniani filebiT. 

 sivrciTi karkasis Sevseba ganxorcielebulia aguris wyobiT, sisqiT 38 sm 

(sur. IV.33, IV.34). 

  

sur. IV.33. sur. IV.34. 

 

 karisa da fanjris zRudarebi ganxorcielebulia rkinabetonis koWebiT, 

rac Seexeba saZirkvlebs, isini kvlevis mizans ar warmoadgenda. 
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 instrumentuli kvlevis Sedegad dadginda, rom betonis marka Seadgens 

300÷350 kgZ/sm2-s. 

 Senobis vizualuri daTvalierebiTa da instrumentuli gamokvleviT 

dadginda, Semdegi: 

I. rkinabetonis orqanobiani koWebi 

 a-b mali 

 `1-1~ RerZi – koWis qveda sartyels aqvs ganSrevadoba, Cans koroziuli 

armaturebi, kedlis betonis damcavi Sre mcirea, Cans sakidebi. konstruqciis 

sayrdenebTan SeiniSneba atmosferuli naleqebis gavlena. sayrdenTan svetis da 

koWis SeerTebis Casatanebeli detali korozirebulia. 

 `2-2~ RerZi – koWs qveda da zeda sartyelSi aqvs ganSrevadoba. 

dazianebulia aseve sayrdeni kvanZebis Casatanebeli furceli. koWi ganicdis 

atmosferuli naleqebis zemoqmedebas. radgan garemo, teqnologiuri procesidan 

gamomdinare, dabinZurebulia (datenianebulia), amitom betoni ganicdis 

gamotutvas. 

 `3-3~ RerZi – koWi mTlianad dazianebulia, aqvs gamotutvis niSnebi. 

 `4-4~ RerZi – koWis qveda sartyelSi SeiniSneba ganSrevadoba; 

sayrdenebTan aqvs gamotutvis niSnebi; sayrdeni kvanZi dazianebulia; aris 

liTonis elementebis korozia (0.5÷1.2 mm). 

 `5-5~, `6-6~, `7-7~ RerZebi – koWis qveda sartyelSi betonis damcavi Sre 

dazianebulia. armatura da sayrdeni kvanZi korozirebulia. 

 `8-8~ RerZi – RerZis koWi ganicdis atmosferuli naleqebis zemoqmedebas. 

mis kedlebSi SeiniSneba gamotutvis niSnebi. 

 `9-9~, `10-10~ RerZi – SedarebiT normalur mdgomareobaSia. 

 `b-g~ mali 

 `1-1~ RerZi – SedarebiT normalur mdgomareobaSia. 

 `2-2~ RerZi – koWis kedeli dazianebulia atmosferuli naleqis da mavne 

airebis zemoqmedebis gamo, qveda sartyelSi SeimCneva ganSrevadoba, Cans 

korozirebuli armatura. sayrdenebTan koWis da svetis SeerTebis kvanZis 

liTonis elementebi korozirebulia (0.6÷1.1 mm). 

 `3-3~, `4-4~, `5-5~, `6-6~, `7-7~ RerZi – koWebis mdgomareoba erTmaneTis 

analogiuria. qveda sartyelSi aqvs ganSrevadoba, Cans korozirebuli armatura. 

koWis kedlis betonis damcav SreSi SeimCneva gamotutvis niSnebi. sayrdeni 

kvanZis elementebi korozirebulia (0.8÷1.6 mm). 

 `8-8~ RerZi – koWis mdgomareoba SedarebiT kargia muSaobis pirobebis 

TvalsazrisiT, radgan misi qveda sartyeli mTlianad eyrdnoba aguris mzid 
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kedels. misi kedlebi, aseve ganicdis atmosferuli naleqebis Cadinebas. damcavi 

Sre dazianebulia. 

 `9-9~ RerZi – koWis sayrdenebTan kvanZebi dazianebulia. misi liTonis 

elementebi aseve korozirebulia (0.7÷1.2 mm). 

