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reziume 

 

saavtomobilo transportis Tanamedrove mdgomareoba 

xasiaTdeba avtosatransporto saSualebebis swrafi ganviTarebiT, 

gadazidvis moculobis ganuxreli zrdiT, sul ufro mZime 

avtomobilebisa da avtomatareblebis moZraobiT qveynis SigniTa 

da saerTaSoriso saavtomobilo gzebze. aseTi mdgomareoba 

damaxasiaTebelia rogorc saqarTvelosTvis, ise danarCeni 

msofliosaTvis. 

saqarTvelos mier damoukideblobis mopovebis Semdeg 

qveyana gadaiqca evropa-aziis damakavSirebeli satransporto 

derefnis mniSvnelovan rgolad. SeiZina ra satranzito funqcia. 

am garemoebam kidev ufro gaamZafra zogadad msoflio 

saavtomobilo transportis ganviTarebisaTvis damaxasiaTebeli 

problemebi. 

amasTan erTad, saqarTvelos xidebis parkis mdgomareobis 

gaTvaliswinebiT, aRsaniSnavia is garemoeba, rom saqarTvelos 

saavtomobilo gzebze ganlagebuli da amJamad eqspluataciaSi 

myofi xidebi da sxva xiduri nagebobebi daproeqtebuli an 

rekonstruirebulia yofili sabWoTa kavSiris normebis СН 200-62 

da СНиП 2.05.03-84 mixedviT da gaTvlilia am normebiT 

gaTvaliswinebul satransporto datvirTvaze, maSin rodesac, 

rogorc msoflio praqtika mowmobs, TiTqmis yovel 20-25 

weliwadSi xdeba normebis gadaxedva satransporto saSualebebis 

tvirTamweobis gazrdis kuTxiT. 

imis gaTvaliswinebiT, rom xidebi warmoadgens 

ZviradRirebul nagebobebs, mniSvnelovania maTi saeqspluatacio 

vadis SeZlebisdagvarad gaxangrZliveba. sadReisod es vada 

rkinabetonis xidebisaTvis, romlebic saatomobilo gzebze 

xidebis udides nawils Seadgens, faqtobrivad Semoifargleba 30-

40 wliT, anu sadReisod saqarTvelos gzebze eqspluataciaSi 

myofi xidebis 90%-ze meti Tavisi eqspluataciis faqtobrivi 

vadis amowurvis donezea misuli, rasac adasturebs 

saqarTveloSi bolo aTwleulis ganmavlobaSi Catarebuli 

xidebis gamokvleva-gamocdis Sedegebi. 

xidebis xanmedegobis sakiTxisaTvis erT-erTi gadamwyveti 

faqtoria nagebobebis mzidi konstruqciebis daproeqteba realur 

datvirTvaze, maT Soris droebiT moZrav datvirTvaze, romlebic 

moZraoben Sesabamis satransporto magistralebze, amasTan, 

gaTvaliswinebuli unda iyos am datvirTvis perspeqtiuli zrda.  

yovelive aRniSnulidan gamomdinareobs saqarTveloSi 

amJamad gavrcelebuli samSeneblo normebis mixedviT 

gansazRvruli droebiTi moZravi datvirTvis gadaxedvis 
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saWiroeba da Sesabamisi parametrebis marTebuli gansazRvris 

aucilebloba saavtomobilo transportis ganviTarebis 

perspeqtivebis gaTvaliswinebiT. 

naSromSi ganxilulia sakiTxebi, romlebic saSualebas 

gvaZlevs SevafasoT miRebuli gadawyvetilebebis saimedoobis 

done, maTi realizaciis albaToba, gavakeToT gaangariSebuli 

prognozi xiduri rkinabetonis konstruqciebis muSaobis 

xangrZlivobaze maTi fizikuri mdgomareobis gaTvaliswinebiT. 

sadisertacio naSromSi: 

- dasabuTebulia xiduri nagebobebis normebis 

srulyofis strategia sazRvargareTis qveynebis gamocdilebis 

gaTvaliswinebiT; 

- Sesrulebulia rkinabetonis xiduri konstruqciebis 

damaxasiaTebeli defeqtebisa da dazianebebis analizi, rac 

SeiZleba gamoviyeniT, rogorc konkretuli xidebis naturuli 

kvlevisa da Semdgomi eqspluataciis procesSi am dazianebebis 

identifikaciisa da SefasebisaTvis, ise xiduri nagebobebis 

normirebisa da proeqtirebisaTvis. 

Catarebuli kvlevis meTodologia dafuZnebulia 

maTematikuri modelirebisa da naturuli dakvirvebebis 

monacemTa racionalur SeTavsebaze. 
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SUMMARY 
 

The current state of motor transport is characterized by rapid development of 

vehicles, consistent growth of cargo transportation volume, traffic of more heavy 

trucks and trailers in domestic and international motor transport roads. Such state is 

typical for Georgia as well as for the rest of world. 

After attainment of independence building Georgia, the country has turned into 

the basic link in connecting Europe - Asia transport corridor due achieving the transit 

function. This circumstance was further exacerbated the generally characterizing for 

worldwide motor transport development problems. 
At the same time by taking into account  the state of bridges in Georgia, would 

be mentioned the circumstance that located on the Georgia motor roads and currently 

being in operation bridges and other structures are designed or reconstructed in 

accordance with former Soviet Union norms SN 200-62 and SNiP 2.05.03-84 and are 

calculated on stipulated by these norms transport loading, whereas as is testified by 

the worldwide practice, almost every 20-25 years would be revised the rules to satisfy 

the increasing capacities of transportation vehicles facilities. 
Due the taking into account that bridges represents the expensive structures, it 

is important to prolong the period of their operation. At present, this term for 

reinforced concrete bridges, that makes up the most part of bridge on motor roads, in 

fact, is limited as 30-40 years, i.e., more than 90% of currently being in operation on 

Georgia motor roads bridges achieved the edge of operation term’s termination that is 

confirmed building results of carried out in Georgia in the last decades bridges 

investigations and tests. 
For durability of bridges as one of the crucial factor represents the designing of 

loading bearing structure of bridge on actual load, including the temporary moving 

load that are moving on accordingly motor roads, however, should be taken into 

account  the long-term growth of this loading. 

Preceding from the all above mentioned follows the necessity of revising 

determining accordingly of recently acting in Georgia construction standards the 

temporary moving load and the necessity of selection of the relevant parameters with 

taking into account the proper development of road transport perspectives. 
In the work are considered the issues that gives the possibility to evaluate the 

level of reliability of decisions making, the probability of their realization, made the 

calculated forecasting of reinforced concrete bridge structures service life by taking 

into account their physical condition. 
In the dissertation work: 
- Is grounded the strategy of bridge structures standards  perfection 

with taking into account the experience of foreign countries; 
- Is carried out the analysis of reinforced concrete bridge structures 

characterized defects and damages that would be applied in specific bridges full-

scale investigation and its further operation for evaluation and identification of these 

damages as well as in the process of bridge structures standardization and design. 
The methodology of carried out research is based on rational matching of 

mathematical modeling and full-scale observations data. 
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Sesavali 

 

satransporto komunikaciebi, xiduri nagebobebis CaTvliT, 

gansazRvravs saxelmwifos ekonomikis mdgomareobas da mis 

Semdgom ganviTarebas. 

saavtomobilo gadazidvebs, gansakuTrebiT mokle manZilze, 

saxelmwifosaTvis mniSvnelovani Semosavlebi moaqvs, amitom 

ukanasknel periodSi msoflio praqtikaSi didi yuradReba eTmoba 

avtogzebis mSeneblobasa da qalaqebSi satransporto 

komunikaciebis ganviTarebas. avtosagzao mSeneblobaSi 

mniSvnelovani adgili ekuTvnis xidebsa da satransporto 

gadakveTebs, romlebic yvelaze ZviradRirebuli negebobebia da 

Txouloben proeqtirebisa da mSeneblobis garkveul teqnikur 

donesa da samSeneblo-samontaJo samuSaoebis xangrZliv vadas. 

samecniero-teqnikuri ganviTarebis Tanamedrove etapze 

gaCnda SesaZlebloba, davaproeqtoT didi da unikaluri xidebi, 

romlebic maRali xarisxiT akmayofileben transportis 

sxvadasxva saxeobaTa moZraobis usafrTxoebis pirobebs, 

mgzavrobis komfortulobas, agreTve gazrdil arqiteqturul da 

saeqspluatacio moTxovnebs. 

praqtikulad msoflios yvela kontinentze proeqtdeba an 

Sendeba xiduri gadasasvlelebi umsxviles sawylosno 

dabrkolebebze, viadukebi, saqalaqo xidebi da mniSvnelovani 

sigrZis estakadebi. 

gamoyenebuli konstruqciuli gadawyvetilebebi sakmaod 

mravalferovania, xolo uSualod xiduri gadasasvlelebis 

sigrZe da gadamfaravi sanaosno malebis sidide mkveTrad 

gaizarda vanturi (saerTo raodenobis daaxloebiT 40%) da 

kiduli sistemis upiratesad gamoyenebis gamo. 

xidebisa da qalaqebSi satranporto gadakveTebis 

proeqtireba da mSenebloba mTeli rigi TaviseburebebiT 

xasiaTdeba, romelic moiTxovs istoriulad Camoyalibebuli 

arsebuli arqiteqturul-dagegmarebiTi pirobebis, samrewvelo da 
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masobrivi sacxovrebeli ganaSenianebis zonebSi nagebobaTa 

ganlagebis, garemos maqsimaluri dacvisa da mSeneblobis mTeli 

periodis ganmavlobaSi fexiT mosiaruleTa da transportis 

moZraobis SenarCunebiT Cqarosnuli mSeneblobis aspeqtebis 

yvelaze srulad gaTvaliswinebas. 

gazrdil arqiteqturul moTxovnebs mivyavarT sufTa 

samSeneblo amocanebTan dakavSirebul mTeli rigi tradiciuli 

gadawyvetilebebis uaryofamde. magaliTad, gvixdeba uari vTqvaT 

qarxnebSi tipiuri koWebis masobriv damzadebaze, gavarTuloT 

gzagamtarebisa da estakadebis statikuri sqemebi, mniSvnelovnad 

SevamciroT samSeneblo procesebis ekologiaze gavlena. 

xidebis eqspluataciis periodSi warmoiqmneba betonze 

garemos araxelsayrel zemoqmedebasTan dakavSirebuli bevri 

problema. marilebi konstruqciis zedapirze, naxSirbadis 

oqsidebi, Jangbadi da tenianoba, qloridebi da temperaturis 

cvalebadoba, aseTia arasruli CamonaTvali im faqtorebisa, 

romlebsac mivyavarT rkinabetonis konstruqciis daSlamde da 

bzarebis warmoqmnamde, rac iwvevs Cveulebrivi da gansakuTrebiT 

winaswar daZabuli armaturis korozias. 

saeqspluatacio saimedoobis amaRlebisaTvis saqarTvelos 

xidebisa da satransporto nagebobebis mniSvnelovan raodenobas 

esaWiroeba kapitaluri remonti an rekonstruqcia. 

saremonto xiduri nagebobebis maRali procenti 

dakavSirebulia rogorc mecnierulad arasakmarisad 

dasabuTebul saproeqto gadawyvetilebebTan, ise eqspluataciis 

naklovanebebTanac. 

nagebobaTa teqnikuri daTvaliereba, romelTa safuZvelzec 

xdeba remontis an rekonstruqciis Casatarebeli sawyisi 

dokumentaciis Sedgena, sistematurad ar tardeba, ar arsebobs 

xarisxobrivi diagnostika. 

sabazro ekonomikaze gadasvlasTan erTad principulad 

icvleba mSeneblobis fuZemdebluri faqtorebis Sefasebisadmi 

midgoma, romlis mTavar moTxovnas warmoadgens SedarebiT 

dabali Rirebulebis konstruqciis muSaobis mTeli periodis (50-
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100 weli) ganmavlobaSi saimedo eqspluataciisa da swrafi 

gamosyidvis uzrunvelyofa. 

mSeneblobisa da eqspluataciis mTeli periodis 

ganmavlobaSi nageboba minimalurad unda zemoqmedebdes garemoze. 

xidmSeneblobaSi mowinave gamocdilebisa da samecniero-

teqnikuri miRwevebis Semdgom danergvaSi aranakleb rols 

TamaSobs normatiuli dokumentebi mSeneblobisa da 

proeqtirebisaTvis. 

dReisaTvis msoflio praqtikaSi ar arsebobs xiduri 

nagebobebis proeqtirebisaTvis normatiuli dokumentebis erTiani 

sistema. mzidunarianobisa da saeqspluatacio saimedoobis 

kompleqsuri Sefasebisadmi sxvadasxva midgoma uaryofiTad 

moqmedebs sxvadasxva qveynebs Soris daubrkolebel 

satransporto kavSirze. amitom evropaSi mimdinareobs samuSaoebi 

datvirTvisa da zemoqmedebis, fundamentebisa da geoteqnikis, 

rkinabetonis, foladrkinabetonisa da foladis, aluminisa da 

sxva konstruqciebis proeqtirebisaTvis (seismuri zemoqmedebis 

gaTvaliswinebiT) normatiuli dokumentebis damuSavebisadmi 

erTiani midgomis Camosayalibeblad (evrokodebi). 

evrokodebis ZiriTad moTxovnebs warmoadgens sxvadasxva 

qveynebis TaviseburebaTa gaTvaliswinebiT individualuri 

midgomis SemTxvevaSi ZiriTadi principebis aucilebeli dacva. 

 

aqtualuroba 

saavtomobilo transportis Tanamedrove mdgomareoba 

xasiaTdeba avtosatransporto saSualebebis swrafi ganviTarebiT, 

gadazidvis moculobis gazrdiT, maT Soris saerTaSoriso 

gadazidvisac, didi tvirTamweobis avtomobilebisa da 

avtomatareblebis sul ufro metad gamoyenebiT. es gamowveulia, 

pirvel rigSi, bazrisa da saerTaSoriso ekonomikuri integraciis 

ganviTarebiT. 

amave dros saqarTvelos saavtomobilo gzebze xiduri 

nagebobebis didi raodenoba aradamakmayofilebel 

mdgomareobaSia, aqvT arasakmarisi tvirTamweoba da aferxeben 

satransporto nakadebs. am xidebis nawili gasul wlebSi 
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agebuli iyo ufro dabal satransporto datvirTvaze, xolo 

zogierTma xidma ganicada seriozuli fizikuri cveTa. bevri 

rkinabetonis xidis muSaobis vada nacvlad mosalodneli 80-100 

wlisa, 30-40 wels Seadgens. es, Tavis mxriv, moiTxovs 

eqspluataciaSi myofi xidebis mdgomareobis seriozul, 

dasabuTebul Sefasebas maTi remontisa da SenaxvisaTvis 

racionaluri gadawyvetilebis misaRebad. 

aranakleb mniSvnelovania, uzrunvelvyoT axali xidebis 

xanmedegoba. xidebze avtomobilebis normatiuli datvirTva, 

romelic dafuZnebuli iyo 60-70-ian wlebSi saavtomobilo 

moZraobis analizsa da ganviTarebis prognozze, dReisaTvis 

praqtikulad realizebulia. aqedan gamomdinareobs datvirTvis 

normebis gadaxedvis aucilebloba momavali perspeqtivebis 

gaTvaliswinebiT. 

amrigad, axali xidebis normirebisa da eqspluataciaSi 

myofi xidebis mdgomareobis Rrma analizis amocanebi sul ufro 

metad aqtualuri xdeba. 

dagrovili praqtikuli gamocdileba, gazomvis Tanamedrove 

saSualebaTa ganviTareba, kompiuterizaciis maRali done, 

gvaZlevs saSualebas, miRebuli Sedegebi gamoviyenoT sistemuri 

midgomis principebis srulyofisaTvis. 

 

samuSaos mizania: 

rkinabetonis xiduri nagebobebis proeqtirebis normebisadmi 

eqspluataciis periodSi maTi mdgomareobis raodenobrivi 

Sefasebisadmi da naturuli gamokvlevebisadmi sistemuri midgoma. 

samuSaos mecnieruli siaxle: 

 damuSavebulia rkinabetonis xiduri konstruqciebis 

saimedoobis erT-erTi aspeqti, dakavSirebuli 

proeqtirebis normebTan; 

 betonsa da armaturaSi degradaciuli modelebis 

safuZvelze damuSavebulia rkinabetonis xiduri 

konstruqciebis narCeni resursis albaTuri Sefaseba, 

romelic iTvaliswinebs konstruqciaze garemos 

sxvadasxvba faqtorebis kompleqsur zemoqmedebas; 
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 sistemuri midgomis safuZvelze srulyofilia xidebis 

naturuli gamokvlevis meTodologia; 

 Sesrulebulia rkinabetonis xiduri konstruqciebis 

damaxasiaTebeli defeqtebisa da dazianebebis analizi, 

romlis Sedegebic SeiZleba gamoviyenoT rogorc 

konkretuli xidebis Semdgomi eqspluataciisa da 

naturuli kvlevis procesSi, am dazianebaTa Sefasebisa 

da identifikaciisaTvis, ise xiduri nagebobebis 

normirebisa da proeqtirebisaTvis. 

samuSaos praqtikuli gamoyeneba: 

 inJiners saSualeba eZleva Seafasos miRebuli 

gadawyvetilebis saimedooba; 

 dargobrivi determinirebuli normebis Semdgenlebs 

awvdis aucilebel albaTur-statistikur informacias, 

rac saSualebas gvaZlevs, ufro realisturad SevafasoT 

konstruqciisa da misi Semadgeneli nawilebis Zalovani 

zemoqmedebebi da simtkicis SesaZleblobebi. 

