
0 
 

      

saqarTvelos teqnikuri universiteti 

x i d s a c d e l i  c e n t r i 

      

TbilisSi marSal gelovanis gamzirze 

md. diRmuraze arsebuli xidis  

gamokvleva-gamocda 

 

 

 

 

 
 

Tbilisi 

2 0 1 3 

  
 



1 
 

saqarTvelos teqnikuri universiteti 

x i d s a c d e l i  c e n t r i 

 

 

 

stu administraciis  

xelmZRvaneli, prof. 

 

.                    .               

q. qoqraSvili 

 

 "    "            " 2013 w. 

 

 

 

 

 

 

 

 

TbilisSi marSal gelovanis gamzirze 

md. diRmuraze arsebuli xidis  

gamokvleva-gamocda 

 

 

 

 

 

 

 

 

saswavlo-samecniero  

centris xelmZRvaneli                                     T. cvariani 

 

 

 

 

 

 

 

 

Tbilisi 

2 0 1 3 

xidsacdeli centri 

Bridgtesting center 

 



2 
 

Semsruleblebi 

 

1. T. cvariani  centris xelmZRvaneli, akad. doqtori, 

samuSaoTa saerTo xelmZRvaneloba, save-

le samuSaoebi, angariSis avtori 

 

2. g. daTukiSvili  wamy. mec. muSaki, t.m.k., savele samuSaoebi, 

monacemTa damuSaveba, angariSis avtori 

 

3. T. WuraZe  wamy. mec. muSaki, mec. doqtori, monacemTa 

damuSaveba 

 

4. i. slovinski  uf. mec. muSaki, t.m.k., monacemTa damuaveba 

 

5. k. kobaxiZe  mec. muSaki, t.m.k., savele samuSaoebi, 

monacemTa damuSaveba, grafikuli masala 

 

6. z. megreliSvili  mec. muSaki, akad. doqtori, savele 

samuSaoebi, monacemTa damuSaveba 

 

7. u. sturua  uf. inJineri, savele samuSaoebi, 

monacemTa damuSaveba 

 

8. d. SiolaSvili  inJineri, savele samuSaoebi 

 

10. T. jafariZe  inJineri, magistranti, grafikuli masala, 

angariSis gaformeba 

 

9. T. patarkaciSvili  inJineri, savele samuSaoebi, grafikuli 

masala 

 

11. z. tatiSvili  inJineri, savele samuSaoebi, grafikuli 

masala 

 

12. d. bedenaSvili  inJineri, savele samuSaoebi, grafikuli 

masala 

 



3 
 

sarCevi 

 

Sesavali ................................................................................................................................................................................... 4 

1. xidis mokle aRwera .......................................................................................................................................... 5 

2. xidis gamokvleva .................................................................................................................................................. 7 

3. xidis malis naSenebis statikuri gamocda .................................................................. 11 

4. malis naSenis dinamikuri gamocda .......................................................................................... 20 

5. malis naSenis daZabul-deformirebuli mdgomareobis analizi ...... 22 

5.1. saangariSo programuli kompleqsis ЛИРА aRwera ....................................................... 22 

5.2. malis naSenis deformaciebze gaangariSebis Sedegebi ............................................. 23 

5.3. malis naSenis koWis Semowmeba mzidunarianobaze ......................................................... 29 

rekomendaciebi da daskvnebi .................................................................................................................... 32 

literatura ............................................................................................................................................................... 33 

d a n a r T e b i  ..................................................................................................................................................... 34 

 

 



4 
 

Sesavali 

winamdebare angariSi Sesrulebulia saqarTvelos teqnikur univer-

sitetsa da Tbilisis merias Soris 2013 wlis 24 ivliss dadebuli 

xelSekrulebiT gaTvaliswinebuli samuSaoebis nawilis realizaciis 

farglebSi da moicavs q. TbilisSi marSal gelovanis gamzirze md. 

diRmuraze arsebuli xidis gamokvleva-gamocdas. 

xidis gamokvleva-gamocdas safuZvlad daedo “damkveTTan”, q. 

Tbilisis meriasTan SeTanxmebuli teqnikuri davaleba.  

gamokvleva-gamocdis samuSaoebis meTodika dafuZnebulia saqarTvelos 

teqnikuri universitetis xidsacdeli centris samocwlian gamocdilebasa 

da moqmedi normatiuli dokumentebis moTxovnebze: «СНиП 2.05.03-84. Мосты и 

трубы. Нормы проектирования», «СНиП III-43-75. Мосты и трубы. Правила производства и 

приемки работ», «СНиП 3.06.07-86. Мосты и трубы. Правила обследваний и испытаний», 

«ГОСТ 8829-94. Изделия строительные железобетонные и бетонные заводского 

изготовления. Методы испытания нагружением. Правила оценки прочности, жесткости и 

трещиностойкости», «ГОСТ 25192-82. Бетоны. Классификация и общие технические 

требования». 

xidis gamokvleva-gamocdis samuSaoTa organizaciisa da Sesrulebis 

uzrunvelyofaSi aqtiuri monawileoba miiRes q. Tbilisis meriis samsa-

xurebma, romelTa operatiulma qmedebebma xeli Seuwyves samuSaoTa droul 

da xarisxian Sesrulebas.  

 

 

 

 



5 
 

1. xidis mokle aRwera 

xidi md. diRmuraze q. TbilisSi ganlagebulia marSal gelovanis 

gamzirze, romelic warmoadgens q. TbilisSi dasavleTidan Semomaval 

ZiriTad saavtomobilo magistrals. 

xidi Sedgeba ori gancalkevebuli nagebobisagan. qalaqSi Semomaval 

mimarTulebaze mdebareobs 1957 wels agebuli xidi. magistralis 

rekonstruqciis procesSi 1972 wels moxda Zveli xidis gaganiereba 

burjebis dagrZelebiTa da axali malis naSenebis damatebiT, romlebzec 

xorcieldeba moZraoba qalaqidan dasavleTis mimarTulebiT. xidis 

rekonstruqciis proeqti damuSavda saproeqto institutis “Tbilqalaq-

proeqtis” mier saavtomobilo gzis rekonstruqciis proeqtis farglebSi. 