 `10-10~ RerZi – koWis mdgomareoba SedarebiT normaluria, Tumca mis 

sayrdenebTan da kedlebTan SeimCneva gamotutvis niSnebi. 

 `g-d~ mali 

 `1-1~ RerZi – SedarebiT normalur mdgomareobaSia. 

 `2-2~, `3-3~, `4-4~, `5-5~, `6-6~, `7-7~, `8-8~ RerZi – koWis kedeli ganicdis 

atmosferuli naleqebis Cadinebas, kedlebSi SeimCneva gamotutvis niSnebi. 

sayrdenebTan kvanZis elementebi korozirebulia. qveda sartyelSi SeimCneva 

ganSrevadoba da Cans korozirebuli armatura (0.5÷0.9 mm). 

 `9-9~ RerZi – koWis kedeli dazianebulia, is 1 m2-is farglebSi mTlianad 

daSlilia. 

 `10-10~ RerZi – koWis kedeli ganicdis atmosferuli naleqebis 

zemoqmedebas. 

 unda aRiniSnos rom, `a-b-g-d~ `1-1~, `a-a~, `1-10~, `10-10~, `a-b-g-d~, `d-d~, `1-10~ 

RerZebSi aguris Semomfarglavi kedeli ganicdis atmosferuli naleqebis 

moqmedebas da is zog adgilebSi iSleba (baTqaSi iSleba), aseve `b-b~, `1-10~, `g-

g~, `1-10~ RerZebSi Semvsebi aguris kedelbic ganicdis atmosferuli naleqebis 

gavlenas. baTqaSi Camocvenilia da aguri iSleba. 

 me-2 sarTulis rkinabetonis svetebi amJamad Selesilia da arsebuli 

dazianebebi ar Cans. 

 pirveli sarTulis svetebis mdgomareoba aradamakmayofilebelia. `b-b~ 

RerZis gaswvriv `8-7-6-5-4-3~ RerZebze svetebs aqvs ganSrevadoba, kideebi 

Camomtvreulia, Cans deformirebuli armatura da ganicdis korozias. 

 

IV.3.2. gadaxurvis wibovani filebis  

teqnikuri mdgomareobis gamokvleva 

 

 `a-b~ mali – `1-2~ RerZis wibovani filebi 

 fila #1 (6×3 m) grZivi wiboebi dazianebulia, Cans korozirebuli ∅20 
armatura. aseve dazianebulia Sualeduri ganivi wiboebi da maT Soris 

Semavsebeli fila.  
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 fila #2 (6×3 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. ganicdis atmosferuli naleqebis gavlenas, SeimCneva gamotutvis 

niSnebi. 

 fila #3 (6×3 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. ganicdis atmosferuli naleqebis gavlenas, SeimCneva gamotutvis 

niSnebi. 

 fila #4 (6×3 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. ganicdis atmosferuli naleqebis gavlenas, SeimCneva gamotutvis 

niSnebi. 

 `b-g~ mali – `1-2~ RerZis wibovani filebi 

 fila #1 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.3÷1.2 mm. 

 fila #2 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.5÷1.3 mm. 

 fila #3 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.5÷1.1 mm. 

 fila #4 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.5÷0.9 mm. 

 fila #5 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.4÷0.9 mm. 

 fila #6 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.5÷0.9 mm. 

 fila #7 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.4÷0.8 mm. 

 `g-d~ mali – `1-2~ RerZis wibovani filebi 

 fila #8 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.4÷0.9 mm. 

 fila #9 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.6÷1.1 mm. 

 fila #10 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.3÷0.8 mm. 

 fila #11 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.5÷1.3 mm. 

 fila #12 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.4÷0.9 mm. 
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 fila #13 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.5÷1.3 mm. 

 fila #14 (1×6 m) grZivi wiboebi dazianebulia, Cans korozirebuli 

armatura. filaSi SeimCneva gamotutvis niSnebi. koroziis sisqe 0.6÷1.2 mm. 

 fila #15 (1×6 m) SeimCneva grZivi wiboebis dazianeba, Cans korozirebuli 

armatura. dazianebebi SeiniSneba sayrdenebis maxloblad 1 m sigZeze. koroziis 

sisqe 0.4÷0.9 mm. 