 

naSromis struqtura da moculoba: 

sadisertacio naSromi Sedgeba: Sesavlis, ori Tavis, 

daskvnis, gamoyenebuli literaturis nusxisa da danarTisagan. 

moicavs: teqstis 104 gverds, maT Soris 17 naxazs da 5 cxrils. 

 

naSromis aprobacia 

disertaciis masalebi moxsenebuli iqna:  

 saqarTvelos saavtomobilo-sagzao institutis 

saerTaSoriso samecnieri konferenciaze, q. Tbilisi, 2009 

weli; 

 saqarTvelos teqnikuri universitetis satransporto da 

manqanaTmSeneblobis fakultetis sadisertacio sabWos 

or seminarze. 
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literaturis mimoxilva 

 

1.1. samamulo da sazRvargareTis xidmSeneblobis 

Tanamedrove mdgomareoba 

 

satransporto komunikaciebi da maT Soris xiduri 

nagebobebi gansazRvraven qveynis ekonomikur mdgomareobas da mis 

Semdgom ganviTarebas. 

saqarTvelos satransporto qseli CamorCeba 

sazRvargareTis dones. amave dros gadazidvis moculoba, 

gansakuTrebiT saavtomobilo transportiT umniSnvelod mcirea 

analogiuri teritoriis mqone sazRvargareTis ganviTarebul 

qveynebTan SedarebiT. 

saavtomobilo transportiT gadazidvas qveynisTvis moaqvs 

mniSnvelovani Semosavali, amitom bolo wlebSi msoflioSi didi 

yuradReba eqceva saavtomobilo gzebis mSeneblobas, sadac 

xidebs mniSvnelovani adgili ukavia. 

xidmSeneblobis did mniSvnelobaze mowmobs saqarTveloSi 

gamavali E-60 avtomagistralze (E-70 avtomagistralTan erTad) 

Sesrulebuli samSeneblo-samontaJo samuSaoebi: 

 

nax.1. E-60 da E-70 avtomagistralebis sqema 
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nataxtari-aRaianis 16 km-iani monakveTi. saxelmwifo 

biujetis dafinansebiT, Cqarosnuli gzatkecilis pirveli 

monakveTis mSenebloba 2006 wlis gazafxulze daiwyo, masze 

aSenda: 

 200 metriani xidi mdinare qsanze; 

 5 gzagamtari. 

aRaiani-igoeTis 12 km-iani monakveTis mSenebloba msoflio 

bankis dafinansebiT daiwyo 2007 wels masze aSenda satransporto 

kvanZebi, mowisqveSa gadasasvlelebi. 

igoeTi-sveneTis 25 km-iani monakveTi. am monakveTze sofel 

igoeTSi aSenda ori paraleluri xidi-viaduki. xidebis 

parametrebi: 

 malebis raodenoba – 7; 

 TiToeuli xidis saerTo sigrZe – 195 metri; 

 xidis savali gzis nawilis gabariti – 11.5 metri.  

aseve aSenda ori paraleluri xidi mdinare lexuraze. 

parametrebi: 

 malebis raodenoba – 4; 

 TiToeuli xidis saerTo sigrZe – 115 metri; 

 xidis savali gzis nawilis gabariti – 11.5 metri.  

sveneTi-ruisi 15 km-ian monakveTze aSenda ori paraleluri 

estakada sigrZiT 877m. 

E-60 magistralis ruisi-rikoTis 48 km-ian monakveTze, 

rikoTi-zestafonis 50 km-ian moankveTze da samtredia-grigoleTis 

55 km-ian monakveTze gaTvaliswinebulia mravali xidis, milebis 

da sxva sagzao-sainJinro nagebobis ageba. 

gaTvaliswinebulia agreTve aWaris SemovliTi gzis (E-70), 

Tbilisi-rusTavis saavtomobilo gzis 17 km-iani monakveTis da 

rusTavi-wiTeli xidis 35 km-iani monakveTis gzebis mSenebloba 

mravali saxis sainJinro nagebobis agebiT. 

q. TbilisSi usafrTxo moZraobis da gzaSi yofnis drois 

Semcirebis mizniT gaizarda xidebisa da satransporto 

gadakveTebis mSeneblobis moTxovnileba. 
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saavtomobilo gzebze da qalaqSi xidebis mSeneblobasTan 

erTad gaTvaliswinebulia rkinigzis xidebis aSeneba: 

 qalaq Tbilisis SemovliT gzaze; 

 Tbilisi-baTumis magistralur gzaze; 

msoflio praqtikaSi SeimCneva rkinabetonis xidebis 

mSenebloba liTonis xidebTan SedarebiT. igive tendencia 

damaxasiaTebelia saqarTvelosTvis. 

samecniero-teqnikuri ganviTarebis Tanamedrove etapze 

SesaZlebeli gaxda didmaliani universaluri xidebis 

proeqtireba, romlebic sakmarisad akmayofileben sxvadasxva 

saxis transportis usafrTxo moZraobis, komfortulobis, 

arqiteqturul da saeqspluatacio moTxovnebs. 

praqtikulad msoflios yvela kontinentze proeqtirdeba an 

Sendeba xiduri gadasasvlelebi wylis winaRobis gadasalaxad, 

rogoricaa: wyalsacavebi, zRvis yureebi an sruteebi, viadukebi, 

saqalaqo xidebi da estakadebi. 

amJamad mimdinareobs samecniero-teqnikuri, sacdel-

eqperimentuli da saproeqto samuSaoebi Semdegi saxide 

gadasasvlelebis asagebad: 

 gibraltaris srute (espaneTi-maroko); 

 mesinis srute (italia-kunZuli sicilia); 

 beringis srute (aliaska-ruseTi); 

 laperuzas da tatarskis srute (ruseTi-iaponia). 

xidmSeneblobaSi maRali samecniero-teqnikuri miRwevebis 

saqmeebSi didi roli ekuTvnis xidebis proeqtirebis da 

mSeneblobis normatiul dokumentacias. 

amJamad msoflio praqtikaSi ar arsebobs xidebis 

proeqtirebis normatiuli dokumentaciis erTiani sistema. 

saeqspluatacio saimedoobis kompleqsuri Sefasebisadmi 

sxvadasxva midgoma uaryofiTad moqmedebs qveynebs Soris 

Seuferxebeli satransporto kavSiris damyarebaze, amitom 

evropaSi mimdinareobs muSaoba normatiuli dokumentebisadmi 

erTiani midgomis SeqmnisaTvis. ZiriTadad Semdegi mimarTulebiT: 
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datvirTva da zemoqmedeba, saZirkvlebi da geoteqnika, 

rkinabetonis, liTonis da sxva konstruqciebis daproeqteba 

seismuri zemoqmedebis gaTvaliswinebiT (evrokodebi). 

evrokodebis moTxovnaa misi ZiriTadi principebis 

aucilebeli dacva, calkeul SemTxvevaSi ki misi ganmartebisadmi 

midgoma qveynebis Taviseburebebis gaTvaliswinebiT. 

 

 

1.2. rkinabetonis xidebis daproeqtebis 

normatiuli bazis analizi 

 

1.2.1. ZiriTadi debulebebi 

 

dReisaTvis moqmedi proeqtirebis sistema, rogorc wesi, 

Seicavs teqnikur-ekonomikuri dasabuTebis, proeqtisa (muSa 

proeqti) da muSa dokumentaciis damuSavebas. proeqtirebis 

miTiTebuli stadiebi sruldeba erTi (saTavo) saproeqto 

organizaciis mier. ZiriTadi konstruqciebis damuSavebasTan 

erTad proeqtdeba rTuli damxmare mowyobilobebi, ganisazRvreba 

samuSaoTa warmoebis xerxebi da wydeba mSeneblobis 

organizaciis sakiTxebi. am sistemis upiratesobad unda miviCnioT 

SemoTavazebuli konstruqciuli gadawyvetilebebis, maTi 

damzadebis teqnologiebsa da montaJTan srulyofili kavSiri 

saproeqto samuSaoebis Sesrulebis yvela stadiaze [22, 23]. 

sazRvargareT eqpsluataciisaTvis saWiro ZiriTadi 

konstruqciebis sakmaod dawvrilebiT damuSavebuli satendero 

dokumentaciis safuZvelze Catarebuli vaWrobis Semdeg, 

tenderSi gamarjvebuli firma TviTon asrulebs samSeneblo-

samontaJo samuSaoebis Casatareblad saWiro muSa dokumentaciis 

damuSavebas. amasTan,, damxmare konstruqciebis damzadebisa da 

montaJis teqnologiis SerCevaSi miRebuli garkveuli 

ekonomikuri upiratesobis gamo samSeneblo organizacias, 

rogorc wesi, ar aqvs SesaZlebloba, gavlena moaxdinos ZiriTad 
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konstruqciebze an Seitanos maTSi ramdenadme mniSvnelovani 

cvlilebebi. damoukidebeli eqspertizis mier mSeneblobaze 

Catarebuli kontroli mimarTulia ZiriTadi konstruqciebis 

normaluri eqspluataciisaTvis saWiro pirobebis dacvisaken da 

praqtikulad gavlenas ar axdens konstruqciis damzadebisa da 

montaJis xerxebze, Tu isini SemdgomSi ar aisaxeba 

eqspluataciaze. 

xiduri gadasasvlelebis, xidebis, gzagamtarebis, 

estakadebisa da sxva satransporto nagebobebis saproeqto 

dokumentaciis damuSaveba xdeba СНиП 2.05.03-84-is mixedviT 

(`xidebi da masalebi~, damatebebi Setanilia 1991 wels). normebi 

vrceldeba axali da mudmivi xiduri nagebobebis rekonstruqciis 

daproeqtebaze (avtosagzao, saqalaqo, sarkinigzo da fexiT 

mosiaruleebisaTvis). mSeneblobaze dokumentaciis 

damuSavebisaTvis safuZvlad aRebulia СНиП 3.06.04-91 [29]. 

aucilebelia aRvniSnoT normatiuli dokumentebis 

formirebisadmi sruliad gansxvavebulia midgoma, rasac adgili 

aqvs msoflio praqtikaSi. magaliTad, aSS-sa da CineTSi normebi 

cal-calkea damuSavebuli avtosagzao (saqalaqo) da sarkinigzo 

xidebisaTvis. aSS-is normebSi (AASHTO me-14 gamocema) 

rekonstruqciis, proeqtirebisa da mSeneblobis moTxovnebi 

SeTavsebulia. didi britaneTis normebi (BS-5400), romelic 

Seicavs aT damoukidebel ganyofilebas, vrceldeba sxvadasxva 

daniSnulebis transportis xiduri nagebobebis proeqtirebaze. 

zogierT qveyanaSi ar arsebobs xidebis daproeqtebis 

specialuri normebi, amitom proeqtebis damuSavebisas gamoiyeneba 

saerTo samSeneblo normebi, romlebSic mocemulia damatebiTi, 

specialuri moTxovnebi xiduri konstruqciebisaTvis. 

calkeul qveynebSi xiduri nagebobebis proeqtireba xdeba 

sxva iseTi qveynis (qveynebis) normebiT, romlebic asruleben 

samSeneblo-samontaJo samuSaoebs da arian konstruqciebis 

damamzadebelni an momwodeblebi. 
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Tu xidis mSenebloba xdeba sxvadasxva qveynis firmebisa da 

organizaciebis mier, maSin miRebulia proeqtirebis specialuri 

kriteriumebis damuSaveba, romlebic iTvaliswinebs am qveynebis 

normebs. 

xidebis rekonstruqciis an kapitaluri remontis saproeqto 

samuSaoebis Sesrulebisas, SeiZleba gaviTvaliswinoT dReisaTvis 

arsebuli normebis Sexameba nagebobis mSeneblobis periodSi 

miRebul normebTan. 

sazRvargareT moqmedi normebis calkeuli saangariSo da 

konstruqciuli debulebebisa da meTodikebis gaTvaliswineba 

saSualebas gvaZlevs avamaRloT konstruqciuli teqnologiuri 

proeqtirebis normatiuli baziT uzrunvelyofis done. 

sazRvargareTuli standartebisa da normebis Seswavla 

mimarTulia agreTve samamulo normatiuli dokumentebis 

Semdgomi srulyofisaken, rac mniSvnelovnad gansazRvravs 

xidmSeneblobis samecniero-teqnikur progress. 

sxvadasxva qveynebis normatiuli dokumentebis 

Semadgenloba daaxloebiT erTnairia. masSi Sedis: 

 ZiriTadi debulebebi, romlebic Seicavs nagebobis 

ganlagebis, gegmisa da trasis profilis moTxovnebs, 

gabaritebis, gaangariSebisa da konstruqciebisTvis 

zogad moTxovnebs; 

 datvirTva da zemoqmedeba; 

 betonisa da Cveulebrivi winaswar daZabuli 

rkinabetonis konstruqciebi; 

 foladis konstruqciebi; 

 kompoziciuri (foladrkinabetonis) konstruqciebi; 

 fuZeebi da fundamentebi. 

zogierT qveyanaSi normatiul dokumentebSi gvxvdeba 

agreTve specialuri nawilebi qvis xidebis, aluminis 

konstruqciebisa da sxvaTa proeqtirebisaTvis. sxvadasxva 

qveyanaSi maTi geografiuli mdebarobis gaTvaliswinebiT xiduri 

nagebobebis seismur zemoqmedebaze gaangariSebisa da 
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konstruirebis moTxovnebi xSirad keTdeba sayovelTaod 

miRebuli normatiuli dokumentis safuZvelze, sadac mocemulia 

specialuri teqnikuri pirobebi konkretuli teritoriisaTvis. 

zogierT normatiul dokumentSi gamoyofilia uSualod 

konstruqciul elementebs mikuTvnebuli nawilebi. 

gaangariSebisa da konstruirebis moTxovnebis sagrZnobi 

gansxvavebani moiTxovs maTi calkeuli nawilebis ufro 

dawvrilebiT Sedarebas. maTgan yvelaze mniSvnelovania 

saangariSo datvirTva, rkinabetonisa da foladis konstruqciebi 

da maTi daSveba damzadebisa da montaJis dros, agreTve fuZeebi 

da fundamentebi. 

saqarTvelos saavtomobilo gzebze arsebobs xiduri 

nagebobebis bevri saxeoba, romlebic daproeqtebulia da 

aSenebulia sxvadasxva dros, sxvadasxva saproeqto datvirTviT, 

marTlac ukanaskneli 50 wlis ganmavlobaSi saavtomobilo 

gzebze moZraobis datvirTvis normebi 6-jer Seicvala [16]: 

 1931 wels yvelaze didi saavtomobilo datvirTva iyo 

H10, xolo satraqtoro – T-20; 

 1938 wels H13 da T-60; 

 1943 wels H10 da T-60; 

 1948 wels H13 da НГ-60; 

 1953 wels H18 da НК-80; 

 1962 wels H30 da НГ-80; 

 1984 wels A11 da НГ-80. 

normatiuli datvirTvis aseTi mravalferovnebis garda, 

bevr amJamad arsebul xidur nagebobas aqvs Semcirebuli 

tvirTamweoba fizikuri da, pirvel rigSi, koroziuli cveTis 

gamo. 

es garemoeba ganapirobebs xidebis sxvadasxva 

tvirTamweobas, amasTan xSirad es xidebi ganlagebuli arian 

avtogzis erT ubanze. 
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meores mxriv, ukanaskneli aTwleulebis manZilze Cvens 

gzebze gamoCnda mniSvnelovani raodenobis mZime, mravalRerZiani 

avtomatarebeli, romelTa xidebze gatareba sasurvel doneze 

arc reglamentirebulia da arc kontroldeba. 

unda aRiniSnos, rom xidebze datvirTvis normebis 

cvlileba kanonzomieria, radgan saeqspluatacio datvirTvis 

zrdis tendencia SenarCunebulia, aqedan gamomdinare, 2010 wlamde 

daproeqtebulma xidebma unda uzrunvelyon satransporto 

saSualebebis Seuferxebeli gatareba 2090 wlamde, xolo 2030 

wlamde daproeqtebulma xidebma, Sesabamisad, 2110 wlamde. 

datvriTvis normebis perioduli cvlileba bevr qveyanaSi 

xdeba, magaliTad: 

 2000 wels aSS-Si aseTi normebi 1.5-jer gaizarda (BSS30 

HS20-is nacvlad); 

 ruseTSi: 

 1992 wels miiRes A14, HK-80 da zemZime datvirTva 

(176t) moskovisa da sankt-peterburgis wriuli 

avtogzisaTvis; 

 damtkicebulia СНиП 32.05.2002-is (`xidebi da 

milebi~) proeqti, romelSic satransporto 

saSualebebisagan gamowveuli normatiuli 

datvirTva miRebulia A14, H14 (HK-100) sqemebis 

saxiT. 

dasasruls unda aRvniSnoT, rom Cvens qveyanaSi moqmedi 

normatiuli baza srulad ver pasuxobs konstruqciul-

teqnologiuri proeqtirebis Tanamedrove moTxovnebs, rac xels 

uSlis samamulo mSeneblobis msoflio bazarze gasvlas. amitom 

saqarTvelos teqnikuri universitetis `xidebisa da gvirabebis~ 

kaTedraze mimdinareobs samuSaoebi datvirTvisa da zemoqmedebis 

saerTo normatiuli dokumentebis Sesaqmnelad, sadac 

aucileblad daculia evrokodebis ZiriTadi principebi da 

calkeul SemTxvevaSi SenarCunebulia individualuri midgoma 

Cveni qveynis TaviseburebaTa gaTvaliswinebiT. 
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1.2.2. saangariSo datvirTvebi 