saqarTvelos erovnuli arqivis fondebSi ar aris Semonaxuli xidis 

mSeneblobisa da rekonstruqciis saproeqto da saSemsruleblo samSeneblo 

dokumentacia, ris gamoc xidis aRwera Sesrulebulia gamokvlevis 

procesSi Sesrulebuli azomviTi samuSaoebis monacemTa safuZvelze. 

gaerTianebuli xiduri nagebobaze savali nawilis gabaritia g-

10,8+3,0+10,8 trotuarebis siganiT 2,00 m. TiToeuli mimarTulebis 

samzoliani savali nawili erTmaneTisgan gancalkevebulia 3,0 m siganis 

amaRlebuli konstruqciis gamyofi zoliT, romelic warmoadgens 

rkinabetonis gobSi moqceul gruntis masivs. 

xidebis sqema erTmaneTisgan gansxvavebulia: Zveli xidis sqemaa 

8,45+22,16+9,00 m, xolo axali xidisa 8,59+21,60+9,00 m. Zvel xidSi 

gamoyenebulia Cveulebrivi rkinabetonis T-ebri koWebi diafragmebiT, xidis 

ganivad 11 karkasuli armirebis mqone koWiT, xolo axali xidis malis 

naSenebi Sedgenilia TiToeul ganapira malSi xidis ganivad 8 cali T-ebri 

Cveulebrivi rkinabetonis koWisagan karkasuli armirebiT da Sua malSi 

xidis ganivad 7 cali winaswar daZabuli rkinabetonis koWisagan. axali 

xidis malis naSenis koWebi xidis ganivad erTmaneTTan gaerTianebulia 

koWebis filebs Soris mowyobili gamonoliTebis nakeriT. Zveli xidis 

malis naSenis koWebi erTmaneTTan dakaSirebulia koWebis naxevardiaf-

ragmebis gadabmiT Casatanebel detalebze foladis kavSiris elementebis 

daduRebiT da nakeris dabetonebiT. Zveli da axali xidis malis naSenebi 

erTmaneTTan dakavSireblia ganapira mezobel koWebze mowyobili 

rkinabetonis filiT, romelic amave dros warmoadgens savali nawilis 

gamyofi zolis fuZes.  

gamomdinare xidis mSeneblobis droidan, Zveli xidisTvis droebiTi 

Sveuli datvirTvad unda CaiTvalos H-13, rac warmoadgens 13 toniani 

manqanebis kolonas masSi CarTuli erTi 16,9 toniani avtomobiliT,Yda  HK-

80, xolo axali xidisTvis droebiTi moZravi datvirTvaa H-30 da HK-80, 

sadac H-30 warmoadgens 30 toniani avtomobilebis kolonas. 

xidebis svadasxva sqemam gamoiwvia axali xidis malis naSenebs Soris 

Sualed burjebze CaZiruli rigelis gamoyenebis aucilebloba.  
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xidis burjebi masiuri monoliTuri konstruqciisaa. maTi masiuri 

monoliTuri saZirkvlebi dafuZnebulia bunebriv fuZeze, romelic warmo-

adgens alevrolitebisa da qviSaqvebis morigeobas simtkiciT calRerZa 

kumSvaze Rc=7,0 mgpa (70 kg/sm2). 

mdinaris xarji 1%-iani uzrinveyofiT Seadgens 50,2 m3/wm, xolo 10%-iani 

uzrunvelyofiT _ 26,7 m3/wm. 
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2. xidis gamokvleva 

 

saqarTvelos teqnikuri universitetis xidsacdeli centris specialis-

tebis jgufma 2013 wlis agvistos TveSi Seasrula marSal gelovanis gam-

zirze md. diRmuraze mdebare xiduri gadasasvlelis nagebobebis gamok-

vleva. 

gamokvlevis Catarebamde moZiebul iqna aRniSnuli xiduri gadasasvle-

lis Sesaxeb teqnikuri dokumentacia. 

gamokvlevis procesSi Sesrulda xiduri gadasasvlelis topogeode-

ziuri agegmva, nagebobis konstruqciebis azomva da maTi vizualuri da 

instrumentuli Semowmeba. 

Semowmebis Sedegad dadginda nagebobis konstruqciebSi arsebuli rigi 

defeqtebi da dazianebebi, romelTagan nawili mniSnelovan gavlenas axdens 

xidis simtkicesa da xanmedegobaze. arsebiTad es exeba Zveli xidis 

konstruqciebs, romelTa resursi praqtikulad amowurvis zRvarzea. kerZod 

aRsaniSnavia Semdegi defeqtebi da dazianebebi. 

_ axali xidis malis naSenis koWebi damakmayofilebel mdgomareobaSia, 

mxolod zog adgilas mcire farTobze aRiniSneba gamotutvis niSnebi; 

_ dazianebulia axali xidis meeqvse koWis (malis naSenis qvemomxris 

napiridan) filis damcavi Sre, alag-alag filis armatura gaSiSvlebulia 

da ganviTarebulia koroziuli procesi; 

– xidis savali nawilisa da trotuarebis gamyofi Tvalamridebis 

simaRle ar Seesabameba Tanamedrove moTxovnebs da saWiroa maTi Secvla 75 

sm simaRlis konstruqciiT; 

– xidis savali nawili saWiroebs reabilitacias hidroizolaciis 

fenis SecvliT; 

_ xidis trotuarebis moajirebis damagreba moryeulia, rac qmnis 

moajirebis gadaqcevis saSiSroebas da saWiroa moajirebis liTonis 

konstruqciebis malis naSenis konstruqciasTan Camagrebis gaZliereba; 

_ Zveli xidis pirvel (marjvena) mcire malis naSenSi zemomxris 

(dinebis mixedviT) pirvel da meore koWebs Soris mowyobili 

gamonoliTebis nakeri Zlier aris dazianebuli, nakeris betoni rig 

adgilebSi daSlilia; 

_ imave koWebis filebze aRiniSneba mravlobiTi gamotutvis laqebi 

did farTobebze, rac miuTiTebs betonis koroziis maRal xarisxze; 

_ xsenebul koWebs Soris gamaerTianebeli diafragmebi dazianebulia 

da armatura korodirebs, iseve rogorc diafragmebis SeerTebis foladis 

elementebi, xolo ramdenime adgilze SeerTebis elementebi nawilobriv 

dakargulia; 