 `a-b~ mali, `2-3~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (3×6 m) SeimCneva grZivi wiboebis mcire dazianeba. 

 fila #2 (3×6 m) SeimCneva grZivi wiboebis dazianeba. Cans korozirebuli 

armatura. filas aqvs ganSrevadoba da gamotutvis niSnebi. koroziis sisqe 

0.5÷1.1 mm. 

 fila #3 (3×6 m) SeimCneva grZivi wiboebis dazianeba. Cans korozirebuli 

armatura. filas aqvs ganSrevadoba da gamotutvis niSnebi. koroziis sisqe 

0.5÷1.1 mm. 

 fila #4 (3×6 m) SeimCneva grZivi wiboebis dazianeba. Cans korozirebuli 

armatura. filas aqvs ganSrevadoba da gamotutvis niSnebi. koroziis sisqe 

0.3÷0.8 mm. 

 `b-g~ mali, `2-3~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (1×6 m) SeimCneva ganSrevadoba, gamotutvis niSnebi. Cans 

korozirebuli armatura. koroziis sisqe 0.5÷0.9 mm. 

 fila #2 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.4÷1.0 mm. 

 fila #3 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.4÷1.0 mm. 

 fila #4 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.6÷1.3 mm. 

 fila #5 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.5÷1.2 mm. 
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 fila #6 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.6÷1.1 mm. 

 fila #7 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.3÷0.9 mm. 

 fila #8 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.4÷0.9 mm. 

 fila #9 (1×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.5÷1.1 mm. 

 fila #10 (3×6 m) grZivi wiboebi dazianbeulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.6÷1.2 mm. 

 fila #11 (3×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.5÷1.2 mm. 

 fila #13 (3×6 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. filaSi SeiniSneba qveda Sris dazianeba atmosferuli naleqebisa da 

mavne airebis zegavlenis Sedegad. koroziis sisqe 0.4÷1.0 mm. 

 `a-b~ mali, `3-4~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) sxvebTan SedarebiT mcired dazianebulia. 

 fila #2 (6×3 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. ganicdis mavne airebis zegavlenas. koroziis sisqe 0.3÷0.8 mm. 

 fila #3 (6×3 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. ganicdis mavne airebis zegavlenas. koroziis sisqe 0.3÷1.0 mm. 

 fila #4 (6×3 m) grZivi wiboebi dazianebulia. Cans korozirebuli 

armatura. ganicdis mavne airebis zegavlenas. koroziis sisqe 0.4÷1.1 mm. 

 `b-g~ mali, `3-4~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) sxvebTan SedarebiT mcired dazianebulia. 

 fila #2 (6×3 m) SimCneva grZivi wiboebis dazianeba. Cans korozirebuli 

armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.4÷1.1 mm. 

 fila #3 (6×3 m) SimCneva grZivi wiboebis dazianeba. Cans korozirebuli 

armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.6÷1.3 mm. 
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 fila #4 (6×3 m) SimCneva grZivi wiboebis dazianeba. Cans korozirebuli 

armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.5÷1.1 mm. 

 `g-d~ mali, `3-4~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) SeimCneva grZivi wiboebis dazianeba. aqvs gamotutvis 

niSnebi. ganicdis atmosferuli naleqebis zemoqmedebas. koroziis sisqe 0.5÷1.6 

mm. 

 fila #2 (6×3 m) SeimCneva grZivi wiboebis dazianeba. aqvs gamotutvis 

niSnebi. ganicdis atmosferuli naleqebis zemoqmedebas. koroziis sisqe 0.3÷1.2 

mm. 

 fila #3 (6×3 m) SeimCneva grZivi wiboebis dazianeba. aqvs gamotutvis 

niSnebi. ganicdis atmosferuli naleqebis zemoqmedebas. koroziis sisqe 0.4÷1.3 

mm. 

 fila #4 (6×3 m) SeimCneva grZivi wiboebis dazianeba. aqvs gamotutvis 

niSnebi. ganicdis atmosferuli naleqebis zemoqmedebas. koroziis sisqe 0.5÷1.2 

mm. 