 

aucilebelia aRiniSnos sxvadasxva qveynis normebSi 

gaangariSebis meTodebisa da konstruqciuli moTxovnebisadmi 

gansxvavebuli midgoma. 

samamulo praqtikaSi miRebuli zRvruli mdgomareobis 

meTodi zogierT qveyanaSi (aSS) SeTavsebulia erTi da igive 

nagebobis proeqtirebisas misi calkeuli elementebis dasaSveb 

Zabvebze gaangariSebebTan. dasaSvebi Zabvebis meTodi dominirebs 

CineTsa da zogierT sxva qveyanaSic [16, 22, 23]. 

zRvruli mdgomareobis meTodiT gaangariSeba sruldeba or 

jgufad, romelic moicavs: a)gaangariSeba simtkiceze, 

mdgradobasa da gamZleobaze (pirveladi zRvruli mdgomareoba); 

b) gaangariSeba bzarmedegobasa da deformaciaze (meore zRvruli 

mdgomareoba). gaangariSebis CatarebisaTvis sawyis formulas 

warmoadgens utoloba, romlis marcxena nawils warmoadgens 

moqmedi (saangariSo) Zalva, xolo marjvena nawils – 

konstruqciis, elementis, kveTis mzidunarianoba. konstruqciis 

zRvruli mdgomareobis gansazRvrisadmi saerTo midgomis 

SemTxvevaSi sxvadasxva qveynebis normebiT gaangariSebaSi 

SemoaqvT rigi koeficientebisa, romlebic iTvaliswineben 

saimedoobis amaRlebas, konstruqciis muSaobis pirobebs, moqmedi 

datvirTvis sxvadasxva Tanxvedras da sxva. 

normatiuli moTxovnebis Sedareba konkretuli 

konstruqciisaTvis unda movaxdinoT mzidunarianobis 

Sefasebisadmi kompleqsuri midgomis safuZvelze. 

sxvadasxva qveynis normatiuli dokumentebis Sedarebisas 

SeiniSneba eqspluataciis procesSi saimedoobis amaRlebis, 

mimdinare da perioduli remontis vadis gadidebis, ekologiuri 

moTxovnebis mkacri dacvisa da konstruqciul gadawyvetlebaTa 

xarisxis amaRlebis mimarT SeiniSneba maTi `gamkacrebis~ myari 
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tendencia. gansakuTrebuli yuradReba eqceva usafrTxo 

gabaritebs sxvadasxva daniSnulebis transportis moZraobisTvis, 

erTdroulad datvirTvas, personaluri kompiuterebis 

gamoyenebiT gaangariSebasa da konstruirebis axal meTodebs, 

pirveladi da meore zRvruli mdgomareobisadmi moTxovnebis 

amaRlebas (drekadi da narCeni deformaciebi, gamZleoba da 

mdgradoba, bzarmedegoba, gadaadgilebebi da rxevebi da a.S.). 

saangariSo datvirTvis gansazRvrisas, konstruqciis an 

calkeuli elementis yvelaze araxelsayreli datvirTvis 

dadgenis mizniT СНиП 2.05.03-84 rekomendacias iZleva 

gaviTvaliswinoT mudmivi, droebiTi da sxva datvirTvis 

sxvadasxva variacia. foladisa da foladbetonis konstruqciebis 

saproeqto normatiul dokumentebSi dadgenilia vertikaluri 

temperaturuli gradienti. qaris datvirTvaze gaangariSebisas 

aiReba qaris maqsimaluri siCqare, romelic gansazRvravs 

konstruqciis muSa zedapirze wnevas. 

seismuri Zalvebi, rogorc wesi, gaiangariSeba konkretuli 

adgilobrivi pirobebidan gamomdinare da dafuZnebulia 

sxvadasxva meTodebze. (speqtraluri an dinamikuri) da 

damokidebulia nagebobis sqemaze, malebis sigrZeTa 

dabalansebaze, burjis simaRleze da a.S. 

 

1.2.3. foladis, rkinabetonisa da betonis 

konstruqciebi 

 

betonisa da rkinabetonis xidebis, maT Soris winaswar 

daZabuli xidebis daproeqteba unda moxdes iseTi masalebis da 

konstruqciebis safuZvelze, romlebic uzrunvelyofen maT 

maRal xarisxs damzadebisa da montaJis gaTvaliswinebiT da 

dasabuTebuli unda iyos Sesabamisi gaangariSebebiT. 

СНиП 2.05.03-84-is me-3 Tavisa da 1991 wels miRebuli 

damatebebis Sesabamisad xidebis mzidi konstruqciebisaTvis unda 

gamoviyenoT kumSvaze simtkicis mixedviT Semdegi klasis mZime 
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betoni: B20, B25, B30, B40, B45, B50, B55, da B60,. ukanaskneli ori 

klasis betoni iSviaTad gamoiyeneba. dasaSvebia Sualeduri 

klasis betonis (B22.5 da B27.5) gamoyeneba saTanado teqnikur-

ekonomikuri dasabuTebis SemTxvevaSi. sazRvargareTul normebSi, 

rogorc wesi, simtkicis mixedviT klasebis gradaciis 

diferencireba naklebia. 

betonis klasis ZiriTad maxasiaTebels warmoadgens 

simtkice kumSvaze B an C. am sidideebs Soris arsebobs garkveuli 

damokidebuleba. magaliTad, B22.5 Seesabameba C18-s, B30 - C25-s, B45 

– C40-s. 

sxva sakontrolebel maxasiaTeblebs (konstruqciis 

daniSnulebis mixedviT) warmoadgens simtkice gaWimvaze, 

drekadobis moduli, yinvagamZleoba da wyalgaumtaroba. 

cxrilSi 1 moyvanilia kumSvaze betonis winaaRmdegobisa da 

drekadobis modulis saangariSo mniSvnelobebi. 

rkinabetonis konstruqciebis daproeqtebisas armaturis 

ZiriTad maxasiaTebels warmoadgens gaWimvaze simtkice. 

sakontrolo maxasiaTebelia agreTve wagrZeleba gawyvetis dros, 

zedapiris saxe, SeduRebis unari da msxvrevadoba. 

msoflio praqtikaSi sul ufro metad gamoiyeneba maRali 

simtkicis betoniani rkinabetonis konstruqciebi. 

winaswar daZabuli rkinabetonis konstruqciebSi damZabav 

armaturad gamoiyeneba 1×7 foladis spiraluri bagirebi, 

romelTa pirobiTi diametria 5 mm.  

betonisa da saarmature foladis saangariSo winaRobebis 

Sedareba gviCvenebs, rom meore zRvruli mdgomareobisa (СНиП 

2.05.03-84) da dasaSvebi Zabvebis (AASHTO) proeqtirebisaTvis es 

mniSvnelobebi erTmaneTTan sakmaod axloa, Tumca kerZo 

koeficientebis moqmedi sistema, romelic iTvaliswinebs 

datvirTvebis xangrZlivobasa da ciklurobas, plastikur 

deformaciebsa da relaqsacias, gansakuTrebiT winaswar daZabvasa 

da klimatur pirobebs, saSualebas ar gvaZlevs 
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erTmniSvnelovnad ganvsazRvroT sxvadasxva qveynebis normebiT 

daproeqtebuli konstruqciis erTnairi mzidunarianoba. 

 

cxrili 1 

kumSvaze betonis winaaRmdegobisa da drekadobis modulis 
saangariSo mniSvnelobebi 

maCvenebeli 
betonis klasi 

B22.5 B30 B45 

kumSvaze betonis 
garantirebuli simtkice, 
romelic kontroldeba 
kubebze (zoma 150×150×150mm, 

xnovaneba 28 dRe-Rame) МПа 

22.5 30.0 45.0 

normatiuli simtkice kumSvaze, 
romelic kontroldeba 
cilindrebze (xnovaneba 28 

dRe-Rame) МПа 

15.5 23.0 34.0 

drekadobis moduli 2680 29600 32900 

 

garkveuli gansxvaveba arsebobs rkibanetonis elementebis 

kveTis mzidunarianobis gaangariSebis dros (betonis SekumSuli 

zonis formebi, Cveulebriv da daZabul armaturaSi gamWimavi da 

SemkumSavi Zabvebis mniSvnelobebi). zogierT sazRvargareTul 

qveyanaSi gaangariSebebi warmoebs betonisa da armaturis muSa 

diagramebis mixedviT. Tu SekumSuli rkinabetonis elementebis 

armireba erT procentze naklebia, SemoyavT Semamcirebeli 

koeficientebi. 

msoflio praqtikaSi Cveulebrivi da winaswar daZabuli 

rkinabetonis konstruqciebis daproeqtebisas didi mniSvneloba 

eniWeba maT bzarmedegobas. 

AASHTO normebi moiTxovs asawyobi konstruqciebis 

pirobebSi wibovani SeerTebebis aucilebel Tanabrad moWimvas. 

dauSvebelia pirapirebSi gamWimavi Zabvebis arseboba. aSS-is 

normebiT bzarwarmoqmna reglamentirebulia daZabuli 

mdgomareobiT armaturis tipis gaTvaliswinebiT. 
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СНиП 2.05.03-84 normebiT konstruqciis tipis, misi 

daniSnulebisa da armirebis Taviseburebebis mixedviT 

dadgenilia bzarebis gaxsnis sidideebi (maqsimaluri zRvruli 

gaxsna 0.30 mm). britaneTis normebSi (BS 5400) bzarebis gaxsna 

reglamentirebulia eqspluatacviis garemo pirobebiT da betonSi 

gamWimavi ZabvebiT. SezRudva Seadgens 0.25 mm-s) [15]. 

rkinabetonis konstruqciebis daproeqtebisas xdeba damcavi 

fenis minimaluri sisqis, armaturis elementebs Soris 

minimaluri manZilis, pirapirebSi Reroebis gadaSvebisa  da a.S. 

normireba. 

armaturis elementebs Soris minimaluri manZili dgindeba 

Reros diametrisa da betonis msxvili Semavseblebis zomebis 

gaTvaliswinebiT, agreTve mniSvnelovania, sad mzaddeba 

konstruqcia: qarxanaSi Tu montaJiT AASHTO-s mier 

reglamentirebuli minimaluri manZili naklebia, vidre СНиП 

2.05.03-84-isa. TurqeTSi mSenebare xidebze perioduli profilis 

5420 armaturisaTvis gadaSveba gaWimuli RerosaTvis Seadgens 36d-

s, xolo SekumSulisaTvis – 24d-s. 

maqsimaluri Zabvebis adgilebSi Sepirapirebis dros 

armaturis elementebis gadaSveba unda gavadidoT 33%-mde. 

periodulad profilis didi diametris (magaliTad, 36mm) 

armaturisaTvis SeerTeba xdeba quroebSi (araumetes 50%-isa erT 

kveTaSi). samamulo normebSi AIII klasis perioduli profilis 

gaWimuli Reroebis daankerebis sigrZe ganisazRvreba betonis 

markis mixedviT, B30 da meti markisaTvis Seadgens 27mm-s, xolo 

B27.5-ze dabalisaTvis – 30mm-s. 

unda aRiniSnos ruseTis normebTan SedarebiT zemoT 

moyvanil konstruqciul moTxovnebze dasavleTis normebis 

moTxovnaTa ufro maRali detalizireba. magaliTad ganixileba 

eqspluataciis procesSi yvelaze mZime pirobebSi momuSave savali 

nawilis rkinabetonis filis minimaluri sisqe. 

am TavSi ganxiluli sakiTxebis safuZvelze SeiZleba 

gavakeToT Semdegi daskvnebi: 
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1. xidebis daproeqtebis normebi (СНиП 2.05.03-84 1991 wlis 

damatebebiT) damyarebulia zRvruli mdgomareobis meTodze da 

Seesabameba proeqtirebis Tanamedrove dones, es meTodi farTodaa 

gamoyenebuli bevr sazRvargareTul qveyanaSic. 

meTodis Semdgomi ganviTareba unda dafuZndes yvela 

konstruqciisa da nagebobaSi Semavali elementebisaTvis 

usafrTxoebis erTnairi faqtoris miRwevaze. 

2. arsebuli normatiuli baza srulad ar pasuxobs 

proeqtirebis Tanamedrove konstruqciul-teqnologiur 

moTxovnebs da xels uSlis samamulo xidmSeneblobis msoflio 

bazarze gasvlas. 

normebis srulyofa unda moxdes proeqtirebis  procesis 

maqsimaluri avtomatizebis safuZvelze mis yvela stadiaze. 

konstruqciebsa da teqnologiebs Soris erTierTkavSiris 

amaRleba; 

maRali arqiteqtoruli, ekologiuri da saeqspluatacio 

moTxovnebis uzrunvelyofa da mSeneblobis vadis dacva. 

3. dasmuli amocanebis gadasawyvetad dReisaTvis 

aucilebelia rigi ZiriTadi debulebebis gadaxedva: 

- SeizRudos xidebze iseTi komunikaciebis gatareba, 

romlebic uaryofiTad moqmedebs maT saeqspluatacio 

saimedoobaze. 

- avtosatransporto saSualebebisagan droebiTi datvirTvis 

sidide (AK) aviyvanoT evrokodebis proeqtiT rekomendebul 

evropis rig qveynebSi xidebis daproeqtebisaTvis miRebuli 

normebis donemde. 

4. normatiuli bazis gazrdili donis safuZvelze saWiroa 

davnergoT axali konstruqciul-teqnoliogiuri 

gadawyvetilebebi. 

5. aucilebelia davaCqaroT samecniero-kvleviTi da sacdel-

eqsperimentaluri samuSaoebis Catareba winaswar daZabuli 

avtosagzao da saqalaqo malis naSenebis maRali 
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deformirebulobis mizezis dasadgenad eqspluataciis mTeli 

periodis ganmavlobaSi. 

6. erTiani midgomis safuZvelze unda damuSavdes sxvadasxva 

saxis transportis samoZrao xidebis eqspluataciis wesebi. 

7. normebSi SeiZleba reglamentirebuli iyos proeqtirebis 

zogierTi ZiriTadi sawyisi monacemi, gamoiricxos adgilobrivi 

xasiaTis moTxovnebi, SevitanoT sainformacio ganyofilebaSi, 

rac Seamsubuqebs damproeqteblebis muSaobas. 

8. aucilebelia Sesabamisi samsaxurebi, romlebic 

uzrunvelyofen xidebis daproeqtebisa da mSeneblobis samamulo 

da sazRvargareTuli gamocdilebis dagrovebasa da 

ganzogadoebas. 

 

 

1.3. xidmSeneblobaSi saimedoobis Teoriis 

amocanaTa gamoyenebis koreqtuloba 

 

sistemuri analizis efeqtur instruments warmoadgens 

albaTobis Teoriis, maTematikuri statistikisa da saimedoobis 

Teoriis meTodebis gamoyeneba. 

radganac xidur nagebobebze praqtikulad yvela 

zemoqmedeba, konstruqciebSi mimdinare degradaciuli procesebi 

SemTxveviTi bunebis matareblebi arian, xiduri konstruqciebis 

gamokvlevis albaTuri meTodebi da saimedoobis Teoriis 

poziciebidan normireba sruliad aucilebelia. am meTodebis 

ganviTareba rogorc Cvens qveyanaSi, ise sazRvargareT 

gansakuTrebiT XX saukuneSi mimdinareobda. samamulo 

mecnierebidan aRsaniSnavia m.kobaxiZis, k.zavrievis, g.qarcivaZis, 

g.kizirias da i.biusis Sromebi. ruseTis mecnierebidan 

aRsaniSnavia v.bolotinis, a.rJanickis, n.strelecki, v.osipovis, 

s.cernatisa da sxvaTa gamokvlevebi. evropeli mecnierebidan 

pirvel rigSi unda aRvniSnoT jonsonis, reindentalis, henris, 

vezikaris, moris, Spetisa da iaponeli Sinozis Sromebi. 
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nebismieri nagebobebis daproeqtebis mTavari amocanaa misi 

simtkicisa da saimedoobis uzrunvelyofis sakiTxebis gadawveta. 

konstruqciis simtkice da sixiste warmoadgens saimedoobis 

erT-erT aspeqts.  

saimedoobis Teoria, rogorc mecnierebis damoukidebeli 

mimarTuleba Camoyalibda gasuli saukunis 50-ian wlebSi 

gamoTvliTi teqnikis, radioeleqtronikisa da raketmSeneblobis 

ganviTarebasTan erTad, magram pirveli Sromebi saimedoobis 

TeoriaSi n. socialoviCma da n. streliukma gamoaqveynes 

samSeneblo meqanikis dargSi, rodesac wamoayenes principulad 

axali koncefcia nagebobis saimedoobis Sefasebisadmi, romelic 

moiTxovda konstruqciis maragis Sesaxeb meTodikis Zirfesvian 

gadaxedvas. 

inJinrisaTvis metad mniSvnelovania movlenis raodenobrivi 

maCvenebeli, magram rogorc ki SevecdebiT saimedoobis 

raodenobrivad Sefasebas, maSinve aucilebeli xdeba misi 

albaTuri poziciebidan Sefaseba. 

mivmarToT simtkicis Sefasebis kargad cnobil, dasaSvebi 

Zabvebis meTods, romlis Tanaxmadac myife masalebisaTvis [13, 14, 

22, 23]: 