_ dazianebulia koWebis Ziris betoni, damcavi Sre mraval adgilas 

avardnilia da armatura ganicdis Zlier korozias armaturis Reroebis 

ganivkveTis farTobis sagrZnobi SemcirebiT; 
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_ Zveli xidis malis naSenisa da burjebis betoni dabali xarisxisaa, 

vibrirebis uqonlobis an arasakmarisi xarisxis Sedegad betonSi mravlad 

aRiniSneba didi zomis niJarebi, amasTan burjebis betonSi RorRis nacvlad 

gamoyenebulia mdinaris xreSi; 

_ ar xerxdeba sayrdeni nawilebis mdgomareobis fiqsacia, ris gamoc 

SeuZlebelia maTi muSaobis avkargianobis Sefaseba; 

_ gansakuTrebiT avariul mdgomareobaSia Zveli xidis Sua, didi malis 

diafragmebiani koWebi; 

_ koWebis damakavSirebeli naxevardiafragmebi zemomxris koWebs Soris 

urTierTis mimarT acdenilia 3-7 sm-ze rogor Tarazuli, ise Sveuli 

mimarTulebiT; 

_ zemomxris or koWs Soris diafragmebi da mimdebare zonebi koWebSi 

ganicdis Zlier gamotutvas, iseve rogorc koWebis fila; 

_ marcxena burjis Tavis betoni meore koWis dayrdnobis zonaSi 

atkeCilia, armatura gaSiSvlebulia da korodirebs; 

_ marcxena (#3) Sualedi  burjis zemomxris mxridan (dinebis mixedviT) 

burjis tanis zeda nawilSi aRiniSneba didi zomis Sveuli bzari; 

_ burjebis kedlebze aRiniSneba wylis Camonadenebis aSkara kvali; 

_ instrumentuli gamokvleviT Zveli xidis malis naSenis koWebis 

betonis klasi simtkiceze kumSvis mixedviT ar aRemateba B7,5-B10 (betonis 

marka 100-150); 

_ xidis koWebis kedlebis damcavi Sris sisqe normaze naklebia da zog 

adgilas ar aRemateba 10 mm-s, ris gamoc koWebis muSa armatura mTel xidze 

met-naklebad ganicdis korozias; 

_ zustad analogiuri mdgomareobaa danarCeni ori malis naSenis 

daxasiaTebis TvalsazrisiT; 

_ xidis trotuarebis gareTa mxares danaleq gruntze izrdeba 

mravalwliani mcenareuli safari, romelic xels uSlis qveiTTa 

gadaadgilebas; 

_ qvemomxris trotuaris betonis parapetis bloki dakargulia; 

_ trotuaris sxmuli Tujis moajirebi rig adgilebSi korodirebulia 

da maTze saRebavis fena datanilia gawmendis gareSe; 

_ zemomxris trotuaris rigi seqciebi dazianebulia da Secvlilia 

arastandartuli elementebiT; 

_ moajirebis saxelurebi ramdenime adgilas dazianebulia da 

SeWmulia Jangisgan;  

_ xidqveSa sivrce Zler aris danagvianebuli rogorc sayofaxovrebo 

narCenebiT, aseve samSeneblo nagvis elementebiT, mdinaris kalapotSi 

mravladaa buCqovani mcenareebi da mcire zomis xeebi, yovelive es 

wyaldidobisas xidis xvretis Caxergvis saSiSroebas qmnis, rac SeiZleba 

gaxdes mizezi xidis burjebis saZirkvlis gamorecxvisa da amis Sedegad 

burjebis mier mdgradobis dakargvis Sedegad xidis dangrevisa; 
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_ qeda biefSi arsebuli WavlmimmarTveli kedelis Sida zedapiri 

uswormasworoa, xolo mdinaris Wavli uSualod ejaxeba marcxena napiris 

damcav kedels da iwvevs misi Ziris gamorecxvas;  

_ sanapiro burjebs ara aqvT frTebi, ris gamoc ar aris 

uzrunvelyofili savali nawilis yrilis SeuRleba burjTan da misi 

mdgradoba;  

_ xidis misasvleli yrilebis konusebi ar aris formirebuli, 

danagvianebulia da maTze formirebulia xSiri buCqovani da mcire zomis 

xeebis mcenareuli safari; 

xidi-gzagamtaris mzidi konstruqciebis saerTo Sefasebis mizniT 

rkinabetonSi armaturis koroziis aRmomCen da damdgeni xelsawyoTi 

DIGITAL HALF-GELL TEST KIT DHC 04. dadgenili iqna winaswar daZabuli 

rkinabetonis koWis karkasis armaturis koroziis xarisxi (procentebSi).  

rkinabetonis konstruqciebSi armturis damcveli fenis sisqis gamzomi 

xelsawyoTi COLEPBRAND REBAR CHECKER, gazomili iqna rkinabetonis 

koWis karkasis armaturis damcveli fenis sisqe.  

gazomvebis dawyebamde malis naSenis koWze carciT moiniSna e.w. 

„ekrani“ (gazomvebis veli) 1-1,5 m-is farglebSi, romelic daiyo pirobiT 20-

25 sm-is ubnebad. am ubnebze moxda anaTvlebis aReba. anaTvlebis aRebis 

Semdeg miRebulia ricxviTi veli. 

ricxviT velis kvanZebSi fiqsirdeba malis naSenis koWSi karkasis 

armaturis koroziuli procesebis mier gamowveuli betonis zedapiris 

fiziko-qimiuri Tvisebebis cvlilebis Sedegad damyarebuli 

eleqtropotencialis mniSvneloba, romelTa Sesabamisad xelsawyos 

mwarmoeblis mier mocemuli grafikis mixedviT fasdeba malis naSenis 

koWSi karkasis armaturis koroziulobis procentuli sidide. gamoTvlebi 

miaxloebiTia.  

ricxviT velSi 25X25 sm. ubnebis centrSi ganlagebuli ricxvebi 

gviCvenebs malis naSenis koWis karkasis armaturis betonis damcavi fenis 

sisqes milimetrebSi. 

ricxviTi velidan kargad Cans, rom Zveli xidis malis naSenis koWSi 

JangviTi procesebi intensiurad (>5%) mimdinareobs.  xolo axali xidis 

koWSi koroziuli procesi sustad aris gamoxatuli da ZiriTadad 

mimdinareobs iq sadac xidis savali nawilis hidroizolacia atarebs 

wyals xidis savali nawilidan. 

axali xidis malis naSenebis winaswar daZabuli da Cveulebrivi 

rkinabetonis koWebis karkasis armaturis damcveli fenis sisqe normis 

farglebSia. Zveli xidis malis naSenebis koWebsa da diafragmebSi damcavi 
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fenis sisqe rig SemTxvevebSi ar aRemateba 10 mm, rac am tipis 

konstruqciebisTvis dadgenil sidideze naklebia. 