 `a-b~ mali, `4-5~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) aqvs mcire dazianeba. 

 fila #2 (6×3 m) Camongreulia. 

 fila #3 (6×3 m) SeimCneva grZivi wiboebis dazianeba sayrdenebTan. 

 fila #4 (6×3 m) SeimCneva grZivi wiboebis dazianeba sayrdenebTan. 

 `b-g~ mali, `4-5~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

sayrdenebTan aqvs ganSrevadoba. ganicdis atmosferuli naleqebis zemoqmedebasa 

da mavne airebs gavlenas. 

 fila #2 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

sayrdenebTan aqvs ganSrevadoba. ganicdis atmosferuli naleqebis zemoqmedebasa 

da mavne airebs gavlenas. 

 fila #3 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

sayrdenebTan aqvs ganSrevadoba. ganicdis atmosferuli naleqebis zemoqmedebasa 

da mavne airebs gavlenas. 

 fila #4 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

sayrdenebTan aqvs ganSrevadoba. ganicdis atmosferuli naleqebis zemoqmedebasa 

da mavne airebs gavlenas. 

 `g-d~ mali, `4-5~ RerZi – gadaxurvis wibovani filebi 

 fila #1÷#4 (6×3 m) sayrdenebTan SeimCneva gamotutvis niSnebi, aqvs mcire 

bzarebi. 
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 `a-b~ mali, `5-6~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) sxvebTan SedarebiT mcired dazianebulia. 

 fila #2 (6×3 m) sxvebTan SedarebiT mcired dazianebulia. 

 fila #3 (6×3 m) sayrdenebTan dazianebulia grZivi wiboebi. 

 fila #4 (6×3 m) sayrdenebTan SeimCneva grZivi wiboebis dazianeba. Cans 

korozirebuli armatura. 

 `b-g~ mali, `5-6~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) SeimCneva grZivi wiboebis dazianeba. sayrdenebTan Cans 

korozirebuli armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.3÷1.1 mm. 

 fila #2 (6×3 m) SeimCneva grZivi wiboebis dazianeba. sayrdenebTan Cans 

korozirebuli armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.5÷1.2 mm. 

 fila #3 (6×3 m) SeimCneva grZivi wiboebis dazianeba. sayrdenebTan Cans 

korozirebuli armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.4÷1.3 mm. 

 fila #4 (6×3 m) SeimCneva grZivi wiboebis dazianeba. sayrdenebTan Cans 

korozirebuli armatura. aqvs gamotutvis niSnebi. koroziis sisqe 0.3÷0.9 mm. 

 `a-b~ mali, `6-7~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) sxvebTan SedarebiT mcired dazianebulia. 

 fila #2 (6×3 m) aqvs grZivi wiboebis mcire dazianeba. 

 fila #3 (6×3 m) aqvs grZivi wiboebis mcire dazianeba. SeimCneva koroziis 

niSnebi. koroziis sisqe 0.3÷0.9 mm. 

 fila #4 (6×3 m) aqvs grZivi wiboebis mcire dazianeba. SeimCneva koroziis 

niSnebi. koroziis sisqe 0.4÷0.9 mm. 

 `b-g~ mali, `6-7~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

 fila #2 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

 fila #3 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

 fila #4 (6×3 m) SeimCneva grZivi da ganivi wiboebis mcire dazianeba. 