 

  moq         (1) 

sadac   dasaSvebi Zabvaa; 

moq  – simtkicis zRvari; 

n  – maragis koeficienti. 

maragis koeficientis Semoyvana dasabuTebulia 

eqsperimentulad gansazRvruli simtkicis zRvrebis 

gafantulobiT, moqmedi datvirTvis zustad dadgenis 

SeuZleblobiT, warmoebis defeqtebiT, miRebuli saangariSo 

sqemis uzustobiT da a.S. 

zemoT CamoTvlili faqtorebi albaTuri, SemTxveviTi 

xasiaTisaa, cxadia analogiuri situaciaa sxvadasxva meTodebSic. 
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saimedoobis TeoriaSi erT-erTi mniSvnelovania mtyunebis 

cneba, anu xarisxis nawilobrivi an sruli dakargva. samSeneblo 

konstruqciebisaTvis am cnebas Seesabameba zRvruli mdgomareoba. 

mtyunebis gamomwvevi mizezebis ubralo analiziTac 

SegviZlia davaskvnaT, rom TiTqmis yvela maTgani SemTxveviTi 

faqtorebiTaa gamowveuli. swored es movlena aris saimedoobis 

Teoriis safuZveli. v.bolotinis mixedviT `sistemis saimedoobis 

zomad miRebulia SemTxveviTi cdomilebis albaToba, rac 

gamoixateba imaSi, rom eqspluataciis mTeli dadgenili vadis 

ganmavlobaSi arcerTi mtyuneba ar moxdeba~ [22, 23]. profesori 

v.bolotini miTiTebul wignSi wers: `vRebulobT Sekrul wres, 

informaciis gareSe ar SeiZleba Teoriis ganviTareba, xolo 

Teoriis gareSe SeuZlebelia informaciis dagroveba~. am 

problemis gadawyveta aris Teoriis ganviTarebisaTvis pirveli 

rigis amocana. 

albaTuri gansjis sawinaaRmdego meore daskvnas sxva 

xasiaTi aqvs da konservatiul msjelobazea agebuli. am daskvnis 

momxreebi amtkiceben, rom albaTuri daskvnebi misaRebia mxolod 

masobrivi movlenebisadmi da iseTi konstruqciebisadmi, 

romlebic erTnair pirobebSi muSaoben. amave dros Sefarulad 

amtkiceben, rom ar SeiZleba davuSvaT konstruqciis dangrevis 

albaToba. sinamdvileSi, erT egzemplarad damzadebuli 

konstruqciisaTvisac ki arsebobs eqspluataciis periodSi misi 

mtyunebis albaToba. 

amrigad, konstruqciis simtkicis uzrunvelyofis amocana 

aris saimedoobis Teoriis amocana da mxolod am SemTxvevaSi 

SeiZleba misi koreqtulad, mecnierulad dasabuTebuli 

gadawyveta. 

 

1.4 xiduri nagebobebis monitoringis sakiTxebis 

analizi 

xelovnuri nagebobebis sferoSi, cneba monitoringi 

moiazreba, rogorc xangrZlivi drois ganmavlobaSi 
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ganxorcielebuli dakvirvebis procesi specialuri programiT 

xiduri konstruqciebis fizikuri da daZabuli mdgomareobis 

damaxasiaTebeli parametrebis ganuwyveteli an perioduli 

gazomviT. 

monitoringi metad Zviri RonisZiebaa, amitom misi 

gamoyenebis gadawyvetileba da Catarebis programa safuZvlianad 

unda iyos dasabuTebuli da Seicavdes yvelaze saWiro momentebs. 

ganasxvaveben monitoringis or ZiriTad saxeobas: 

mSeneblobis procesSi da eqspluataciis periodSi. marTalia, maT 

szvadasxva mizani da xasiaTi aqvT, magram idealur SemTxvevaSi 

samSeneblo da eqspluataciis monitoringis programebi 

urTierTdakavSirebuli unda iyos. 

xiduri konstruqciebis ufro farTo da Rrma gamokvlevebis 

aucilebloba moiTxovs gamzomi bazis Sesabamis ganviTarebas. es 

ganviTareba saqarTvelos teqnikuri universitetis xidsacdel 

laboratoriaSi sami mimarTulebiT mimdinareobs: 

pirveli mimarTuleba, naturuli da laboratoriuli 

kvlevebis speqtris gafarToeba masalebisa da konstruqciebis 

fizikuri mdgomareobis gamokvlevaSi sistemuri midgoma 

gvTavazobs sxvadasxva parametrebis urTierTdamokidebulebis 

Seswavlasa da ganzogadebas. 

meore mimarTuleba orientirebulia gazomvis eleqtronul 

saSualebebze gadasvlaze, rac saSualebas mogvcems, miviRoT 

informaciis didi moculoba, xolo es informacia davagrovoT 

da davakavSiroT kompiuteruli teqnikis saSualebiT. 

mesame mimarTulebiT SemoTavazebulia gamomTvleli 

manqanebis programuli uzrunvelyofa naturuli gazomvis 

Sedegebis damuSavebisaTvis, deformaciisa da Zabvebis gazomili 

da gamoTvlili sidideebis SedarebisaTvis, Sedegebis mixedviT 

daskvnebis grafikul formatSi warmodgenisaTvis da a.S., anu 

kameraluri samuSaoebis maqsimaluri meqanizacia da 

avtomatizacia. 

xidebis laboratoriaSi muSavdeba kompiuteruli gamzomi 

sistema, romelsac Semdegi upiratesoba eqneba:  
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1. gamosacdeli konstruqciis damaxasiaTebeli sidideebis 

gazomvis maRali sizuste originaluri konstruqciis 

stabiluri eleqtronuli gadamwodebis gamoyenebiT, 

romelTa sxvadasxva modifikacia saSualebas mogvcems 

saimedod gavzomoT Zabvebi, Runvebi da davaregistriroT 

dinamiuri datvirTvisagan gamowveuli xidis elementebis 

rxevebi; 

2. drois xangrZlivi periodis ganmavlobaSi gamocdis 

procesSi informaciis didi moculobis dafiqsirebis 

SesaZlebloba; 

3. dasaxuli intervalebiT konstruqciis deformaciisa da 

damtvirTavi Zalvebis praqtikulad sinqronuli Cawera; 

4. gazomvis monacemTa CanawerebiT nebismier momentSi 

konsqtruqciis daZabul-deformaciuli mdgomareobis 

analizis SesaZlebloba, rogorc savele pirobebSi, ise 

eqsperimentis damTavrebis Semdegac. 

am strategiis gamoyenebisas optimizaciis elements 

warmoadgens marSrutze dispeCeruli zemoqmedebis periodi. 

marSrutis muSaobis dispeCeruli marTvis konturSi 

imitaciuri modelirebis meTodis gamoyenebiT naTlad SegviZlia 

vaCvenoT aseTi kvlevebis Semdgomi perspeqtivebic. naturuli 

eqsperimentis gamoricxviT miiRweva aramarto Teoriuli daSvebis 

aprobacia, aramed droisa da materialuri resursebis 

mniSvnelovani ekonomiac.     
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2. Sedegebi da maTi gansja 

 

2.1. kvlevis warmoebis ZiriTadi meTodologia 

sistemuri principebis meTodis gamoyenebiT 

 

sistemuri midgomis an misi formalizebuli interpretaciis 

sistemur analizs aqvs filosofiuri fesvebi. igi gamomdinareobs 

adamianis mier bunebis warmodgenidan (aRqmidan), adamianisa da 

bunebis urTierTdamokidebulebidan, adamianis azrovnebisa da 

materialur samyaros Soris kavSiridan. dReisaTvis sistemuri 

analizi aris mecnierebis erT-erTi dargi, Seiswavlis kvlevis 

meTodologias, sxvadasxva obieqtis marTvisaTvis, romlebic 

SeiZleba ganvixiloT, rogorc sistemebi. 

Teoriuli dasabuTebisa da sistemuri midgomis analizze 

arsebobs uamravi literatura, romelTa CamoTvlac am etapze ar 

migvaCnia saWirod, moviyvanT mxolod f.i.peregudovas [28], 

f.p.tarasenkos da d.J. kliras [24] monografiebs, romlebSic, Cveni 

azriT, sakmaod farTod aris warmodgenili sistemuri analizis 

safuZvlebi da Sedis mravalricxovani bibliografia. aseve unda 

aRiniSnos, rom sistemologiis da sistemoteqnikis sferoSi 

arsebobs terminTa mravali varianti, amovirCioT maTgan ufro 

martivi da Cvens samuSaos mizanTan adekvaturi. amisTvis 

gamoviyenebT samSeneblo obieqtebis da gansakuTrebiT 

satransporto mSeneblobis obieqtebis kvlevas. am ukanasknelis 

sistemuri midgomis interpretacia mogvca t.m.d. a.a.cernantma [37, 

38]. ase rom [36] Tanaxmad sistemad miiCneva organizebuli 

mizanmimarTuli simravle, romelic warmoadgens erT mTlians, 

Sedgeba calkeuli, garkveulad erTmaneTTan dakavSirebuli 

elementebisagan, romelTagan TiToeuls SeuZlia sxvaze 

zemoqmedeba. sistemis elementebic aseve SegviZlia ganvixiloT, 

rogorc calkeuli sistemebi, anu qvesistemebi. 

sistemuri midgomis principebSi igulisxmeba rogorc sufTa 

Teoriul-samecniero sakiTxebi (mag. maTematikuri fizikis 
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elementebi), aseve materialur samyarosTan dakavSirebuli 

sakiTxebi, sazogadoebrivi urTierTobebi, marTvis amocanebi da 

sxva. 

sistemebis damaxasiaTebeli niSnebia: 

- mTlianoba – masSi Semavali elementebi erToblivad 

funqcionireben da TiToeuli maTgani mis romelime Tvisebas 

asaxavs. 

- avtonomiuroba – garesamyarosTan sistemis 

damokidebulebis modelireba, rogorc diskretuli, ise 

dispersiuli zemoqmedeba gare samyarosi da Semdgom maTi 

avtonomiuri urTierTqmedeba. 

- struqturuli - kavSiri anu sistemis calkeuli 

elementebis urTierTkavSiri da urTierTzemoqmedebis arseboba. 

- calkeuli elementebis kanonzomieri urTierTdamokide-

buleba, riTac sistema aRiqmeba, rogorc erTi mTliani. 

- stadiuroba – sistemis funqcionirebis sxvadasxva 

stadiaze misi moqmedebis asaxva. 

a. cernantis gansazRvrebiT adamianis inJinrul-samSeneblo 

saqmianobaSi gvaqvs bunebriv-teqnologiuri sistemebi (bts), 

romelic Sedgeba anTropogenuli da bunebrivi komponentebisagan. 

bunebriv-teqnologiuri sistemebi SeiZleba gamokvleul 

iqnes sami poziciidan: 

1. struqturul-ierarqiuli analizi. 

- stadiuri analizi, anu obieqtis daTvaliereba 

investiciur da arsebobis yvela stadiis ciklze. 

xiduri nagebobebi mTlianad Seesabameba zemoT ganxilul 

bunebriv-teqnologiur sistemebs, sxva b.t.s-ebTan funqcionirebad 

da urTierTdamokidebulebad. 

Cveni kvlevis amocanidan gamomdinare, am sistemis Semdegi 

aspeqtebia saintereso:  

 sivrcul-materialuri, romelic Seicavs dagegmarebas, 

konstruqciul-teqnologiur gadawyvetilebebs da 

infrastruqturas. ZiriTad elements am masividan 
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warmoadgens proeqti; САПР-s [17] ganviTarebiT 

SesaZlebeli gaxda saproeqto gadawyvetilebebis 

optimizacia. 

 fizikuri, romelic axasiaTebs eqspluataciis procesSi 

konstruqciis mdgomareobas, misi Semadgeneli masalis 

cveTis xarisxs da darCenili resursis raodenobas. am 

dros sistemis marTva xorcieldeba saeqspluatacio 

RonisZiebebiT. 

 funqcionaluri, romelic asaxavs sistemis 

funqcionirebis xarisxs mocemul reJimSi. aq mTavar 

rols TamaSobs Sesabamisi parametrebi. 

es aspeqtebi sinamdvileSi mWidrod arian erTmaneTTan 

dakavSirebuli. 

ZiriTadad proeqtirebisa da mSeneblobis normebiT 

ganisazRvreba saproeqto gadawyvetilebebi da saeqspluatacio 

pirobebi. amavdroulad eqspluataciis monitoringis analizs 

efuZneba normebis Semdgomi daxvewa, Secvla. 

naSromis Tematikis poziciidan – xidebis normirebuli da 

naturuli gamokvlevebidan kvlevis sagani xdeba, xidebis 

nagebobebis sistemuri marTvis funqcionaluri da fizikuri 

aspeqtebi. naSromSi sistemuri midgoma gamoiyeneba, rogorc 

kvlevebis meTodologia da misi ZiriTadi principebi SeiZleba 

Semdegnairad davakonkretoT: 

1) kompleqsuroba gamomdinareobs sami mimarTulebidan: 

upirvelesad mravaljaWviani amocanis gadawyveta. normirebis 

stadiaSi esaa ramodenime parametris erTdrouli optimizacia. 

naturuli kvlevisas esaa konstruqciis ZiriTadi 

maxasiaTeblebis kompleqsuri Sefaseba. 

meore – esaa konstruqciis saerTo mdgomareobisa da misi 

datvirTvis qveS muSaobis mravaljeradi analizi. 

mesame – kvlevis meTodebis kompleqsis gamoyeneba 

normirebis teqnikur-ekonomiuri analizi, vizualuri da 
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instrumentaluri meTodebi, gamocda, naturaSi gamokvlevis 

Sefaseba gamoTvlebiT. 

2) avtonomiuroba, xidis nagebobebisaTvis normebis 

SemuSavebisas is ganixileba, rogorc calke sistema da misi 

damokidebuleba gzis da satransporto saSualebebis saxeze 

mTlianad modelirdeba gzis teqnikuri maxasiaTeblebisa da 

satransporto nakadis parametrebiT, romelic xidis 

nagebobebisaTvis aris Sida faqtori. naturuli kvlevebisas 

calke sistemad gvevlineba ukve konkretuli xidi. 

3) normirebaze gavlenis mqone faqtorTa 

urTierTdamokidebuleba, saproeqto parametrebi da nagebobis 

faqtiuri mdgomareoba. 

4) faqtorebis ierarqia, anu yvelaze mniSvnelovani 

samomxmareblo Tvisebis gamorCeva, rogoric SeiZleba iyos 

normirebis parametrebi, xidis nagebobebis fizikuri da daZabuli 

deformaciuli mdgomareoba da maT Soris arsebuli kavSiri, misi 

sawyisi kvleva da optimizacia meorexarisxovani faqtorebis 

gauTvaliswineblad. 

5) stadiuroba, e.i. xiduri nagebobis ganxilva, misi 

sicocxlis ciklis yvela etapze. normirebisas esaa Soreul 

perspeqtivaSi transportis zemoqmedebis Sefaseba da gamoyenebis 

vadis optimizacia, naturaSi kvlevisas ki xidis daberebis 

dinamikis Sefaseba da misi xanmedegobisaTvis arsebuli resursi. 

sistemuri analizis efeqturi instrumenti aris albaTuri 

Teoriis maTematikuri statistikis da saimedoobis Teoriis 

meTodebi. ramdenadac xidis konstruqciaze moqmedi yvela 

datvirTva, masalis Tvisebebi, kontruqciaSi mimdinare 

degradaciuli procesebi aris SemTxveviTi xasiaTis, albaTobis 

Teoriis meTodebiT xidis kvlevebi, dafuZnebuli normirebul 

moTxovnebze, saimedoobis Teoriis poziciebiT aris aucileblad 

Sesasrulebeli. 

ganxiluli meTodebis ganviTareba samSeneblo 

konstruqciebis mimarT gansakuTrebiT, xiduri nagebobebisaTvis, 

XX saukuneSi gansakuTrebiT swrafi tempebiT xdeboda 
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sazRvargareTis qveynebSi. am sakiTxebis bibliografia farTod 

aris aRwerili mraval statiasa Tu monografiaSi, romelTa 

CamoTvlas aq ar miviCnevT saWirod, aRvniSnavT mxolod zogierT 

maTgans. 

pirvel rigSi aRniSvnis Rirsia strelecki [31, 32], 

romelmac wina aswleulis 30-40 wlebSi gamoavlina da 

SemogvTavaza misi Sefasebis meTodebi, am kvlevis safuZvelze man 

SeimuSava samSeneblo konstruqciebis gaangariSebis zRvruli 

mdgomareobis meTodi. es iyo sakmaod didi wingadadgmuli nabiji 

normatiuli masalebis daxvewisaTvis da nagebobebis 

gaangariSebaSi, dasaSvebi Zabvebis meTodSi gamoyenebuli erTiani 

maragis koeficienti daSala saimedoobis diferencirebul 

koeficientebad datvirTvebisaTvis da masalaTa gamZleobisaTvis, 

ramac saSualeba mogvca statistikuri angariSebiT ufro metad 

dasabuTebuli yofiliyo am koeficientebis sidide da 

konstruqciis simtkicis maragi.  

xidmSeneblobaSi zRvruli mdgomareobis meTodi 

oficialurad ssrk-Si miRebuli iqna 1962 w. (СН-200-62). 

aq unda aRiniSnos am saqmeSi g.k. evgrafovisa da n.b. 

lialinis mniSvnelovani wvlili. samSeneblo konstruqciebis 

saimedoobis Teoriis ganviTarebaSi aseve mniSvnelovani wvlili 

aqvT Setanili v.v. bolotins da a.p. rJanicins. v. bolotinma 

SeimuSava nagebobaTa saimedoobis Teoriis safuZvlebi, 

SemogvTavaza SemTxveviT dazianebaTa dagrovebis procesebis 

statikuri modelebi, daamuSava simyifiT rRvevis Teoriis 

safuZvlebi, aseve gamoikvlia samSeneblo meqanikis sxva bevri 

amocanis gadaWris xerxebi da nagebobebis angariSis ZiriTadi 

principebi. 

erT-erTma pirvelma a.p. rJanicinma saimedoobis Teoriis 

poziciebidan gaaanaliza datvirTvis da masalis gamZleobis 

SemTxveviTi xasiaTi da SemogvTavaza maragis Sefasebis 

koeficientis gamoTvla Semdegi formuliT: 
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SR

SR

22







        (2) 

sadac R  da S  aris simtkicis da datvirTvis saSualo 

mniSvnelobebi. 