  

foto 1. DIGITAL HALF-GELL TEST KIT DHC 04         foto 2.  COLEPBRAND REBAR CHECKER 

 

nax. 2.1. armaturis liTonis koroziis Sefasebis diagrama 
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3. xidis malis naSenebis statikuri gamocda 

saqarTvelos teqnikuri universitetis xidsacdeli centris specialis-

tebis jgufma 2013 wlis 14 agvistos Caatara md. diRrmuraze marSal 

gelovanis gamzirze mdebare xidis malis naSenebis statikuri gamocda 

droebiT Sveul datvirTvaze.  

gamocdis process eswrebodnen q. Tbilisis meriis warmomadgenlebi: g. 

yoCiaSvili, il. CalaZe, m. bubulaSvili, g. gogia, g. kelenjeriZe, bp. xaCiZe, 

i. jafariZe. agreTve Sps “Tbilservis jgufis’ direqtori T. SiolaSvili, 

direqtoris moadgile l. daviTuri, Sps “laboratoriis” direqtori v. 

qoqraSvili da ganyof. ufrosi z. zurabiani. 

xidis konstruqciebis gamokvlevis masalebis analizis safuZvelze da 

“damkveTTan”, q. Tbilisis meriasan SeTanxmebiT miRebul iqna 

gadawyvetileba, rom statikur gamocdas daqvemdebarebuliyo mxolod 

qvemomris xidis malis naSeni. 

zemomxris xidis gamocda, romelic aigo 1953 wlis normebis mixedviT 

da gaTvaliswinebuli iyo H-13 datvirTvaze, gamomdinare nagebobis 

konstruqciebis mdgomareobidan (betonis dabali xarisxi, betonis Rrveva 

mniSvnelovan farTobebze, muSa armaturis Zlieri korozia), CaiTvala 

aramizanSewonilad, radgan gamocda normebiT gaTvaliswinebuli sididis 

sacdeli datvirTviT dakavSirebuli iyo nagebobis Rrvevis SesaZleblobis 

maRal riskTan, rac xidis mdebareobisa da mniSvnelobis gaTvaliswinebiT 

dauSvebelia. 

gamocdis procesSi droebiTi datvirTvis saxiT gamoyenebuli iyo 

datvirTuli satvirTo avtomobilebi (cxr. 3.1.) saerTo woniT 155.35 t.  

malis naSenis gamocdis procesSi datvirTuli avtomobilebi 

gamosacdel malis naSenze ganlagda malis SuaSi avtotransportis savali 

nawilis grZivi RerZis mimarT simetriulad. gamocdis procesSi malis 

naSenis datvirTva sacdeli datvirTviT Sesrulda or-orjer, radgan 

gazomvebis Sedegebis mixedviT dafiqsirda CaRunvebis sidideebis kargi 

damTxveva. 

konstruqciis gamocdisas izomeboda sacdeli datvirTvis zemoqme-

debisas malis naSenis Sua kveTis CaRunva. gazomvebisTvis gamoyenebuli iyo 

maqsimovis tipis meqanikuri CaRunvmzomebi danayofis fasiT 0,1 mm, romlebic 

ganlagebuli iyo malis naSenis Semadgeneli yoveli koWis Sua kveTis qveS. 

gamocdis procesSi sacdeli datvirTvis ganlageba, sacdeli avtomo-

bilebis CvenebiT, moyvanilia naxazebze (nax. 3.1 _ 3.6). gamocdis Sedegebi 

moyvanilia cxrilebSi (cxrili 3.2 da 3.3) da naxazebze (nax. 3.7, 3.8). 

sacdeli datvirTvis qveS malis naSenebis CaRunvebis sidideebis 

analizi aCvenebs konstruqciis normalur muSaobas droebiTi datvirTvis 

zemoqmedebisas. 
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cxrili 3.1. 

 
sacdeli datvirTvis avtomobilebis wonebi 

 

 

 

 

 

 

 

# 

datvirTvis tipi wona, t 

modeli Zaris nomeri 
RerZebze mosuli 

wona 
jami 

1 

 

FCF-548 

1. 5.90 

26.8 2. 12.60 

3. 8.30 

2 HWH-852 

1. 5.621 

25.55 2. 12.009 

3. 7.92 

3 HWH-853 

1. 5.962 

27.1 2. 12.737 

3. 8.401 

4 HWH-854 

1. 5.50 

25.0 2. 11.75 

3. 7.75 

5 HWH-859 

1. 5.555 

25.25 2. 11.868 

3. 7.827 

6 

 

BER-836 

1. 5.643 

25.65 2. 11.868 

3. 7.739 
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nax. 3.2. sacdeli datvirTvis II dayeneba did malSi 
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nax. 3.3. sacdeli datvirTvis I dayeneba mcire malSi 
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nax. 3.4. sacdeli datvirTvis II dayeneba mcire malSi 
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nax. 3.5. sacdeli datvirTvis I dayeneba mcire malSi II sqemis mixedviT 
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nax. 3.6. sacdeli datvirTvis II dayeneba mcire malSi II sqemis mixedviT 
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cxrili 3.2. 