 `a-b~ mali, `7-8~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) sxvebTan SedarebiT mcired dazianebulia. 

 fila #2 (6×3 m) SeimCneva gamotutvis niSnebi. sayrdenebTan Cans grZivi da 

ganivi wiboebis dazianebis niSnebi. 

 fila #3 (6×3 m) SeimCneva gamotutvis niSnebi. sayrdenebTan Cans grZivi da 

ganivi wiboebis dazianebis niSnebi. 

 fila #4 (6×3 m) aqvs ganSrevadoba. Cans grZivi wiboebis dazianebuli 

kveTebi. damcavi Sre dazianebulia da aqvs gamotutvis niSnebi. 
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 `b-g~ mali, `7-8~ RerZi – gadaxurvis wibovani filebi 

 fila #1 (6×3 m) SeimCneva grZivi da ganivi wiboebis dazianeba 

sayrdenebTan. Cans korozirebuli armatura. aqvs gamotutvis niSnebi da 

SiniSneba ganSrevadoba. koroziis sisqe 0.4÷0.9 mm. 

 fila #2 (6×3 m) SeimCneva grZivi da ganivi wiboebis dazianeba 

sayrdenebTan. Cans korozirebuli armatura. aqvs gamotutvis niSnebi da 

SiniSneba ganSrevadoba. koroziis sisqe 0.5÷1.1 mm. 

 fila #3 (6×3 m) SeimCneva grZivi da ganivi wiboebis dazianeba 

sayrdenebTan. Cans korozirebuli armatura. aqvs gamotutvis niSnebi da 

SiniSneba ganSrevadoba. koroziis sisqe 0.6÷1.3 mm. 

 fila #4 (6×3 m) SeimCneva grZivi da ganivi wiboebis dazianeba 

sayrdenebTan. Cans korozirebuli armatura. aqvs gamotutvis niSnebi da 

SiniSneba ganSrevadoba. koroziis sisqe 0.5÷1.2 mm. 

 vizualuri daTvalierebis Sedegad, aseve gamoirkva, rom pirveli 

sarTulis sarTulSua gadaxurvis monoliTuri wibovani filebi TiTqmis 

mTlianad dazianebulia. aqvs ganSrevadoba, Cans korozirebuli armatura. 

ganicdis teniani haeris mudmiv gavlenas. teqnologiuri procesis gamo meore 

sarTulidan Camodis wyali. 

 arxi romlis saSualebiTac xdeboda wylis dacla dazianebulia `g-d~ 

malis `8-10~ RerZebSi. amJamad, aRniSnuli farTi savsea qimiurad dabinZurebuli 

wyliT, rac uaryofiT zegavlenas axdens Senobis saZirkvelze da SesaZlebelia 

gamoiwvios mTlianad Senobis jdeniTi deformacia. 

 garda amisa, saxuravze datanilia, damatebiT, gadaxurvis fenilebi. 

zamTris periodis ganmavlobaSi masSi Cagrovda gamdnari Tovlis wyali, ramac 

warmoqmna temperaturuli Zabvebi da damatebiTi datvirTva, ris Sedegadac 

Camoingra fila. analogiuri ngrevis saSiSroeba aris sxva filebSic. 

 saxuravze damontaJebul `ПКЖ~-s tipis filebs muSaoba uwevs agresiul 

garemoSi wlebis manZilze, SenobaSi xdeba wylis aorTqleba da kondensireba 

filebis zedapirze. zeda mxridan dazianebuli iyo tolis buruli da wvimis 

wylis Cadinebis gamo filebi wlebis ganmavlobaSi iyo wylis zemoqmedebis qveS, 

2012 wlis seqtembris TveSi moxda saxuravis remonti, kerZod moixsna tolis 

buruli da bitumis zeda fenebi, xolo qveda saizolacio fenebi ki darCa da 

maTze qanobis mosawyobad daemata pemzis nayari da gaukeTda moWimva 

daaxloebiT 8 sm-ze, rac Cans Camongreuli filis adgilze (ix. fotofiqsacia 

danarTSi). Semdeg proeqtiT gaTvaliswinebuli burulis safari ar mowyobila. 