R

2
  da 

S

2
  ki simtkicisa da datvirTvebis saSualo 

kvadratuli gadaxra. 

  - sidide tolia simtkicis rezervis ( SR  )-is 

standartebis sxvaobisa, mis saSualo da sawyis sidideebs Soris. 

swored v.v. bolotinma da a.p. rJanicinma misces saimedoobis 

Teoriis ganviTarebas mZlavri biZgi. 

sazRvargareTis qveynebSi am mimarTulebiT xidebis 

mSeneblobaSi aseve mravali mecnieruli naSromi Seiqmna. 

ase, magaliTad, ruseTSi l.i. iosilevski, a.v. nosarevma da 

v.i. Cirkovma Seqmnes mravali samecniero Sroma xidebis 

saimedoobisa da xanmedegobis gansazRvrisaTvis, maT sakmaod 

farTod ganixiles masalis gamZleobis sakiTxebi, 

bzarwarmoSobisa da xanmedegobis Sefaseba am poziciebidan. 

Cven naSromSi vcadeT gamogveyenebina albaTobis Teoriis, 

maTematikuri statistikis da saimedoobis Teoriebi. 

 

 

2.2. xidmSeneblobaSi saimedoobis Teoriis ZiriTadi 

amocanebi 

 

rac unda daxvewili da mravali saWiro sakiTxis momcveli 

iyos normatiuli masala, xidis konstruqciebis proeqtireba aris 

procesi, romelic, Tavis mxriv, eyrdnoba masalis Tvisebebis 

amouwurav SesaZleblobebs da meores mxriv, moqmedi datvirTvis 

sidideebis sinamdvilesTan miaxloebul gansazRvras. 

mxolod statikuri Teoriis albaTuri principebi gvaZlevs 

saSualebas umoklesi gziT SevafasoT sinamdvilesTan 

miaxloebuli obieqtebis mdgomareoba, analizisaTvis saWiro 
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parametrebis minimaluri raodenobiT, aseve realuri Zalovani 

datvirTvis sidide da obieqtis masalebis savaraudo simtkice 

(a.d. landau, e.m. lifSici), rac aseve SeiZleba gamoviyenoT xidis 

konstruirebisaTvisac. 

Cveni naSromis 1.3. TavSi aRniSnuli gvaqvs, rom albaTobis 

Teoriis principebis gamoyenebas xidmSeneblobis saimedoobis 

TeoriaSi hyavs rogorc momxreebi, ise mowinaaRmdegeebi. amis 

gaTvaliswinebiT Cvens naSromSi SevecadeT kidev erTxel 

gagveanalizebina albaTobis Teoriis principebis saimedoobis 

TeoriaSi gamoyenebis aucilebloba, iseT mcireseriuli da 

unikaluri nagebobebisTvis, rogoricaa xidmSenebloba. 

Tuki vlaparakobT masiurad damzadebul nakeTobebze, 

romlebic statikurad sawinaaRmdego pirobebSi muSaoben, 

saimedoobis Teoriis gamoyeneba principul siZneleebs ar 

gviqmnis. saimedoobis interpretacia SeiZleba didi cifrebis 

kanonis principidan, magram monacemebis SesaZlo sidideebi 

SeiZleba SevafasoT eqsperimentaluri gziT. saimedoobis 

normatiuli mniSvneloba aseve SeiZleba miviRoT msjelobiT. 

mcire seriuli konstruqciisaTvis aseTi gza miuRebelia. 

msjeloba albaTur xasiaTze misaRebia mxolod masiur 

movlenebisa da nakeTobebisaTvis, romlebic masiurad mzaddeba 

kargad prognozirebul erTian garemoSi da kargad 

prognozirebul erTian garemoSi uxdebaT muSaoba. 

zogierTi mecnieris azriT mcire seriuli nakeTobisaTvis 

saimedoobis Teoria miuRebelia. es azri damajerebladaa 

uaryofili b. bolotinis, p. rJanickis da sxva mecnierebis 

naSromebSi. 

daproeqtebuli konstruqciis, misi samsaxuris dadgenil 

vadaSi saimedo muSaoba rCeba saimedoobis ganmsazRvrel 

obieqtur doned. im SemTxvevaSi, Tu konstruqciis realizacia 

xdeba erT egzemplarad.  

es saimedooba ( TU ) SeiZleba SevadaroT saimedoobis 

normatiul sidides ( nU )-s, romelic miRebulia (an 
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dasabuTebulia) daproeqtebis praqtikiT da eqspluataciaSi 

gamocdiT. 

nT UU         (3) 

mosalodneli uaris albaTuri Sefasebis meore 

daniSnulebaa proeqtirebisas sxvadasxva konstruqciuli 

variantis Sedareba xarisxis sxvadasxva maCveneblebis mixedviT. 

meore mTavari sakiTxia – saimedoobis normatiuli 

mniSvnelobis nU  (minimaluri dasaSvebi mniSvnelobis) SerCeva da 

dasabuTeba. saerTod konstruqciis saimedooba es aris drois 

funqcia. saimedoobis mimarT moTxovnebi droTa ganmavlobaSi 

SeiZleba Seicvalos. dReisaTvis mecnierulad Znelia 

saimedoobis normatiuli sidide perspeqtivis gaTvaliswinebiT 

dasabuTebulad ganisazRvros. 

am TavSi gvaqvs mcdeloba, SevimuSaoT konstruqciaSi 

deformaciebis dagrovebisa da dazianebaTa saangariSo 

prognozirebis meTodi da misi simtkicis resursis Semcireba, 

rogorc drois funqcia. 

sakmaod damarwmunebeli Sedegi SeiZleba miviRoT, Tuki 

saimedoobis pirobebi SeiZleba ganisazRvros winaswar SerCeuli 

droebisaTvis 1t , ntt 2 . rogorc gamocdilebam gviCvena, SeiZleba 

saimedoobis normatiul sidided miviCnioT eqspluatacia )0(nU  da 

eqspluataciis bolos )(TnU . 

 

2.3. xidis konstruqciebis faqtiuri resursebi da 

maTi prognozireba 

 

ama Tu im nagebobaTa maxasiaTeblebi ganisazRvreba im 

moTxovnaTa doniT, romlebsac igi unda akmayofilebdes 

samsaxuris xangrZlivobisa da eqspluataciuri Tvisebebis mxriv. 

xidis samsaxuris xangrZlivoba aris erT-erTi universaluri 

maxasiaTebeli nagebobisaTvis. amisaTvis saWiroa xidis masalis 

swori SerCeva, gareTa zedapirebis yinvamedegobis uzrunvelyofa. 
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moiTxoveba agreTve xidis Senaxvisa da momsaxurebis siadvile. 

saeqspluatacio pirobebis dacva da misi samsaxuris 

xangrZlivoba dRevandlamde arsebul normatiul masalebSi ar 

aris normirebuli. 

arsebul normebSi rkinabetonis konstruqciebis resursis 

dasaTvleli saangariSo formulebi ar aris reglamentirebuli. 

proeqtirebis stadiaSi konstruqciis samsaxuris resursi 

Cadebulia utolobaSi, sadac konstruqciaSi datvirTviT 

miRebuli Sida Zalvebi naklebia im Zalvebze, romlebic iwveven 

konstruqciis zRvrul mdgomareobaSi gadasvlas. 

ruseTis axal normebSi СНиП, normirebulia xidis 

zogierTi konstruqciisaTvis samsaxuris resursi. nagulisxmevia 

xidis ZiriTadi konstruqciebi. gaangariSebaSi Cadebulia iseTi 

maragi, rom misi samsaxuris vada ar iyos 80-100 welze naklebi. 

am mosazrebas adasturebs mravali arsebuli xidi, 

romlebic agebulia wina saukunis 30-40-ian wlebSi da dResac 

funqcionirebs. Tumca bolo periodSi dasavleTis mTel rig 

ganviTarebul qveynebSi SeimCneva xidebis malis naSenebSi 

saxifaTo dazianebebis mateba, rac gamowveulia ZiriTadad 

transportis moZraobis intensivobisa da satransporto 

saSualebebis tvirTamweobis swrafi zrdiT. monacemebis [22, 23] 

mixedviT, mag. aSS-Si xidis rkinabetonis konstruqciebis 

samsaxuris vada Semcirebulia 35 wlamde; arsebuli xidebis 80% 

moiTxovs sxvadasxva saxis SekeTebas. samwuxarod, am mxriv Cvens 

qveyanaSi mdgomareoba gacilebiT uaresadaa.  

moviyvanT presis publikaciidan zogierT amonarids 

saqarTvelos xidebis mdgomareobis da maTi resursebis Sesaxeb. 

kviris palitra 4-10 dekemberi, 2006w. - `gansakuTrebiT mZime 

mdgomareobaSia diRmuras, baraTaSvilis da vaxuStis xidebi~. 

gazeTi 24 saaTi, 7 marti 2008 weli – nino laRiZis 

publikacia; 

saqarTvelos respublika 16 marti 2007 w. -`avadmyofi xidebi 

– nebismier nagebobas manamde unda mixedva, vidre daingreva~. 
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kviris palitra 12-18 maisi 2008 w. `Tbilisi-senaki 

leseliZis saavtomobilo gzaze mdinare liaxvze gadebuli xidi 

Caingra~. 

arsebuli mdgomareobis gamosasworeblad saqarTvelos 

teqnikuri universitetis xidsacdel sadgurs saWirod miaCnia 

arsebuli urTierTgamomricxavi hidravlikuri gaangariSebis 

meTodikis gadasinjva da xidebis eqspluataciaze operatiuli 

marTvis daweseba msoflioSi arsebuli erT-erTi Tanamedrove 

sistemis mixedviT. am sakiTxis Sesaxeb Cveni bolo publikacia 

gaxldaT Junral mecniereba da teqnologiebSi saTauriT – 

Tbilisis xidebi marTvis sistemis molodinSi (#1-3, 2009 w.). 

magram, es publikaciebi darCa `xmad mRaRadeblisa udabnosa 

Sina” da Sedegmac ar daayovna. 

md. gldanulas xeobaSi mosulma setyvam da intensiurma 

Tavsxma wvimam daangria md. gldanulaze arsebuli kustaruli 

xidebi da sxva nagebobebi, maTi Semadgeneli nawilebiT Caixveta 

(gadaketa) Tbilisis SemovliTi saavtomobilo gzis xidi-

estakadis qveS arsebuli, sayofacxovrebo nagviT isedac, 

Seviwroebuli xvreti. ris gamoc, movardnili nakadi mlianad 

mimarTuli iqna 5-6 m siganis kalapotSi, xvretis daviwrovebis 

gamo nakadis siCqare da fskeris warecxvis siRrme mniSvnelovnad 

gaizarda da gascda xidis burjebis saZirkvlis CaRrmavebas. 

fskergamoclilma Sualedma burjma dakarga mdgradi 

mdgomareoba, gadayiravda da daingra. burjTan erTad daingra 

masze moTavsebuli ori 24 m sigrZis rkinabetonis milis naSenic. 

bunebrivia, ibadeba kiTxva: kidev ramdeni xidi unda 

gamogvecalos fexqveS, rom xidebis cvenas mohyves iseTi swrafi 

reaqcia, rogorc es moxda amerikaSi, roca 1967 wels pikis 

saaTebSi daingra didi xidi silva-briji dasavleT virjiniaSi, 

ris Sedegadac daiRupa 46 adamiani. am katastrofis Sedegad 

amerikis kongresma mimarTa transportis ministrs moTxovniT 

xidebis inspeqtirebis erovnuli standartis damuSavebisa da 

dangrevis Sesaxeb (laparakia #IBIS standartze). es sakanonmdeblo 
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iniciativa gaxda safuZveli xidebis marTvisa da inspeqtirebis 

axali sistemis Seqmnisa. 

Tu, amerikis SeerTebul StatebSi gaTviTcnobierebulia 

saxelmwifos keTildReobis damokidebuleba gzebis da 

satransporto nagebobebis, maT Soris xidebis mdgomareobaze, 

Cvens sazogadoebaSi (mxedvelobaSi ar gvyavs dargis 

specialistebi) damkvidrebulia mcdari Sexeduleba, rom xidebi, 

transportis `samudamod jansaRi~ obieqtebia, romlebic 

praqtikulad ar saWiroebs gamajansaRebel saremonto samuSaoebs. 

rogor aviciloT Tavidan xidebis `cvena~ 

qveyanaSi xelovnuri nagebobebis normaluri 

eqspluataciis uzrunvelyofis problemis gaTvaliswinebiT 

mizanSewonilad da sasicocxlo mniSvnelobis sakiTxad migvaCnia 

sagzao samsaxuris muSaobis Zirfesviani gardaqmna. 

saqalaqo xelovnuri nagebobebis savalalo mdgomareoba 

gamowveulia im garemoebiT, rom sabWoTa periodSi xidebis 

zedamxedvelobis sistema ver uzrunvelyofda obieqtze 

orientirebuli saremonto samuSaoebis optimaluri 

dagegmvisaTvis saWiro informaciis droul Segrovebasa da 

damuSavebas. postsabWour periodSi situacia kidev ufro 

garTulda finansebis katastrofuli deficitisa da saqalaqo 

samsaxurebis muSaobis dezorganizaciis gamo. 

sabWoTa kavSiris dros arsebuli zedamxedvelobis 

sistema, romelic araprincipuli cvlilebebiT dResac ZalaSia. 

saWiroebda umaRlesi kvalifikaciis specialistebis CarTvas da 

Sromatevadi gamokvlevebisa da gamocdebis Catarebas. 

amavdroulad aucilebeli iyo defeqtebisa da saeqspluatacio 

maxasiaTeblebis gauaresebis Sesaxeb informaciis drouli da 

miznobrivi mopoveba, rac mniSvnelovnad aZvirebda xidebis movla-

Senaxvis xarjs, xolo nagebobebis avariulobis Semcirebis 

amocanis realizacia naklebefeqturi iyo. 

arsebuli mdgomareobis gamosasworeblad saWiroa xidebis 

mdgomareobaze sistematuri zedamxedveloba msoflioSi 
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arsebuli sistemebis analogiurad (Ponts, RAMBRO, BRIDGIT, 

MONSTR, CYM da a.S.), unda damuSavdes amgvari sistema regionis 

Taviseburebis gaTvaliswinebiT. 

standartuli inspeqcia aris teqnikuri meTvalyureobis 

efeqturi ganxorcielebis, nagebobis mdgomareobis winaswari 

ganWvretisa da kontrolis xarisxis amaRlebis saSualeba. 

konkretuli konstruqciebis saimedoobisa da 

xangamZleobis gamokvleva, xidisa da misi elementebis 

mdgomareobis cvlilebebis analizi, xidebis marTvis Tanamedrove 

sazRvargareTuli gamocdilebis Seswavla, am gamocdilebisa da 

Sesabamisi kvlevis Sedegebis gaTvaliswinebiT saTanado 

koncefciis SemuSaveba saWiroebs Semdegi xuTi saprogramo 

RonisZiebis realizacias: 

1. xidebis monacemTa saTanado bazis Seqmna da 

modernizacia; 

2. informaciis Segrovebisa da damuSavebis 

organizaciisa da teqnologiis srulyofa; 

3. xidebisa da sxva xelovnuri nagebobebis movla-

Senaxvisa da saremonto samuSaoebis srulyofa; 

4. xidebisa da sxva xelovnuri nagebobebis mSeneblobis, 

movla-Senaxvis, SekeTebis da rekonstruqciis samuSaoebis 

xarisxis kontrolisa da samuSaoTa organizaciis SemuSaveba da 

praqtikaSi danergva; 

5. xidebis marTvis sistemis Sesabamisi normatiuli 

bazis Seqmna. 

xidebis marTvis sistemis damuSavebasTan erTad 

saswrafod unda Segrovdes statistikuri monacemebi qveyanaSi 

xidebis avariebis Sesaxeb, raTa gamovlindes xidebis avariebis 

gavrcvelebuli mizezi da daisaxos misi aRmofxvris 

RonisZiebebi. 
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 vinaidan saqarTveloSi aseTi monacemebi ar arsebobs, 

sainteresod migvaCnia amerikis SeerTebuli Statebis 

transportis saministros (NYSDOT) monacemebi, romelmac 1950-1988 

wlebis periodSi daaregistrira xidebis 823 avaria, maT Soris: 

 494 (60%) – hidravlikuri mizeziT, e.i. sayrdenisa 

(burjis) da misasvleli yrilis konusis gamorecxvis gamo; 

 108 (13%) – ubeduri SemTxvevis gamo (magaliTad, 

xomaldis dajaxeba xidis burjze); 

 84 (10%) – xidis masalis bunebrivi daZvelebis 

Sedegad; 

 24 (3%) – xanZris Sedegad; 

 34 (3%) – xidis konstruqciis masalis cveTis gamo; 

 14 (2%) – miwisZvris Sedegad; 

 39 (5%) – sxvadasxva mizezis gamo. 

amrigad, xidebis avariebis umetesi pirveladi mizezia 

(60%) ukve proeqtirebis stadiaze xidis qveS arsebuli kalapotis 

deformaciis gauTvaliswinebloba an araswori SecdomiTi 

prognozi, rac ganapirobebs burjebis fundamentis gamorecxvas, 

maTi mdgradobis dakargvas (gadaxras) da SemdgomSi xidis malis 

naSenis ngrevas. 

rogorc msoflio praqtika gviCvenebs, xidis burjebis 

saZirkvlebis gamorecxvisagan tradiciuli meTodebiT dacva (qva-

yrili, gabionebi, filebiT gamagreba da sxva) mxolod amcirebs 

xidis burjebis warecxvis temps da ar icavs maT gamorecxvisagan. 

xiduri gadasasvlelebis mravalwliani eqspluatacia 

gviCvenebs, rom saerTo warecxvasTan erTad xidis qveS, 

burjebTan viTardeba kalapotis lokaluri deformaciebi – 

izrdeba adgilobrivi warecxva. 