CaRunvmzomebis anaTvlebi sacdeli datvirTvis ganlagebisas mcire malSi 
anaTvali 

 
datvirTva 

xelsawyos nomeri 

1 2 3 4 5 6 7 8 

0 445 356 353.5 230 240.5 321 265 261 
1 450 364.5 363 238.5 248 327 269 262 
0 445 356.5 354 230 241 321 265.5 260.5 
1 451 365 363 239 248 327 269 262 
0 445 356 354 230 241 321 265.5 260.5 

 

cxrili 3.3. 
CaRunvmzomebis anaTvlebi sacdeli datvirTvis ganlagebisas did malSi 

anaTvali 
 
datvirTva 

xelsawyos nomeri 

1 2 3 4 5 6 7 

0 219 846 282 333 225 347 270 
1 262 302 344 398 278 385 282 
0 220 247 284 334 227 349 271 
1 259 301 344 399 278 386 287 
0 220 247 285 334 227 348 271 

  

 

 

nax. 3.7. CaRunvebi mcire malSi, mm. 
 

 
nax. 3.8. CaRunvebi did malSi, mm. 
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4. malis naSenis dinamikuri gamocda 

xidis dinamikuri parametrebis dasadgenad xidis statikuri gamocdis 

Semdeg Sesrulda marjvena sanapiro malis dinamikuri gamocda. 

dinamikuri gamocda Sesrulda malis naSenis saval nawilze mZime 

satvirTo manqanis gavlisas malis naSenis rxevebis fiqsaciis saSualebiT. 

rxevebis fiqsacia ganxorcielda xelsawyos DYNST-1-is gamoyenebiT, 

romelic mierTebuli iyo noutbuqTan. dinamikuri efeqtis dasazusteblad 

saval nawilze avtomobili moZraobda sxvadasxva siCqariT, ris Sedegad 

xdeboda malis naSenis saval nawilze avtomobilis sxvadasxva intense-

vobiT zemoqmedeba. dinamikur gamocdas daeqvemdebara 22 m sigrZis winaswar 

daZabuli rkinabetonis malis naSeni, radgan am tipis malis naSenebisTvis 

dinamikuri efeqti ufro metada sagrZnobi faqtoria, vidre Cveulebrivi 

rkinabetonis da, amasTan, naklebi sigrZis malis naSenebiTvis. 

xelsawyos DYNST-1-is teqnikuri parametrebi Semdegia. 

deformaciebis gazomvis diapazoni . . . . . . . . . . . . . . ar aris SezRuduli 

deformaciebis aTvlis diskretuloba, mm . . . . . . . . . 0,04; 0,02; 0,01 

gasazomi vibraciebis sixSireTa diapazoni, hc. . . . . . .0÷40 

wamyvani Skivis cilindruli nawilis 

 diametris nominaluri mniSvneloba, mm . . . . . . . . . . . 31,44±0,01;  

gazomvebisas gamoyenebadi sakontaqto mavTulis 

 diametris nominaluri mniSvneloba, mm . . . . . . . . . . . 0,4±0,01 

gabarituli zomebi, mm: 

- amTvleli Tavaki . . . . . . . . . . . . . . . .  . . . . . . . . 87×72×96 

- eleqtronuli bloki . . . . . . . . . . . .  . . . . . . . . . 200×145×75 

masa, kg: 

- amTvleli Tavaki . . . . . . . . . . . . . . . . . . . . . . . . . 1 

- eleqtronuli bloki . . . . . . . . . . . . . . . . . . . . . . 0,5 

eqspluataciis pirobebi: 

- haeris temperatura, ºC . . . . . . . . . . . . . . . . . . . +5 ÷ +55 

- fardobiTi tenianobis zeda zRvruli 

mniSvneloba 35ºC -ze da ufro dabal 

temperaturebze tenis kondensaciis gareSe, % . . . 80±3 

- atmosferuli wneva, kpa . . . . . . . . . . . . . . . . . . . . 84,0 ÷ 106,7 

- dasaSvebi datvirTvis Zala amTvleli 

Tavakis RerZze, n, 

- RerZuli . . . . . . . . . . . . . . . . . . . . . . . . .≤5 

- radialuri . . . . . . . . . . . . . . . . . . . . . ..≤10 

xelsawyo konstruqciulad Sedgeba ori amTvleli Tavakisa da 

eleqtronuli blokisagan, romlebic dakavSirebulia erTmaneTTan 

SemaerTebeli kabelebiT da gasarTebiT. xelsawyos eleqtruli kveba 

xorcieldeba mudmivi denis wyarodan ZabviT 12 V (2A) (akumulatori an 
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qseluri adapteri). xelsawyos eleqtronuli bloki mierTebulia persona-

lur kompiuterTan, romelic axorcielebs gazomvaTa monacemebis 

damuSavebas, gasakontrolebeli parametrebis mniSvnelobebis gamoTvlas da 

asaxvas kompiuteris displeize miRebul vibrogramasTan erTad, agreTve 

monacemTa bazaSi maT damaxsovrebas. monacemTa damuSaveba xdeba Sesabamisi 

specialuri programuli uzrunvelyofiT “BRIDGE”.  

xelsawyo aRWurvilia agreTve distanciuri radiomarTvis pultiT (50 

m radiusis farglebSi).  

amTvleli Tavakebis ZiriTad nawils Seadgens BE 178A tipis kuTxur 

gadaadgilebaTa fotoeleqtruli gardamqmneli (inkrementaluri enkoderi). 

mis gamosaval lilvze damatebiT damagrebulia Rarebiani qromirebuli 

disko 31,44±0,01 mm-is toli kalibrebuli diametriT sakontaqto mavTulis 

wamosacmelad, romlis erTi bolo magrdeba gamosacdel konstruqciaze, 

konkretul SemTxvevaSi xidis malis naSenis Sua (me-7) koWis Zirze, xolo 

meore _ iWimeba xist fuZeze damagrebuli zambariT. amgvarad xorcieldeba 

gamosacdeli konstruqciis vertikaluri deformaciebis gardaqmna enkode-

ris lilvis Sesabamis kuTxur gadaadgilebebad. sistema gaTvlilia 

imgvarad, rom lilvis erTi sruli Semobruneba Seesabameba sakontaqto 

mavTulis 100 mm-is tol grZiv gadaadgilebas.  

amTvleli Tavakebi aRWurvilia agreTve specialuri samagri mowyobi-

lobebiT gasakontrolebeli obieqtis mimarT maTi korpusebis uZravad 

dasafiqsireblad.  

inkrementaluri enkoderi qmnis or gamzom signals: sin j da cos j. am 

signalebis analizis safuZvelze xorcieldeba gadaadgilebaTa sidideebisa 

da mimarTulebebis gansazRvra, romelTa cifrobrivi mniSvnelobebi 

gadaecema procesors energodamoukidebeli mexsierebiT da Semdeg perso-

nalur kompiuters. 