amasTan, moxda saventilacio arxebis dafarva, rasac daemata metaloplastmasis 
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fanjrebis montaJi, ramac gamoiwvia Caketili sivrcis Seqmna. teqnologiuri 

procesidan gamomdinare Caketil sivrceSi aorTqlebuli masis kondensireba 

iwvevs ara marto gadaxurvis filebis, aramed gadaxurvis koWebis, svetebis, 

kedlebis betonisa da armaturis eroziasa da korozias, romlis ganviTarebis 

siCqare aris maqsimaluri (daaxloebiT 1.6 mm da meti weliwadSi). aqedan 

gamomdinare Sedegi aris katastrofuli. aucilebelia, pirvel rigSi 

saventilacio arxebis gaxsna, fanjrebis moxsna (amoReba) raTa gadavarCinoT 

Senobis mzidi konstruqciebi. filebi dazianebulia da maTi 90% avariulia, rac 

aucilebel demontaJs moiTxovs. 

 Senobis mzid konstruqciebze SeiniSneba mwvave eroziisa da koroziis 

movlenebi, romlebic erTmaneTs axlavs. korozia aris qimiuri zemoqmedebis 

Sedegi da qimiuri gardaqmnis procesi, xolo erozia sufTa fizikuri procesia. 

gaZlierebuli eroziuli zemoqmedebiT konstruqciis zedapiridan xdeba damcavi 

Sris mocileba, rac gamowveulia tutovani hidrolizis destruqciuli 

procesebiT. eroziis gamomwvevi faqtorebi SeiZleba ganawildes Semdegnairad: 

wylis zemoqmedeba, temperaturuli zemoqmedeba, abraziuli zemoqmedeba da 

sinaTlis zemoqmedeba. 

 wylis zemoqmedebam xeli Seuwyo gadaxurvis filebSi arsebuli 

Semkvreli masalis gamotutvas, xsnadi airebis agresiuli ionebisgan 

transportirebisas (rogoricaa Î' an ÇÎ') masalis SigniT gabervis da 

gamoSrobis saxiT. amas garda wyalma Seqmna mikroorganizmebis sakvebi garemo, 

romlebic agresiulad moqmedebs masalis Tbosaizolacio Tvisebaze. 

 wvimis wyali, romelic wlebis manZilze recxavda filebs iwvevda mis 

gamoutvas. aqedan gamomdinare wyali iTvleba koroziuli da eroziuli 

procesebis gadamwyvet faqtorad. deformaciebi mimdinareobs konstruqciis 

gaberviT. aRniSnuli defomrcia yovelTvis naklebia temperaturul 

deformaciaze, magram moculobebSi SeuZlia Seqmnas daZabuloba, romelmac 

gamoiwva bzarebis warmoqmna. bzarebSi Sedis wyali, iyineba da Slis zedapirs 

da azianebs Siga struqturas. 

 Cvens SemTxvevaSi adgili aqvs provocirebul erozias, rac moicavs 

defeqtebis mTel speqtrs. aseTi defeqtebi SeiZleboda advilad agveSorebina 

Tavidan kvalificiuri daproeqtebiT (teqnologiuri procesis gaTvaliswinebiT)  

da swori mSeneblobiT (remontiT). 

 armaturis korozia gamowveulia damcavi Sris mocilebiT da liTonze 

nestisa da wylis didi raodenobiT moxvedriT. 

 Cvens amocanas ar warmoadgenda Senobis yvela mzidi konstruqciis 

Semowmeba, magram mdgomareobidan gamomdinare SeviswavleT Senobis sxva mzidi 
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konstruqciebic. kerZod, rkinabetonis svetebi Senobis pirvel sarTulze 

dazianebulia, aucilebelia maTi gaZliereba. meore sarTulis svetebi 

galesilia da ver moxerxda maTi Semowmeba. mzidi kedlebi daSlilia Senobis 

meore nawilSi. 

 gamokvlevis amsaxveli zogadi fotofiqsacia warmodgenilia daskvnebisa 

da rekomendaciebis Semdgom. 