Sualedur burjebTan adgilobrivi CaRrmavebebi, 

romlebic aRematebian xidqveSa kalapotis gaangariSebul 

warecxvas, xSirad amcireben burjis fuZis mzidunarianobas, rac 

ganapirobebs misi mdgradobis dakargvas. 
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am garemoebas unda mieqces gansakuTrebuli yuradReba da 

xidur gadasasvlelebTan adgilobrivi warecxva-CaRrmavebis 

arsebobasTan brZolas gadamwyveti roli unda mieniWos xidis 

normaluri eqspluataciisaTvis. 

am mimarTulebiT saWiroa saswrafod gadamowmdes da 

saWiroebis SemTxvevaSi damuSavdes Sualedur burjebTan 

warecxvis gaangariSebis meTodika, bolo xanebSi klimaturi 

pirobebis mkveTri cvalebadobis gaTvaliswinebiT. garda amisa, 

saWiroa warecxvisagan dacvis arsebuli tradiciuli meTodebis 

xelaxali gaanalizeba da ufro efeqturi meTodikis SemuSaveba. 

aseve, erT-erT mTavar pirobad migvaCnia, gamkacrdes 

kontroli arsebuli xidebis siaxloves qviSa-xreSis mompovebeli 

karierebis arsebobaze, agreTve iseT nagebobebze, romlebic 

SeWrili arian kalapotSi an nakads ucvlian mimarTulebas. 

Cvens mier Catarebul kvlevaSi xidebis samsaxuris 

xangrZlivobis damokidebulebaze, misi movla-Senaxvis xarjTan, 

gviCvena, rom movla-Senaxvis racionaluri xarjis SemTxvevaSi 

xidis fizikuri samsaxuris xangrZlivoba daaxloebiT 60 wlis 

farlgebSia.  

moqmed normatiul dokumentebSi [29, 30] xidis ZiriTadi 

konstruqciebis prognozirebuli resursi aris 

gaTvaliswinebuli. xidebis xanmedegobis normatiuli vada (80 

weli) miRebulia yovelgvari konkretuli da realuri 

saeqspluatacio pirobebis gauTvaliswineblad. amis gamo 

SeuZlebelia misi movla-SenaxvisaTvis daigegmos saremonto-

profilaqtikur samuSaoebze gaweuli saWiro danaxarjebi misi 

eqspluataciis periodSi. 

daproeqtebis normebSi xidebis samsaxuris xangrZlivobis 

normis ararseboba ar avaldebulebs damproeqtebels da 

mSenebels xidis konstruqciebis xanmedegobis dacvis 

aucileblobas. amas adasturebs normebiT dadgenili 

rkinabetonis konstruqciebisaTvis damcavi fenis 2-3 sm-is sisqis 

moTxovna. 
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unda aRiniSnos, rom normebSi arasakmarisad 

gaTvaliswinebulma, konstruqciisaTvis mosalodnelma 

moralurma daZvelebam SeiZleba didi finansuri danaxarjebi 

gamoiwvios. ase, mag. 1944 wels aSS-Si miiRes mravalmiliardiani 

programa arsebuli dabali normatiuli datvirTvebis 

SecvlasTan dakavSirebiT mTeli rigi moralurad moZvelebuli 

satransporto nageboboebis rekonstruqciisaTvis, radgan moxda 

normatiuli datvirTvebis 1.5-jer gazrda (HS-30 HS20-is nacvlad).  

 

 

2.4. saqarTvelos pirobebisaTvis rkinabetonis 

xidebis proeqtirebis normebis damuSavebis     

aspeqtebi 

 

Cvens mier aSS, did britaneTSi, CineTsa da sxva qveynebSi 

xidebis daproeqtebis sazRvargareTuli normebis, agreTve 

rkinabetonis koWuri, umetesad winaswardaZabuli malis naSenebis 

daproeqtebis praqtikis analizi gviCvenebs, rom am qveynebis 

normebSi masalebis `koleqtiuri~ (erToblivi) muSaobis efeqti 

gaangariSebebSi gaTvaliswinebulia saeqspluatacio datvirTvis 

qveS. aseTi daskvna advilad SeiniSneba normebiT dadgenili 

saangariSo winaRobebis analizis dros. maTi mniSvneloba metia 

Cveni normebis Sesabamis maxasiaTeblebze, Tumca datvirTvebis 

done axlosaa Cvens normatiul normebTan. magaliTisTvis 

cxrilebSi 2 da 3 Sedarebulia B40 klasis betonisa da masTan 

axlos mdgomi dasavluri normebis markebis betonis normatiuli 

da saangariSo winaRobebi, moyvanilia agreTve Cveni normebis B-11 

(d=5mm) tipis maRali simtkicis mavTulis Sesabamisi winaRobebi. 
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cxrili 2 

B40 klasis betonisa da masTan axlos mdgomi dasavluri 

normebis markebis betonis normatiuli da saangariSo winaRobebi 

 

qveynebis normebi 

СНиП 
2.05.03-

84 
СНиП 

didi 
britaneTi 

CineTi4) aSS4) 

maCveneblebi 
simtkicis aRniSvnebi 

B40 B40 M50
1) 

M49
1) fc=432

2) 

RerZuli kumSva 

normatiuli, 
kg/sm2 

296 266 291 233 - 

RerZuli kumSva 

saangariSo, 
kg/sm2 

234 205 2005) 271 259 

RerZuli gaWimva 14.3/21.43) 13.0/21.53) - 24.7 12.7 

 
1) 20×20×20sm kubebis saSualo simtkice МПа; 

2) СНиП 2.05.03-84-is mixedviT B40 betonis Sesabamisi 

cilindruli nimuSebis saSualo simtkice, kg/sm2; 

3) mricxvelSi – zRvruli mdgomareobis pirvel jgufSi, 

mniSvnelSi – zRvruli mdgomareobis meore jgufSi. 

4) avtosagzao xidebis normebis mixedviT. 

5) pirobiTi sidide – zRvrul mdgomareobaSi saSualo 

simtkice moRunuli koWis kveTis mTel SekumSul 

naxevarze. 

miTiTebuli garemoebebidan gamomdinare, SeiZleba 

davaskvnaT, rom dasavleTis qveynebis rkinabetonis 

konstruqciebSi winaswardaZabuli armaturis xarji gacilebiT 

naklebia. T.linisa da f.kulkis monacemebiT amerikis avtosagzao 

xidebis koWebSi maRali simtkicis foladis xarji 1.5-2-jer 

naklebia analogiur samamulo konstruqciebTan SedarebiT (ix. 

cxrili 4). savali nawilis filebi ki piriqiT, gacilebiT 

Zlieradaa armirebuli, vidre samamulo konstruqciis filebi. 



51 

 

cxrili 3 

B-11 (d=5mm) tipis maRali simtkicis mavTulis normatiuli 

da saangariSo winaRobebi 

 
qveynebis normebi 

maCveneblebi 
СНиП СНиП 

didi 
britaneTi 

CineTi2) aSS2) 

droebiTi winaRoba, 
kg/sm2 

17 000 17 000 16 500 16 300 16 500 

denadobis pirobiTi 
zRvari 
(deformaciis 0.2%), 
kg/sm2 

14 285 14 285 f 3) 

(14 900) 

 f 3) 

 
(15 000) 

normatiuli 
winaRoba 

13 600 12 800 13 400 13 060  

saangariSo 
winaRoba 

11 300 10 100 0.8 f  11 300 0.81 f 

winaswari Zabva, 

kontrolirebadi 

12 450 11 100 - - 0.95 f 

  
1) cxrilSi moyvanilia monacemebi B-11 tipis mavTulisaTvis 

(d=5mm). 

2) CineTisa da aSS-is monacemebi exeba mxolod avtosagzao 

xidebs. 

3) f m da f g  - simtkicis maxasiaTebeli mniSvnelobebia (u=0.95) 

Sesabamisi standartis mixedviT. 

aSS-is normebiT [27] simtkiceze Cveni gaangariSebis 

analogiuri (datvirTvebis donisa da azris mixedviT) 

gaangariSeba unda movaxdinoT drekadi sistemebis centridanul 

kumSvaze masalaTa gamZleobis formulebiT. am rekomendaciis 

analizidan SeiZleba gavakeToT erTaderTi daskvna: utyuaradaa 

miCneuli is faqti, rom TviT sagangebo donis saeqspluatacio 

datvirTvis qveSac ki praqtikulad arasodes xerxdeba zRvruli 

wonasworobis modelis ralizacia. 

magram, britanul da amerikul normebSi rekomendebulia 

SevafasoT konstruqciis kveTis zRvruli mzidunarianoba, Tanac 
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aRniSnulia, rom aseTi Semowmeba unda gakeTdes calke 

armaturisTvis da calke betonisaTvis. cxadia, aq 

gaTvaliswinebulia is garemoeba, rom betonsa da armaturas 

dangrevis win praqtikulad arasodes aqvT kritikuli 

mdgomareoba `koleqtiuri~ muSaobis sxvadasxva pirobebisa da am 

masalebis statistikuri Tvisebebis gamo. amave dros britanul 

normebSi (BS5400) dasaSvebia zRvruli momentis SefasebaSi 

gamoviyenoT marTkuTxa formis betonis SekumSuli zonis 

simaRle `ukidures~ zRvrul mdgomareobaSi koWis mTliani 

simaRlis 0.5-mde. amerikul normebSi rekomendebulia 

rkinabetonis konstruqcia davaproeqtoT ise, rom zRvruli 

datvirTvis miRwevisas armatura iyos plastikur dinebaSi. amave 

dros mniSvnelovnadaa gamkacrebuli (Cvens normebTan SedarebiT) 

moTxovnebi savali nawilis filebis proeqtirebis mimarT (filis 

sisqis minimaluri zoma Semoifargleba 18-20 sm-iT), 

mniSvnelovnadaa dadablebuli armaturisa da betonis saangariSo 

winaRobebi, SemoRebulia mkacri moTxovnebi filebis betonis 

xarisxze. 

dasavleTis qveynebis normebSi didi mniSvneloba eniWeba 

konstruqciis betonSi bzarwarmoqmnis saangariSo kontrols. 

faqtiurad, yvelgan mecnierebis udides miRwevadaa aRiarebuli 

e.w. `nawilobrivi (optimaluri) moWimvis~ principi. kerZod, did 

britaneTsa da CineTSi bzarwarmoqmna kontroldeba betonis 

dasaSvebi pirobiTi gaWimvis mixedviT. es angariSi gansazRvravs 

armaturis winaswari gaWimvis aucilebel dones, xolo xSirad 

mis raodenobasac. yvela sazRvargareTuli qveynis normebSi 

bzarmedegoba, rogorc zRvruli mdgomareoba, ar normirdeba. 

kontroldeba mxolod bzaris gaxsna, romelic saxifaToa 

armaturis koroziis poziciidan da aseve am dros betonsa da 

armaturas Soris Zabvebis gadanawilebiT. 

britaneTis saproeqto normebSi gansakuTrebuli yuradReba 

eTmoba betonis xarisxs -  betonis markis aucilebel da saimedo 

uzrunvelyofas. es moTxovnebi mocemulia BS5400  normebis or 
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specialur nawilSi. am normebis teqnologiuri moTxovnebis 

pasuxismgebloba iseve maRalia, rogorc saangariSo saimedoobis 

yvela moTxovna. 

 
cxrili 4 

maRali simtkicis foladi ruseTisa da aSS-s avtosagzao 
xidebis koWebSi  

 
ruseTis konstruqciebi  aSS-is konstruqciebi 

kveTis 
tipi 

malebi, 
m 

armatura 
kg/m2 

kveTis tipi malebi, m armatura 
kg/m2 

□ 15.0 12.0 
filovani, 

CarCovani da 
wibovani 
qveda 

gafarToebiT 

15.25 (50) 4.6-5.6 

T 24.0 16.0 22.9 (75) 7.5-8.5 

T 33.6 21.0 
30.5 (100) 10.4-11.8 

38.2 (125) 14.6-16.0 

 
 

Cvens mier normatiuli moTxovnebis arasrulad Catarebuli 

analizi gviCvenebs, rom aucilebelia samamulo normatiuli 

dokumentebis koreqtireba, raTa xiduri nagebobebis saimedoobis 

donis Sefasebis samamulo poziciebi davaaxlovoT 

sazRvargareTis qveynebis normebs. aseTi midgoma saSualebas 

mogvcems, uzrunvelvyoT Cveni qveynis gzebze dasavleTis 

qveynebis saavtomobilo datvirTvis SezRudvis gareSe 

usafrTxod gatareba da piriqiT – Cveni datvirTvis dasavleTis 

avtogzebze gatareba. 

warmodgenili winadadebebi saWiroebs detalur ganxilvas. 

maTi realizacia sakmarisad sarwmuno albaTur-statistikuri 

dasabuTebis SemTxvevaSi mogvcems SesaZleblobas, avamaRloT 

saimedooba, teqnikur-ekonomikuri maCveneblebi da, rogorc 

Sedegi, avamaRloT rkinabetonis xiduri konstruqciebis 

konkurentunarianoba foladis da foladrkinabetonis 

konstruqciebis mimarT. 

am TavSi Cvens mier ganxilulia rkinabetonis 

konstruqciebis saimedoobis mxolod erTi aspeqti, romelic 
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dakavSirebulia maTi proeqtirebisa da eqspluataciis normebTan. 

aucilebelia am konstruqciebis saimedoobisa da xanmedegobis 

sxva mniSvnelovani problemebis analizi. 

 

2.5. naturuli gamokvlevebis monacemebis 

gamoyenebiT rkinabetonis xidebis narCeni resursis 

Sefasebis meTodika 

 

2.5.1. gamoyenebuli degradaciuli modelebi 

 

XX saukunis meore naxevarSi xidebis mSeneblobisa da 

eqspluataciis praqtikam naTlad gviCvena Seusabamoba 

daproeqtebisas gansazRvrul saeqspluatacio vadasa (100 weli) 

da faqtiuri xanmedegobas (30-40 weli) Soris.  

wina saukiunis 60-70-ian wlebSi aSenebuli xidebis malis 

naSenebis umravlesoba eqvemdebareba rekonstruqcias an Secvlas. 

maTi saeqspluatacio vadis gaxanrgrZlivebisaTvis aucilebelia 

maTi regularuli Semowmeba, seriozuli instrumentaluri 

diagnostika, konstruqciaSi mimdinare degradaciuli procesebis 

gamoaSkaraveba da prognozireba, maTi tvirTamweobisa da narCeni 

resursis Sefaseba. 

aRsaniSnavia, rom xidis konstruqciebis cveTis procesi 

da maTze moqmedi sxva faqtorebi farTod aris ganxiluli [1-6]. 

Seswavlili elementis armaturisa da betonis kveTebis 

Semcirebisas gamoTvlebiT SeiZleba davamyaroT kavSiri mis 

mzidunarianobasTan [1-3]. 

TiToeul nagebobaSi mzidunarianobis dakargvis procesis 

siCqare aris SemTxveviTi xasiaTis, damaxasiaTebeli mxolod am 

nagebobisaTvis. 

amitomac konkretuli xidis gamokvlevis mizani aris misi 

mosalodneli tvirTamweobis Semcirebis procesis prognozireba 

da im momentis winaswari gansazRvra, roca xidis eqspluataciis 

reJimi risks daeqvemdebareba. 
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amisaTvis aucilebelia Tanmimdevrulad gadawyvetili 

iqnas Semdegi amocanebi: 

 gazomvebiT dadgindes degradaciis procesebis 

maxasiaTebeli parametrebi betonsa da armaturaSi 

gamokvlevis momentSi; 

 Teoriuli gaTvlebiT avagoT degradaciuli 

procesebis regresiis funqciebi t=0 da tgamok. 

wertilebi; 

 SevafasoT degradaciuli procesebis SemTxveviTi 

xasiaTi rogorc retrospeqtivaSi, ise 

perspeqtivaSi; 

 Sefasdes am grafikebiT xidis konstruqciebSi 

kritikuli momentis dadgomis vada; 

am amocanebis gadawyveta unda moxdes sistemuri midgomis 

meTodologiis safuZvelze, romelic iTvaliswinebs yvela im 

faqtorTa kompleqss, maT urTierTdamokidebulebaSi, romlebic 

gansazRvraven gamosakvlevi elementis mzidunarianobas. 

rkinabetonis xidebis konstruqciebis dazianebebis 

saxeobebia: 

meqanikuri dazianebebi, romlebic ar moqmedeben 

konstruqciis tvirTamweobis Semcirebaze (ZiriTadad betonis 

mcire anaxleCi), unda iqnes likvidirebuli uaxloes saremonto 

samuSaoebis periodSi. 

dazianebebi, romlebic konstruqciis tvirTamweobaze 

moqmedebs (rogoricaa mniSvnelovani anatkeCebi betonSi, 

romlebic saSiSroebas uqmnis betonis da armaturis erTobas, 

muSa armaturis an sxva armaturis wyveta, Rrma bzarebi betonSi) 

unda iqnes likvidirebuli uaxloes periodSi, problemis 

aRmofxvramde unda SeizRudos transportisa da fexiT 

mosaiaruleTa moZraoba, es dazianebebi konstruqciis 

xanmedegobis Sefasebisas SeiZleba ar iqnes gaTvaliswinebuli. 