gamocdis Sedegad dadginda, rom xidis 21,6 m sigrZis malis naSenis 

dinamikuri koeficientia (1+)=1.22. am sididis Teoriuli mniSvneloba 

normebis mixedviT tolia (1+)=1,13.  

imave malis naSenis konstruqciis sakuTari rxevebis periodia T=0,297 

wm (sixSire =3,367 hc.), rac normebiT SezRuduli diapazonis 0,45-0,6 wm 

gareT imyofeba. konstruqciis rxevebis Caqrobis dekrementis sidide =0,223, 

rac am tipis konstruqciebisTvis damaxasiaTebeli diapazonis farglebSia. 
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5. malis naSenis daZabul-deformirebuli 

mdgomareobis analizi 

5.1. saangariSo programuli kompleqsis ЛИРА aRwera  

saangariSo kompleqsi ЛИРА warmoadgens sasrul elementTa meTodze 

dafuZnebul saangariSo programebis erTobliobas, romlis saSualebiT 

gaiangariSeba myari tanis meqanikis amocanebi. swored aseTi amocanebis 

klass ganekuTvneba xidebis konstruqciebis gaangariSebis amocanebi. 

garda obieqtis modelis zogadi gaangariSebisa statikuri datvirTvis 

yvela SesaZlo saxeobaze, temperaturul, deformaciul da dinamikur 

zemoqmedebebze,  pk ЛИРА avtomatur reJimSi gansazRvravs saangariSo dat-

virTvebisa da Zalvebis Tanwyobebs, asrulebs rkinabetonisa da foladis 

elementebis kveTebis SerCevasa da Semowmebas, adgens konstruqciul 

naxazebs. pk ЛИРА SesZleblobas iZleva gamokvleul iqnas saangariSo 

modelis saerTo mdgradoba, Semowmdes elementebis kveTebis simtkice 

rRvevis sxvadasxva Teoriebis mixedviT. 

gaangariSebebis Sedegebis vizualizacia saSualebas iZleva Semdgomi 

analizisTvis aisaxos obieqtis daZabul-deformirebuli mdgomareoba 

gadaadgilebebisa da Zabvebis izovelebis, Zalvebisa da CaRunvebis 

epiurebis, elementis rRvevis mozaikis, mTavari da eqvivalenturi Zabvebis 

saxiT da a.S. 

programis saangariSo modulSi daculia sasrul elementTa didi 

moculobis biblioTeka, romelic sasualebas iZleva Seiqmnas sakvlevi 

obieqtis adeqvaturi saangariSo modelebi praqtikulad SezRudvebis 

gareSe. amasTan dasaSvebia konstruqciuli masalebisa da elementebis 

deformaciulobis kanonis wrfivi da arawrfivi xasiaTis gaTvaliswineba, 

rac, magaliTad, SesaZlebels xdis rkinabetonis sxvadasxva saxeobebis 

gaangariSebas.  

pk ЛИРА-s Teoriul safuZvels warmoadgens sasrul elementTa meTodi, 

romelic realizebulia gadaadgilebebis formiT, kerZod, pk iyenebs 

SesaZlo gadaadgilebaTa princips. saangariSo modelis SigniT 

gadaadgilebebi warmoadgens modelis Semadgeneli sasruli elementebis 

deformaciebis Sedegs. es sasruli elementebi SeirCeva biblioTekidan, 

romelic Seicavs sxvadasxva tipis konstruqciebisTvis damaxasiaTebel 

elementebs: Reroebs, brtyeli amocanis samkuTxa da oTxkuTxa elementebs, 

filebs, garsebs, sivrculi amocanis elementebs _ tetraedrs, para-

lelepipeds, samwaxnaga prizmebs. garda amisa biblioTeka Seicavs sasruli 

sixistis kavSirebs, kvanZebs Soris drekad damyolobas, elementebs, 

romelTa maxasiaTeblebi aRiwereba sixistis ricxviTio matriciT. 

xidis koWovani malis naSenis gaangariSebisTvis gamoiyeneba wrfivi 

amocanis gadawyveta, romelSic arsebobs datvirTvebsa da gadaadgilebebs 

Soris pirdapir proporciuli damokidebuleba gadaadgilebada mcire 
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sididis gamo da asaxuli hukis kanoniT. amis gamo zalaSia superpoziciis 

principi da ZalTa moqmedebis damoukideblobis kanoni. 

winaswar daZabuli elemntebis modelirebisTvis gamoiyeneba specia-

luri sasruli elementi, romelic pirveli datvirTvisas uzrunvelyofs 

saangariSo sqemaSi sawiro zalvis warmoqmnas, Semdeg ki muSaobs rogorc 

Cveulebrivi sasruli elementi. amiT uzrunvelyofilia winaswar daZabuli 

rkinabetonis koWebis modelireba malis naSenSi. 

saangariSo sqema warmoadgens konstruqciis idealizebul models, 

romelic dayofilia sasrul elemntebad, ris Sedegad Cndeba kvanZebi. saan-

gariSo sqema orientirebulia dekartis marjvena koordinatTa sistemaSi. 

sasruli elementis fiqsaciisTvis gamoiyeneba koordinatTa adgilobrivi 

sistema (aseve mxolod marjvena dekartis sistemaze orientirebuli). 

modelSi datvirTvis statikuri zemoqmedeba mocemulia Seyursuli 

Zalebis an momentebis saxiT, romlebic moqmedeben kavZebSi an uSualod 

elementSi misi RerZebis gaswvriv. 

amocanis gadawyvetis sizuste damokidebulia sasruli elementis 

zomebze da SeirCeva gadasawyveti amocanis xasiaTidan gamomdinare. 

sasruli elementebis erToblioba qmnis sivrcul an brtyel bades, romlis 

sixSire SeiZleba cxvadasxva iyos modelis sxvadasxva zonaSi. rac ufro 

xSiria bade, miT ufro zustia gaangariSebis Sedegebi, magram garTu-

lebulia gaangariSebis procesi. amitom ufro xSirad badis sixSires zrdi-

an konstruqciis sakvanZo ubnebSi, sadac adgili aqvs Zabvebis, Zalvebisa da 

gadaadgilebebis koncentracias an maT mkveTr cvlilebs. 

gaangariSebis Sedegad miiReba Zabvebis, Zalvebisa da gadaadgilebebis 

velebi, romlebic asaxaven saangariSo konstruqciis daZabul-defor-

mirebul mdgomareobas. am monacemebis Sedareba normatul sidideebTan 

saSualebas iZleba Sefasdes konstruqciis muSaobis xasiaTi, misi resursi 

da gakeTdes daskvna konstruqciis (nagebobis) vargisianobis Sesaxeb. 