 

IV.3.3. daskvna da rekomendaciebi 

 

 q. tyibulSi, ambrolauris gzis mimdebared sanitarul zonaSi safiltri 

sadguris gadaxurvis `ПКЖ~-is tipis filebi avariul mdgomareobaSia, 

aucileblad migvaCnia Senobis eqspluataciis SeCereba, raTa ar moxdes 

saxuravis romelime filis uecari CamoSla da momsaxure personalis dazianeba. 

 avariulobis mizezebi: saxuravze damontaJebul `ПКЖ~-s tipis filebs 

muSaoba uwevs agresiul garemoSi wlebis manZilze, SenobaSi xdeba wylis 

aorTqleba da kondensireba filebis zedapirze. zeda mxridan dazianebuli iyo 

tolis buruli da wvimis wylis Cadinebis gamo filebi wlebis ganmavlobaSi 

iyo wylis zemoqmedebis qveS, 2012 wlis seqtembris TveSi moxda saxuravis 

remonti, kerZod moixsna tolis buruli da bitumis zeda fenebi, xolo qveda 

saizolacio fenebi ki darCa da maTze qanobis mosawyobad daemata pemzis nayari 

da gaukeTda moWimva daaxloebiT 8 sm-ze. Semdeg proeqtiT gaTvaliswinebuli 

burulis safari ar mowyobila. amasTan, moxda saventilacio arxebis dafarva, 

rasac daemata metaloplastmasis fanjrebis montaJi, ramac gamoiwvia Caketili 

sivrcis Seqmna. teqnologiuri procesidan gamomdinare Caketil sivrceSi 

aorTqlebuli masis kondensireba iwvevs ara marto gadaxurvis filebis, aramed 

gadaxurvis koWebis, svetebis, kedlebis betonisa da armaturis eroziasa da 

korozias, romlis ganviTarebis siCqare aris maqsimaluri (daaxloebiT 1.6 mm da 

meti weliwadSi). aqedan gamomdinare Sedegi aris katastrofuli. aucilebelia, 

pirvel rigSi saventilacio arxebis gaxsna, fanjrebis moxsna (amoReba) raTa 

gadavarCinoT Senobis mzidi konstruqciebi. filebi dazianebulia da maTi 90% 

avariulia, rac aucilebel demontaJs moiTxovs. 

 Senobis mzid konstruqciebze SeiniSneba mwvave eroziisa da koroziis 

movlenebi, romlebic erTmaneTs axlavs. korozia aris qimiuri zemoqmedebis 

Sedegi da qimiuri gardaqmnis procesi, xolo erozia sufTa fizikuri procesia. 

gaZlierebuli eroziuli zemoqmedebiT konstruqciis zedapiridan xdeba damcavi 

Sris mocileba, rac gamowveulia tutovani hidrolizis destruqciuli 
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procesebiT. eroziis gamomwvevi faqtorebi SeiZleba ganawildes Semdegnairad: 

wylis zemoqmedeba, temperaturuli zemoqmedeba, abraziuli zemoqmedeba da 

sinaTlis zemoqmedeba. 

 wylis zemoqmedebam xeli Seuwyo gadaxurvis filebSi arsebuli 

Semkvreli masalis gamotutvas, xsnadi airebis agresiuli ionebisgan 

transportirebisas (rogoricaa Î' an ÇÎ') masalis SigniT gabervis da 

gamoSrobis saxiT. amas garda wyalma Seqmna mikroorganizmebis sakvebi garemo, 

romlebic agresiulad moqmedebs masalis Tbosaizolacio Tvisebaze. 

 wvimis wyali, romelic wlebis manZilze recxavda filebs iwvevda mis 

gamoutvas. aqedan gamomdinare wyali iTvleba koroziuli da eroziuli 

procesebis gadamwyvet faqtorad. deformaciebi mimdinareobs konstruqciis 

gaberviT. aRniSnuli defomrcia yovelTvis naklebia temperaturul 

deformaciaze, magram moculobebSi SeuZlia Seqmnas daZabuloba, romelmac 

gamoiwva bzarebis warmoqmna. bzarebSi Sedis wyali, iyineba da Slis zedapirs 

da azianebs Siga struqturas. 