ZalvebiT gamowveuli dazianebebi rkinabetonis 

konstruqciebSi ZiriTadad vlindeba bzarebis gaCeniT an 
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armaturis gadaRliT. bzarebi, romelTa gaxsnis sidide (0.3 mm-

mde) normebiTaa daSvebuli, arsebiTad ar moqmedebs 

xanmedegobaze. maTi umniSvnelo wvlili konstruqciis 

degradaciis procesSi mxolod armaturis koroziis procesis 

daCqarebiT SeiZleba ganvixiloT. 

bzarebi, romlebic normebiT gaTvaliswinebul sidideze 

metia, unda iqnes likvidirebuli uaxloesi saremonto 

samuSaoebis procesSi. 

armaturis gadaRlis procesi, rogorc wesi, aRiniSneba 

eqspluataciidan 50 da ufro meti wlis Semdeg, amitom 

xidebisaTvis, romlebsac aqvT xanmedegobis vada 50 welze 

naklebi, aseTi dazianebebi ar aris aqtualuri. 

roca eqspluataciis vada gaTvlilia 50 welze meti xniT, 

armaturis gadaRliT narCeni resursis Sesafaseblad SeiZleba 

specialuri meTodikis gamoyeneba. 

temperaturisa da mzis radiaciis gavlena. temperaturis 

gavleniT da mzis radiaciiT gamowveuli Zalvebis 

identificireba praqtikulad Zalian Znelia, radganac maTi 

sididis gansazRvra damokidebulia mzis sxivebis mimarT xidis 

saorientacio mdebareobaze, mikroklimatze da kidev uamrav 

faqtorze. 

yinviT gamowveuli rRveva betonSi. betonis rRvevas iwvevs 

gayinva-galRobis mravaljeradi procesebi, rac gamoixateba 

betonis struqturaSi gaCenili mikrobzarebiT, romelic Tavis 

mxriv xels uwyobs ra wylis SeRwevas konstruqciaSi, amiT 

aCqarebs betonis karbonizacias. garda amisa, am dros xdeba 

betonis zedapiruli Sreebis daSla da armaturis gaSiSvleba. 

yinviT betonis rRvevis procesis intensivoba didwilad 

damokidebulia betonis Semadgeneli masalis Tvisebebze: maT 

yinvamedegobaze, qloridebis Semcvelobaze da sxva. Sesabamisad, 

yinviT gamowveuli dazianebis xarisxis Sefaseba xdeba betonis 

faqtiuri simtkicis mixedviT, qloris ionebis SemcvelobiT, 

zedapiruli bzarebis, dazianebebis arsebobiT. 
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betonis gamotutva aris betonis degradaciis saxe, 

romelsac iwvevs bzarebsa da napralebidan SeRweuli wylis 

meSveobiT kiris gamotana, rac iwvevs simtkicis Semcirebas. 

bunebrivia, amas xels uwyobs uxvi atmosferuli naleqi da 

teqnologiuri procesebis dros nestis didi raodenoba. 

armaturis korozia mimdinareobs liTonis zedapiris 

Jangvis xarjze, ris drosac Jangvis produqtebi, romelTa 

moculoba 2.5-jer aRemateba sawyisi liTonis moculobas, iwveven 

garemomcvel betonSi gauTvaliswinebeli gamWimavi Zabvebis 

warmoqmnas, rasac mosdevs betonis dabzarva, SemdgomSi ki misi 

ganSreveba. 

armaturis korozia damokidebulia betonis tenianobis 

xarisxze, karbonizaciis siRrmeze da qloris ionebis gajerebis 

doneze. 

damcavi fenis karbonizacia amcirebs mis ZiriTad damcav 

funqcias da xels uwyobs koroziis dawyebas. qloridebiT 

gajerebis kritikuli zRvari, romlis drosac iwyeba intensiuri 

koroziis procesi, karbonizaciis ar arsebobis dros, Tu aris 

cementis masis 0.4%, karbonizaciis pirobebSi es zRvari 0.2%-mde 

ecema. 

armaturis korozia iwvevs ra misi ganivkveTis Semcirebas, 

TavisTavad amcirebs konstruqciis tvirTamweobas. amasTan erTad, 

iwvevs betonis ganSrevebas, rRvevas da bzarebis warmoqmnas, rac 

kidev ufro amcirebs mis simtkices ganivi Zalebis moqmedebis 

mimarT. 

unda avRniSnoT, rom degradaciis gamomwvev procesebs aqvT 

albaTuri xasiaTi da SeiZleba iqnen aRwerili albaTobis 

kategoriebiT. miaxloebiT isini SeiZleba miRebuli iqnan 

damoukideblebad da normaluri an logonormaluri kanoniT 

ganawilebulad. Semdgomi analizisaTvis da algoriTmi-

zaciisaTvis isini SeiZleba davajgufoT armaturaze da betonze 

maTi zemoqmedebis mixedviT. 

armaturis cveTa. 

 damcavi fenis sisqe; 
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 betonis karbonizacia; 

 betonSi qloris ionebis difuzia; 

 yivniT gamowveuli rRveva; 

 armaturis korozia. 

betonis cveTa. 

 betonis simtkice; 

 yinviT gamowveuli rRveva; 

 betonis gamotutva; 

 betonSi qloris ionebis difuzia. 

imdenad, ramdenadac yvela CamoTvlil faqtors aqvs 

SemTxveviTi xasiaTi, maTi statistikuri maxasiaTeblebis 

gansazRvra unda Sesruldes gare pirobebis mimarT konstruqciis 

erTgvarovan ubnebze. am principiT rkinabetonis wibovani malis 

naSenis koWebisaTvis SeiZleba gamovyoT Semdegi zonebi: 

 koWebis sayrdeni zonebi sadeformacio nakerebis 

maxloblad, romlebic, rogorc wesi, ufro eqvemdebareba 

wylis zemoqmedebas; 

 ganapira koWebis zedapirebi, romlebic upiratesad 

eqvemdebareba naleqebis zemoqmedebas; 

 danarCeni ubnebi. 

droSi armaturis koroziis ganxilvisas SeiZleba gamovyoT 

sami damaxasiaTebeli ubani (nax. 2.): 

 periodi koroziis dasawyisidan koroziuli bzarebis 

gaxsniT 0.3mm da meti – koroziis siCqare (mkm/weliwadSi) 

mudmivia; 

  periodi, roca koroziuli bzarebis gaxsna 0.3mm-ze metia – 

koroziis siCqare progresiulad izrdeba  - miviReT 

koroziis zrdis siCqare meore rigis wiris mixedviT; 

  periodi, roca karbonizaciis siRrme betonSi h karb. 

naklebia damcavi fenis sisqeze h dam. e.i. hkarb<hdam da 

qloris ionebis armaturis ganlageba ar aRemateba 
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cementis masis 0.4%. am periodSi armaturis korozias 

adgili ar aqvs; 

 

 

nax. 2. koroziis procesis grafiki  

tkor.saw. – koroziis procesis dasawyisi 

tpr – koriziis siCqaris progresirebadi zrda (bzarebis 

gaxsna Seadgens 0.3 mm) 

 

 

 

 

nax. 3. kveTSi muSa armaturis rigebis ganlageba. 

 

xazi unda gaesvas im garemoebas, rom muSa armaturis Siga 

rigis (nax. 3.) koroziis dawyeba igive kriteriumis mixedviT 

droSi wanacvlebulia. 

hkor 

tkor.saw.      tpr(0.3 mm)                            t(wlebi) 
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2.5.2. damcavi fenis betonis karbonizaciis 

meqanizmi 

 

damcavi fenis betonis karbonizacia warmoadgens yvelaze 

gavrcelebul universalur agresiul zemoqmedebas, romelsac 

ganicdis bunebriv garemoSi eqspluatirebuli rkinabetonis 

konstruqcia [12]. am movlenis arsi mdgomareobs imaSi, rom 

naxSiroJangi, romlis saSualo moculobiTi koncentracia 

atmosferoSi C=0.03%, urTierTqmedebs kalciumis Jangis 

hidratTan da betonis damcavi fenis tuteebTan. amis gamo 

betonis Txevadi fazes pH  mniSvneloba, romelic karbonizaciis 

ar arsebobisas 12.4-13.0-is farglebSi, ecema 11.0 da ufro nakleb 

mniSvnelobamde. damcavi fenis, rogorc armaturis 

eleqtroqimiuri dacvis funqcia ikargeba, foladis pasiuri 

mdgomareoba irRveva da armatura ganicdis korozias. betonis 

qimiuri Semadgenlobis aseTi cvalebadobis process ewodeba 

karbonizacia an neitralizacia. mis malimitirebel faqtors 

warmoadgens damcavi fenis betonis Txelforovan struqturaSi 

naxSiroJangis difuziis siCqare, procesi nela viTardeba 

konstruqciis zedapiruli fenebidan armaturisaken. 

karbonizacia SeiZleba warmovidnginoT Semdegi qimiuri 

reaqciis saxiT: 

OHCaCOCOOHCa 2322)(        (4) 

amrigad, rkinabetonis konstruqciis betonis damcavi 

fenis karbonizacia xdeba betonis Txevad fazaSi arsebuli 

kalciumis Jangis hidratis atmosferoSi arsebul naxSiroJangTan 

kavSiris Sedegad. naxSiroJangs ukavSirdeba agreTve cementSi 

arsebuli mwvave tuteebi. amis gamo Txevadi fazes tutianoba 

gadanacvldeba neitralur mxareze da betoni kargavs foladis 

eleqtroqimiurad dacvis unars.  
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saqme imaSia, rom tutian garemoSi, roca 4.12pH , 

foladze warmoiqmneba da aRdgeba rkinis hidroJangisa da 

Jangeulebis pasiuri afkebi, romlebic ewinaaRmdegeba armaturis 

korozias, xolo rodesac pH  amaze naklebia, es ar xdeba. amis 

gamo karbonizaciis gamokvlevisadmi miZRvnili da gamo-

qveynebulia samuSaoTa Zalian didi raodenoba. 

betonis forovan struqturaSi naxSiroJangis difuzia 

sakmaod zustad aRiwereba diferencialuri gantolebebis 

sistemis saSualebiT, magram, Cveulebriv eyrdnobian pirveli 

rigis diferencialur gantolebas, romelic fikis pirveli 

kanonis saxeliTaa cnobili, Tumca misi praqtikul 

gaangariSebebSi gamoyeneba meTad garTulebulia da rogorc wesi, 

sainJinro SefasebebisaTvis iyeneben naxevrad empiriul 

damokidebulebas e.w. `kvadratuli fesvis damokidebulebas~ 

Semdegi saxiT: 

 

tAx          (5) 

sadac x  karbonirebuli fenis siRrmea, sm; 

  t  - dro (wlebi); 

 A  - empiriuli koeficienti (sm/weli0.5). 

marTlac, karbonizaciis dros xdeba betonis 10-12%-iT 

gamkvriveba, naxSiroJangis difuziis siCqare betonis siRrmeSi 

gadaadgilebasTan erTad mcirdeba da difuziis siRrme 

aRmoCndeba droidan kvadratuli fesvis proporciuli. 

formulas (5) gaaCnia mravalricxovani eqsperimentuli 

dadastureba. 

rodesac vixilavT bunebriv garemoSi eqspluatirebul 

konstruqciebs, kerZod, xidur konstruqciebs, A  koeficienti 

gamoxatavs betonis struqturisa da Semadgenlobis siCqareze, 

damcavi fenis sisqeze, nagebobaSi rkinabetonis elementis 

eqspluataciis pirobebsa da mdgomareobaze, agreTve klimatur 

faqtorebze erTobliv gavlenas.  
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karbonizaciis siCqare ganisazRvreba  difuziis koefi-

cientiT D . magaliTad, naxSiroJangis difuziis koeficienti 

haerSi Seadgens 139.0D sm2/wm2, xolo wyalSi misi mniSvneloba 4-

jer naklebia. betonis heteroforovan struqturas axasiaTebs 

labirinTuli da zRurbluri SeRwevadoba, romelic 

mniSvnelovnadaa damokidebuli bevr, maT Soris teqnologiur 

faqtorebze, rogorebicaa masalis Semadgenlobisa da 

struqturis ganmsazRvreli wyal-cementis Tanafardoba, cementis 

xarji. betonis gamkvriveba da gamagrebis pirobebi, damcav fenaSi 

Cajdomis bzarebis arseboba da sxva. wylis orTqlis 

kapilaruli kondensaciis Sedegad xdeba betonis struqturaSi 

forebis calkeuli jgufebis wyliT Sevseba, rac mkveTrad 

moqmedebs betonSi naxSiroJangis difuziis efeqturobaze. 

naCvenebia, rom haeris fardobiTi tenianobis 30-dan 65-70%-mde 

cvalebadobisas betonis SeRwevadoba airebisaTvis TiTqmis ar 

icvleba, xolo 70-dan 90%-is intervalSi igi orjer mcirdeba. 

Zalian bevri gamokvleva mieZRvna wyal-cementis fardobis, 

rogorc betonis Semadgenlobis parametrebis karbonizaciis 

siCqareze gavlenis Seswavlas, rac sxva Tanabari pirobebis dros 

ganmsazRvrelad moqmedebs mis SeRwevadobaze. 

cxrilSi 5 moyvanilia A  koeficientis mniSvnelobebi 

betonis wyal-cementis Tanafardobis mixedviT, romelic 

miRebulia samamulo da ucxoeli mkvlevarebis monacemTa 

damuSavebis Sedegad [2]. 

 

 

 

 

 

 

 

cxrili 5 
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(5) formulaSi A (sm/weli0.5) koeficientis mniSvneloba 

wyali-cementi Tanafardoba 

0.4 0.45 0.5 0.55 0.6 

0.24 0.269 0.4 0.474 0.537 

0.113 0.124 0.17 0.2 0.27 

0.106 0.207 0.272 0.328 0.373 

0.222 0.36 0.469 0.537 0.763 

0.105 0.207 0.270 0.327 0.372 

0.16 0.23 0.32 0.37 0.46 

 

 

karbonizaciis procesis cnobilma mkvlevarma k.kiSitanim 

SemogvTavaza empiriuli formula, romelic amyarebs 

damokidebulebas siRrmesa x (sm) da karbonizaciis dros t(wlebi) 

Soris iseTi betonebisaTvis, romlebic gansxvavdebian wyali-

cementis fardobiT (roca w/c<0.6): 

2

2.7

76.16.4
xt




w/c
       (6) 

misi gardaqmniT miviRebT (5) formulaSi A  sididis 

mniSvnelobas: 

2.7

76.16.4 


w/c
A         (7) 

 

 

2.5.3. betonSi armaturis koroziis ganviTarebis 

analizi 

 

armaturis koroziis ganviTareba Seicavs Semdeg ZiriTad 

stadiebs: 

difuzuri stadia, romelsac ganapirobebs rogorc betonis 

damcavi fenis karbonizacia, aseve betonis zedapirze moxvedrili 

qlorovani marilebis armaturaSi SeRweva da armaturiswina 
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fenaSi kritikul koncentraciamde misi TandaTanobiT dagroveba. 

es yvelaze xangrZlivi stadiaa. portlandcementze xiduri 

konstruqciebis betonisaTvis, roca damcavi fenis sisqe 30mm-ia, 

difuzuri qloriduli stadiis xangrZlivoba daaxloebiT 15 

welia, xolo damcavi fenis sruli karbonizaciisaTvis – 5 weli. 