 

5.2. malis naSenis deformaciebze gaangariSebis Sedegebi 

saangariSo kompleqsis lira gamoyenebiT gaangariSebul iqna marSal 

gelovanis sax. gamzirze mdebare xidis malis naSenis deformaciebi 

(CaRunvebi) sacdeli datvirTvis zemoqmedebisas. Teoriuli gaangariSebebisa 

da eqsperimentuli monacemebis Sedarebam aCvena maTi damakmayofilebeli 

Tanxvdoma. kerZod, CaRunvebis epiuris moxazuloba orive SemTxvevaSi 

erTnairia, xolo didi malis yvelaze deformirebuli me-4 koWisaTvis 

Teoriul da eqsperimentul CaRunvebs Soris sxvaobam Seadgina 5,247 mm, 

malis naSenis gazrdili sixistiT, rac gamowveulia konstruqciaSi 

arsebuli sixistis maragebiT.  
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5.3. malis naSenis koWis Semowmeba mzidunarianobaze 

a) axali malis naSeni 22,0 m sigrZis koWebiT. 

malis naSenis winaswar daZabuli rkinabetonis koWis mzidunarianobis 

Semowmebisas miRebulia Semdegi sawyisi monacemebi: 

_ koWis sigrZe L=22,0 m; 

_ koWis saangariSo mali l=21,40 m; 

_ koWis simaRle h=120,0 sm; 

_ koWis betonis marka M400; 

_ betonis saangariSo winaRoba kumSvaze Rb=160,0 kg/sm2=1,6 kn/sm2; 

_ daZabuli armaturis saangariSo winaRoba gaWimvaze I jgufis 

zRvrul mdgomareobaze gaangariSebisas Rp=10750 kg/sm2=107,5 kn/sm2; 

_ koWis filis sisqe hʹ
f=15,0 sm; 

_ koWis filis sigane bʹ
f=242,5 sm; 

_ koWis Sveuli kedlis sigane b=16,0 sm; 

_ daZabuli armaturis ganivi kveTis farTobi (9 kona 24 mavTuliT 

diametriT 5 mm) Ap=42,39 sm2; 

_ malis SuaSi daZabuli armaturis simZimis centris daSoreba koWis 

qveda wibodan ap=13,56 sm; 

_ koWis muSa simaRle malis SuaSi ho=106,44 sm. 

moyvanili monacemebis mixedviT koWis kveTis SekumSuli betonis zonis 

simaRle Seadgens ([1], p. 3.63) 

sm.74,11
5,2426,1

39,425,107







bR

AR
x

b

pp
 

x=11,74 sm < hʹ
f=15,0 sm. 

Sesabamisad, kveTis simtkice malis SuaSi Seadgens 

 

  tm. ,11smkn

zR

45842,45810874,115,044,10674,115,2426,1

5,0



 xhbxRM ob
 

mRunavi momentis maqsimaluri saangariSo mniSvneloba yvelaze 

datvirTuli koWisaTvis malis SuaSi saproeqto monacemebis gaTvalis-

winebiT Seadgens 

tm.drmuds 52,37565,1498685,2255,05,05,0  MMM  

Sesabamisad, 

MzR=458,11 tm > M
s
0,5 =375,52 tm 

malis naSenis koWis simtkicis piroba mRunavi momentis mixedviT 

dakmayofilebulia didi maragiT. 
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b) Zveli malis naSeni 22,0 m sigrZis koWebiT 

malis naSenis Cveulebrivi rkinabetonis diafragmebiani koWis 

mzidunarianobis Semowmebisas miRebulia Semdegi sawyisi monacemebi: 

_ koWis sigrZe L=22,16 m; 

_ koWis saangariSo mali l=21,60 m; 

_ koWis simaRle h=132,0 sm; 

_ koWis betonis marka M300 (betonis klasi simtkiceze kumSvis mixed-

viT B25); 

_ betonis saangariSo winaRoba kumSvaze Rb=135,0 kg/sm2=1,35 kn/sm2; 

_ 14 cali AII klasis Ø28 mm armaturis saangariSo winaRoba gaWimvaze I 

jgufis zRvrul mdgomareobaze gaangariSebisas Rs=2550 kg/sm2=25,5 kn/sm2; 

_ koWis filis sisqe hʹ
f=16,0 sm; 

_ koWis filis sigane bʹ
f=136,0 sm; 

_ koWis Sveuli kedlis sigane b=16,0 sm; 

_ koWis muSa simaRle malis SuaSi ho=115,0 sm. 

moyvanili monacemebis mixedviT koWis kveTis SekumSuli betonis zonis 

simaRle Seadgens ([1], p. 3.63) 

sm.93,12
0,13625,1

158,6145,25







bR

AR
x

b

ss  

x=12,93 sm < hʹ
f=16,0 sm. 