 Cvens SemTxvevaSi adgili aqvs provocirebul erozias, rac moicavs 

defeqtebis mTel speqtrs. aseTi defeqtebi SeiZleboda advilad agveSorebina 

Tavidan kvalificiuri daproeqtebiT (teqnologiuri procesis gaTvaliswinebiT)  

da swori mSeneblobiT. 

 armaturis korozia gamowveulia damcavi Sris mocilebiT da liTonze 

nestisa da wylis didi raodenobiT moxvedriT. haerSi aris wylis orTqli, 

romlis raodenoba gansazRvravs absolutur tenianobas. foladis elementebze 

(armatura, Sveleri, kuTxovana) mimdinareobs intensiuri kondensacia, radgan 

haeris fardobiTi tenianoba gamosakvlev SenobaSi aRwevs 75÷80%-s. am 

SemTxvevaSi koroziis siCqare izrdeba da Seuqcevad xasiaTs Rebulobs. 

 Cvens amocanas ar warmoadgenda Senobis yvela mzidi konstruqciis 

Semowmeba, magram mdgomareobidan gamomdinare SeviswavleT Senobis sxva mzidi 

konstruqciebic. kerZod, rkinabetonis svetebi Senobis pirvel sarTulze 

dazianebulia, aucilebelia maTi gaZliereba. meore sarTulis svetebi 

galesilia da ver moxerxda maTi Semowmeba. mzidi kedlebi daSlilia Senobis 

meore nawilSi. 

 

rekomendacia 

 

 rogorc gamokvlevidan da daskvnebidan Cans Senoba avariulia, TiTqmis 

yvela mzidi konstruqcia gasaZlierebelia (80%) saZirkvlebis CaTvliT, aseve 

teqnologiuri danadgarebic ganicdian fizikur da moralur cveTas. aqedan 
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gamomdinare Cveni azriT Senobis reabilitacia ara rentabeluri iqneba, 

miTumetes teqnologiuri procesi moZvelebulia da axali teqnologiis 

dasamontaJeblad gacilebiT naklebi farTis da kompaqturi Senobis ageba ufro 

misaRebi iqneba. 

 Tu damkveTi gadawyvets aRniSnuli Senobis SenarCunebas, ra Tqma unda 

ara ekonomiurobidan, aramed q. tyibulis wylis miwodebis aucileblobidan 

gamomdinare, romelsac Cven ver vasabuTebT (scildeba Cveni kompetenciis 

farglebs), maSin aucileblad migvaCnia Semdegi: 

1. SenarCunebuli iyos Senobis is nawili, sadac mimdinareobs teqnologiuri 

procesi (pirveli da meore mali), xolo meore nawilis (mesame malis) 

demontaJi ganxorcieldes; 

2. SenarCunebisaTvis: 

a. mTlianad moixsnas Senobis saxuravi (filebi), demontaJis proeqtis 

SesrulebiT da misi zusti dacviT; 

b. Senobis darCenil nawilSi gaZlierdes svetebi da koWebi, romlebic 

miTiTebulia kvleviT nawilSi; 

g. `b~ RerZis gaswvriv grZivi mimarTulebiT vertikaluri kavSirebi 

korozirebulia, gamosulia mwyobridan, rac moiTxovs aRdgenas. 

3. moewyos gadaxurva Sesabamisad damuSavebuli proeqtis mixedviT. 
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IV.3.4. 

 fotofiqsacia – CamoSlli `ПКЖ~ 

   

fotofiqsacia – koroziis gazomva 
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fotofiqsacia – dazianebuli filebis fragmentebi 
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fotofiqsacia – betonis markis Semowmeba 

  

fotofiqsacia – dazianebuli gadaxurvis koWebi 
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fotofiqsacia – korozirebuli kavSirebi 

  

fotofiqsacia – korozirebuli kavSirebi 

  

fotofiqsacia – mesame malSi arsebuli wyali 
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fotofiqsacia – amoqolili saventilacio arxebi 

  

fotofiqsacia – dazianebuli kedeli 

  

fotofiqsacia – dazianebuli svetebi 
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