Sesabamisad, kveTis simtkice malis SuaSi Seadgens 

 

  tm. ,57smkn

zR

23878,23857093,125,00,11593,120,13625,1

5,0



 xhbxRM ob
 

mRunavi momentis maqsimaluri saangariSo mniSvneloba amJamad moqmedi 

normebiT dadgenili A-11 datvirTvis Sesabamisad yvelaze datvirTuli 

koWisaTvis malis SuaSi malis naSenis saproeqto monacemebis gaTvalis-

winebiT Seadgens 

tm.drmuds 655,279563,1050916,1645,05,05,0  MMM  

Sesabamisad, 

MzR=238,57 tm < M
s
0,5 =279,655 tm, 

anu simtkicis piroba Runvaze dakmayofilebuli ar aris. 

imis gaTvaliswinebiT, rom gaangariSebis dros miRebuli sawyisi 

monacemebi axasiaTebs “idealur”, anu dauzianebel da saproeqto monace-

mebis mqone koWs, faqtobrivad ki saqme gvaqvs koWTan, romelSic ganvi-

Tarebulia destruqciuli procesebi, romelTa Sedegad betonis simtkice 

koWis rig adgilebSi daqveiTebulia, dazianebuli betonis kveTis zomebi 

mTel rig adgilebSi aRar Seesabameba saproeqto sidideebs, xolo 

armaturis koroziis Sedegad Semcirebulia misi kveTi, unda CaiTvalos, 

rom koWis faqtobrivi mzidunarianoba naklebia gaangariSebiT miRebul 

sididesTan SedarebiT da, Sesabamisad, koWis mzidunarianobis deficiti 
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ufro metia. aqedan gamomdinare, ganxiluli malis naSenis eqsploatacia 

normebiT gaTvaliswinebul saangariSo datvirTvebze miuRebelia da malis 

naSeni saWiorebs rekonstruqcias. 
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rekomendaciebi da daskvnebi 

q. TbilisSi marSal gelovanis gamzirze md. diRmuraze mdebare xidis 

gamokvleva-gamocdis masalebis analizis safuZvelze keTdeba daskvna, rom: 

1. xidis Semadgeneli ori nawili _ Zveli da SedarebiT axali _ 

gansxvavebuli teqnikuri mdgomareobiT xasiaTdeba; 

2. axali nagebobis ZiriTadi mzidi konstruqciebi damakmayofilebel 

mdgomareobaSia; 

3. reabilitacias saWiroebs xidis savali nawili saizolacio fenis 

CaTvliT, trotuarebi da moajirebi, aRsadgenia axali xidis betonis 

parapeti (Tbilisis mxares); 

4. reabilitacias saWiroebs xidis moajirebi da Tvalamridebi; 

5. reabilitacias saWiroebs misasvleli miwayrilebi Tavisi konusebiT 

da gadasasvleli filebiT; 

6. mosawyobia sakarade kedlebis frTebi saTanadod damuSavebuli 

proeqtis mixedviT; 

7. gasawmendia xidqveSa sivrce da xiduri gadasasvlelis qveda da zeda 

biefebi; 

8. marcxena napirze qveda biefSi gamorecxvis sawinaaRmdego 

gaZlierebas saWiroebs sayrdeni kedlis saZirkvevli;  

9. Zveli xidis malis naSenebis resursi amowurvis zRvarzea da xidi 

saWiroebs rekonstruqcias, rac unda Sesruldes specialurad 

damuSavebuli proeqtis mixedviT; 

10. xidis Zveli nawilis masalisa da konstruqciebis mdgomareobisa da 

imis gaTvaliswinebiT, rom xidis am nawilSi malis naSenebi 

daproeqtebulia 1953 wlis normebiT, romelTa mixedviT moZravi Sveuli 

datvirTvis saxiT miRebuli iyo datvirTva H-13, xidis rekonstruqciamde 

dauSvebelia xidze mZimewoniani satransporto saSualebebis moZraoba. 

 

sabolood keTdeba daskvna, rom xidis SedarebiT axal nawilze 

sareabilitacio samuSaoebis Sesrulebis Semdeg SesaZlebelia misi 

eqsploatacia SezRudvebis gareSe moqmedi teqnikuri pirobebis Sesabamisad. 

Zveli nawilis Semdgomi normaluri eqsploatacia ar aris garanti-

rebuli da xidi saWiroebs rekonstruqcias specialurad Sedgenili 

proeqtis safuZvelze. 
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danarTi 1 

 

 
d 1.1. xiduri gadasasvlelis situaciuri gegma 
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d 1.2. xidis saerTo xedi 
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d 1.3. ganivi Wrili 1 - 1 
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d 1.4. ganivi Wrili 2 - 2 
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danarTi 2 

 

d 2.1. xidis savali nawili 
 

d 2.2. xidis saerTo xedi marcxena napiridan 



40 
 

 

d 2.3. arastandartulad Secvlili moajiris seqcia 

 

d 2.4. nakluli moajiris parapeti qvemomxris malis naSenze 
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d 2.5. korodirebuli da cudad SeRebili moajiris nawili 
 

 
d 2.6. xedi malis nasenze qvemodan 
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d 2.7. korodirebuli muSa armaturis Reroebi 

 
d 2.8. dazianebuli sanapiro burjis Tavi 
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d 2.9. dazianebuli da korodirebuli malis naSeni da diafragma 

 

 
 

d 2.10. dazianebuli da korodirebuli malis naSeni da diafragmebi 
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d 2.11. dazianebuli da korodirebuli malis naSeni da diafragmebi  

 
 

 

 
d 2.12. dazianebuli da korodirebuli malis naSenis koWis wibo 
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d 2.13. “Zveli” da “axali” malis naSenebi 

 
 

 
d 2.20. dazianebuli malis naSenis konstruqcia 
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d 2.21. gamotutva “axali” malis naSenis gamonoliTebis nakerSi 

 
 
 

 
d 2.22. dazianebuli da korodirebuli diafragma 
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d 2.23. dazianebebi zemomxris malis naSenis ganapira kowSi 

 
 
 
 

 
d 2.24. dazianebuli da korodirebuli koWis wibo 
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d 2.25. dazianebuli da korodirebuli koWebis diafragma da wibo 

 
 

d 2.26. dazianebuli koWis wibo korodirebuli muSa armaturiT 
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d 2.27. moajiri dazianebuli samagriT 

 
 

d 2.28. Sualedi burji Sveuli bzariT burjis tanSi 
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d 2.29. misasvleli miwayrilis konusi 
 
 

d 2.30. xidqveSa sivrce 
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d 2.31. napirdamcav kedelze miSvebuli mdinaris nakadis Wavli 
kalapotis qveda biefSi 

 

d 2.32. xidis kalapotis zeda biefi 
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danarTi 3 

 

d 3.1. sacdeli datvirTva mcire malSi 
 

 
d 3.2. sacdeli datvirTva did malSi 
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danarTi 4 

d 4.1. CanaRunmzomebi mcire malSi 
 

 
d 4.2. CanaRunmzomebi did malSi 
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d 4.3. dinamikuri gamocdis aparaturis kompleqsi malSi 
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danarTi 5 

 

 

 