25 mm-iani damcavi fenis SemTxvevaSi maTi xangrZlivoba 

daaxloebiT 10 welia. 

moyinulobis sawinaaRmdego marilebad gamoyenebuli 

qloridebi moxvdebian betonis zedapirze da difuziis xarjze 

SeaRweven armaturaSi. am procesis Sedegad betonis zedapirul 

fenebSi qloridebis Semcirebuli koncentracia ama Tu im zomiT 

aRemateba mimdinare zamTarSi an momdevno wlebSi moyinulobis 

sawinaaRmdegod marilebis Semdgomi gamoyenebis dros, romelic 

inarCunebs procesis difuziur potencials. mis raodenobriv 

gamosaxulebas warmoadgens betonis zedapirul fenaSi qlorid-

ionebis koncentracia, romelsac garkveul wilad SemTxveviTi 

xasiaTi aqvs da ganisazRvreba klimaturi pirobebiT, xidze 

moZraobis intensiurobiT, xidis eqspluataciis xarisxiT da sxva. 

es zemoqmedeba Tavisi arsiT ar eqvemdebareba gaangariSebebsa da 

prognozirebas. isini SeiZleba davaxasiaToT zogierTi Rrmad 

gasaSualebuli maCveneblebiT da swored maTi integraluri 

SedegiT SeiZleba vimsjeloT betonis zedapirul fenaSi 

qloridebis Semcvelobaze. 

im SemTxvevaSi, Tu damcav fenas gaaCnia bzarebi, magaliTad 

betonis Cajdomisagan, Zalovani bzarebi da sxva, haeris maRali 

fardobiTi tenianobis an pirdapiri atmosferuli danamvisagan 

kondensaciis Sedegad aRmoCndebian wyliT Sevsebuli, amiT 

armaturaSi qloridebis SeRweva daCqardeba da SeiZleba 

warmoiqmnas lokaluri koroziuli kera, romelic SemdgomSi 

muSaobs, rogorc Zabvis koncentratori. 

betonis damcavi fenis karbonizaciis an armaturis wina 

fenaSi qlorid-ionis kritikuli koncentraciis Seqmnis Semdeg 

dgeba foladis koroziis ganviTarebis stadia, romelic iwvevs 

damcavi fenis ganSrevebas da masSi bzarebis gaCenas. am stadiis 
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xangrZlivoba daaxloebiT 3-5 welia. bzarebis gaCenis Semdeg 

koroziis procesi mimdinareobs ufro intensiurad da Riad da 5-

7 wlis Semdeg konstruqcia saWiroebs remontsa da aRdgenas. 

rac metia qloridebis koncentracia betonSi (kritikuli 

mniSvnelobis zeviT), miT metia armaturis koroziuli cveTa da 

kveTis kargva. am koroziuli cveTis siCqarea 0.08-0.12mm/weli, 

magram SeiZleba miaRwios 0.5mm/weli da ufro metsac [55] da 

cxadia, ar aris damokidebuli armaturis sawyis diametrze. 

difuzuri periodis xangrZlivoba ZiriTadad 

damokidebulia qlorid-ionebis koncentraciaze.  

korozia iwyeba maSin, rodesac armaturis wina fenaSi 

qlorid-ionebis koncentracia zRurblovan mniSvnelobas 

miaRwevs.  

saqarTveloSi rkinabetonis xiduri konstruqciebis 

gamokvlevis gamocdileba gviCvenebs, rom betonis zedapirul 

fenaSi qlorid-ionebis Semcveloba iSviaTad aRemateba cementis 

masis 1%-s. amasTan, procesis difuziuri stadia xidis 

betonisaTvis  (roca damcavi fenis sisqe 2-3sm-ia) Cveulebriv, 

grZeldeba araumetes 5-15 wlisa da mniSvnelovnadaa 

damokidebuli damcavi fenis sisqeze. 

 koroziis dawyebidan, koroziuli bzarebis gaCenamde 

periodi. koroziis siCqare mudmivia (tdas.kor- tbz.). 

betonis armaturis wina fenaSi qlorid-ionebis zRurbluri 

koncentraciis miRwevis Semdeg iwyeba foladis koroziis 

procesi. am dros warmoqmnili rkinis Jangebisa da hidroJangebis 

gavleniT betonis damcav fenaSi aRiZvreba gamWimavi Zabvebi da 

gaCndeba erTi an ori bzari, romlebic mimarTulia armaturis 

Reros gaswvriv. am stadiis xangrZlivoba, Cveulebriv, 5-10 wels 

Seadgens (intervali tbz.- t). 

 0.3mm da metad gaxsnili koroziuli bzarebis gaCenis 

Semdgomi periodi. 

imis gamo, rom agresiuli garemos armaturaSi SeRweva 

ioldeba, misi koroziuli cveTis siCqare progresulad izrdeba. 
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cxadia, rom damcav fenaSi koroziuli bzarebis warmoqmna 

aris mTel rig faqtorebze damokidebuli procesi. pirvel rigSi 

igi damokidebulia koroziuli cveTis xarisxze. procesis 

raodenobrivi maxasiaTeblebis gasagebad aucilebelia armaturis 

koroziis Sedegad damcavi fenis rRvevis modelis arseboba, 

magram Cvens mier moZiebul samamulo da ucxour literaturaSi 

aseTi saxis kvlevebi ver aRmovaCineT. damcavi fenis rRveva 

ganixileba, rogorc erTmomentiani eqsperimentuli faqti, 

romelic ganuxrelad moyveba armaturis koroziis faqts. 

garda wminda samecniero interesisa, damcavi fenis rRvevis 

modelis damuSavebas aqvs gamoyenebiTi xasiaTic, romelic 

dakavSirebulia gamokvlevis problemebTan. 

Cveulebriv, gamokvlevebis dros armaturis koroziis 

xarisxis zusti gansazRvra, SeiZleba moxdes mxolod armaturis 

Reroebis nimuSebis amoRebisa da SemdgomSi maTi 

laboratoriuli damuSavebis gziT. amasTan, maTematikuri 

statistikis moTxovnebis [17] Sesabamisad sakmarisad saimedo 

SefasebisaTvis (koroziis araTanabrobis gaTvaliswinebiT) 

aucilebelia gamovikvlioT 10-15 nimuSi. 

koroziis xarisxis Sefasebis gamokvlevis dros betonis 

amotexvis adgilebSi gaSiSvlebul armaturaze pirdapiri 

gazomvis Catareba ar gvaZlevs saimedo Sedegebs am monatexebis 

mcire raodenobisa da zusti gazomvis Catarebis SeuZleblobis 

gamo, amitom sainteresoa mcdeloba SevafasoT armaturis 

koroziis xarisxi konstruqciis zedapirze misi garegani 

gavlenis mixedviT. aseT niSans SeiZleba warmoadgendes betonis 

damcav fenaSi ganivi bzarebis gaxsnis sidide, romelic 

gamowveulia armaturis koroziiT. es sakiTxi gaanalizebulia 

literaturaSi [48, 54]. 

mocemulia 0r  radiusis armaturis Rero, romelic raRac 

ubanze Tanabradaa korozirebuli. am SemTxvevaSi sigrZis 

erTeulze moculobiTi cvlilebis tolia.  
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rogorc ukve aRvniSneT, koroziis produqtebis moculoba 

korozirebuli liTonis moculobasTan SedarebiT saSualod 2.5-

jer icvleba [25]. viTvaliswinebT ra, rom koroziis produqtebis 

warmoqmnis pirobebi SezRudulia, miviRebT: 

KK SS 20          (9) 

sadac KS0  koroziis produqtebis kveTis farTobia; 

  KS  - korozirebuli liTonis kveTis farTobi. 

rasac mivyavarT koroziis produqtTa fenis armaturis 

faqtiuri radiusis ( Kr0 ) gadidebas sawyis radiusTan 0r  

SedarebiT da miT umetes Semcirebul efeqtur kveTasTan ( Kr ) 

SedarebiT. 

armaturaze koroziis produqtebis warmoqmnis Sedegad 

xdeba misi gamowurva umciresi winaaRmdegobis mxareze, rasac Tan 

sdevs damcavi fenis ganSreveba. amasTan, armaturis Reroszeda 

betonis fena praqtikulad ar deformirdeba. 

ganvsazRvroT koroziis produqtebis fenis korozirebuli 

armaturis kveTis zomebi da damcavi fenis gamowurvis sidide. 

formula (9) SeiZleba Semdegi saxiT warmovadginoT:  

)(2)( 22

0

22

0 KKK rrrr    

aqedan    22

0

2

0 2 KK rrr   

CavsvaT     0rrK                 (10) 

sadac   koroziis siRrmea. 

miviRebT   22

0

2

0

2

0

2

0 2)()(2  rrrr K  

22

00 2)(  rr K       (11) 

ganvixiloT magaliTi: vTqvaT, betonis klasia B35, damcav 

fenas aqvs 25mm sisqe ( 35.05.2 h sm). misi ganSreveba moxda 

10l sm sigrZeze. warmoiSva 0.2 mm bzari. ganvsazRvroT koroziis 

siRrme bz , romlis drosac warmoiSva bzari da armaturis 

koroziis xarisxi   Sesabamisi bzaris SemTxvevaSi B35 

betonisaTvis: 

95.1btR mpa   da   3105.34 E mpa 
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nax. 4. armaturis Reros kveTis cvlileba koroziis 

Sedegad. 

 0r  - armaturis Reros kveTis sawyisi radiusia; 

Kr0  - Jangis fenis sawyisi radiusi; 

Kr  - koroziuli cveTis Sedegad armaturis Reros kveTis 

radiusi. 

 

 

 

 

nax. 5. korozirebuli armaturis damcavi fenis gamowurva. 

1 – armaturis Reros sawyisi mdgomareoba; 

2 – koroziis Sedegad armaturis Reros mdgomareoba; 

3 – bzari betonSi – damcavi fenis ganSreveba; 

4 – grZivi bzari damcav fenaSi. 
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nax. 6. armaturis koroziis dros damcavi fenis daSlis 

sqema. 

a – damcavi fenis muSaobis saangariSo sqema bzaris 

gaCenamde; 

b – koroziuli bzaris gaxsnis sqema damcavi fenis 

deformaciis dros. 

 

 

damcav fenaSi grZivi bzari warmoiqmneba, roca koroziuli 

cveTis siRrme iqneba: 

mmsmbz 027.00027.0
105.3437

1095.1
3

2





  

Cveni magaliTisaTvis aviRoT b42.0 . es niSnavs, rom 0.2mm 

bzaris SemTxvevaSi armatura korozirebulia 08.0 mm siRrmeze.  

aRsaniSnavia, rom damcavi fenis muSaobis sxva saangariSo 

sqemis gamoyeneba daaxloebiT analogiur Sedegebs iZleva. 

miRebuli Sedegi saSualebas gvaZlevs davaskvnaT, rom 

damcav fenaSi grZivi bzaris warmoqmna, romelic mimarTulia 

armaturis Reros gaswvriv, xdeba foladis Zalian mcire 

koroziuli cveTis dros. ganxilul magaliTSi igi Seadgens 30 

mkm-s. amrigad, armaturis pasiurobis darRvevis Semdeg bzari 

gaCndeba Zalian mcire drois ganmavlobaSi. Tu es moxda, damcavi 

fenis karbonizaciis Sedegad, maSin am stadiaze unda 
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SemovifargloT mxolod profilaqtikuri RonisZiebebiT (betonis 

SeRebva da hidrofobizacia, lokaluri datenianebis wyaroTa 

likvidacia da sxva.). qloriduli agresiis SemTxvevaSi es 

RonisZiebebi sakmarisi araa. 

CavataroT Cveni Sedegebis Sedareba naturuli eqsperimentis 

monacemebTan [43], magram dasawyisSi gaviTvaliswinoT kidev erTi 

mniSvnelovani garemoeba: 

Cvens mier koroziuli cveTa   warmodgenilia 

determinirebuli saxiT, Tumca realurad igi warmoadgens 

ramdenime SemTxveviTi parametris funqcias:   - grZivi bzaris 

gaxsna, l  - damcavi fenis ganSrevebis ubnis sigrZe armaturis 

Reros RerZidan orive mxareze, h  - damcavi fenis sisqe. es 

parametrebi SemTxveviTi sidideebia da pirveli miaxloebiT 

SeiZleba CavTvaloT, rom isini eqvemdebarebian normalur 

ganawilebas. 

SeiZleba davuSvaT, rom   warmoadgens normalurad 

ganawilebul sidides. 

  sididis varirebis sarwmuno intervali J  am SemTxvevaSi 

iqneba [17]:  

    ttJ ;(        (12) 

sadac   maTematikuri molodinia (saSualo mniSvneloba); 

    - saSualo kvadratuli gadaxra; 

  t  - cxrilis koeficienti, romelic damokidebulia 

42.0  sarwmunoobis albaTobaze, roca 9.0 , 64.1t . 

monoliTuri betonisaTvis damaxasiaTebeli variaciuli 

koeficientis %15v  mniSvnelobis safuZvelze miviRebT 

 15.0 . amrigad,  -s varirebis sarwmuno intervals Semdegi 

sazRvrebi gaaCnia: 

)25.1;75.0(15.064.1;15.064.1 J      

(13) 

samSeneblo mecnierebis madridis institutSi cnobili 

mkvlevaris, prof. k. andrades xelmZRvanelobiT Catarda didi 
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eqsperimenti armaturis koroziis Sedegad rkinabetonis rRvevis 

Sesaswavlad [49]. 

foladis Reroebs awyobdnen 30h mm damcavi fenis betonis 

nimuSebSi, Reroebze modebuli iyo mudmivi anoduri deni, 

romelic iwvevda foladis korozias da adgendnen 

damokidebulebas damcav fenaSi grZivi bzaris gaxsnis siganesa 

da Reros koroziul cveTas Soris. am mizniT Reroebs 

amoiRebdnen, Sewamlavdnen da gansazRvravdnen koroziis Sedegad 

masis kargvas. 

aq moyvanili midgoma, rogorc gveCveneba, ramdenadme 

zogadia da vrceldeba ara mxolod xidur, aramed rkinabetonis 

sxva konstruqciebzec, romlebSic sxvadasxva mizeziT 

gamowveuli armaturis koroziis Sedegad moxda damcavi fenis 

daSla. 

amasTan erTad Cvens mier SemoTavazebulia naturul 

pirobebSi armaturis koroziis xarisxis Sefasebis aramrRvevi 

meTodi. 

armaturis koroziuli mdgomareobis instrumentaluri 

Sefaseba tardeba armaturis eleqtroqimiuri potencialebis 

gazomvis gziT.  

es xerxi SeiZleba gamoviyenoT konstruqciis SefardebiT 

(didi farTobisa da sigrZis mixedviT) ubnebisaTvis da 

koroziuli procesis faqtis SefasebisaTvis sruliad 

koreqtulia. 

xerxi saSualebas gvaZlevs gamovavlinoT koroziuli 

procesebis arseboba manamde, sanam warmoiqmneba Jangis fenebi da 

moxdeba betonis damcavi fenis gabzarva. 

betonSi koroziuli aqtiurobis maCvenebels warmoadgens 

misi eleqtroqimiuri potencialis mniSnveloba, romelic 

ganisazRvreba, rogorc galvanur elementSi (Sedarebis spilenZ-

sulfatis eleqtrodi) aRZruli eleqtromamoZravebeli Zalis 

(emZ) sidide. aseT eleqtrul wredSi betoni asrulebs erTgvari 

eleqtroliti-gamtaris rols. armaturis koroziuli aqtivobis 

gansazRvrisaTvis betonSi foladis potencialebis gazomva 
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reglamentirebulia rig sazRvargareTul qveynebSi, maT Soris 

aSS-s (ASTM C-876-91) da didi britaneTis (BS 1881, Part 201) 

standartebiT. 

betonisagan damzadebul samSeneblo konstruqciebSi 

armaturis Reroebis koroziis aramrRvevi kontrolisaTvis 

gamoiyeneba sxvadasxva xelsawyoebi da mowyobilobebi (CANIN, 

COLEBRAND, REBAR, CHECKER). 

saqarTvelos teqnikuri universitetis xidebisa da 

gvirabebis kaTedraze damuSavebuli xelsawyo (nax. 7.) Seicavs 

Sedarebis spilenZi-sulfati eleqtrods, SemaerTebel gamtarebsa 

da gamzom xelsawyos. Sedarebis eleqtrodi warmoadgens 

dieleqtrikisgan damzadebul xist milaks (1), romlis Siga 

sivrceSi (4) moTavsebulia spilenZis Rero (3). eleqtrodis 

milakis erTi bolo daxurulia ubralo sadebiT (2), romelsac 

aqvs kapilarul-difuziuri gamtaroba, xolo meore – sacobiT (5), 

romelic zedapirze gamoyvanilia momWeriani spilenZis 

eleqtrodis boloTi (6). 

 

 

 

nax. 7. xelsawyo kxg. sqema koroziis Sesafaseblad 

 

  

konkretul konstruqciaSi armaturis mdgomareobisa da 

potencialis donis Sesabamisobis dasazusteblad (-200)-dan (350 
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mv-mde. gazomvis diapazonSi mizanSewonilia movaxdinoT 

armaturis SerCeviTi gaxsna. 

Tbilisi – samgzavro-sarkinigzo sadguris teritoriaze 

mdebare fexiTmosiaruleTa gzagamtaris gamocdisas armaturis 

koroziis xarisxis dasadgenad Cvens mier gamoyenebuli iyo 

inglisuris forma (ADVANCED ENGENEERING) aparatura. 

armirebuli filis zedapirze gamoiyo ubani, romlebzec 

datanili iqneba bade 1-1.5 m. bijiT. gazomvebis SedegebiT 

mivuTiTeT ricxvTa veli (nax. 8).  

 

 

nax. 8. betonis damcavi fenis farTobisa da 

eleqtropotencialis gazomvis ricxvTa veli. 

 

ricxvTa velSi rgolebSi Cawerili ricxvebi gviCvenebs 

azomvis wertilebSi eleqtropotencialis sidides mv-Si, 

romelTa mixedviTac ganisazRvreba koroziuli procesis 

arsebobis albaToba (nax. 9). ricxvebi ujredebis centrSi 

gviCvenebs betonis damcavi fenis sisqes. 

ricxvTa velis monacemebis analizi gviCvenebs, rom damcavi 

daweulia – fenis sisqe meryeobs S-23mm-is farglebSi, xolo 

koroziuli procesebis ganviTarebis albaToba 50%-s aRemateba. 
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gazomvis Sedegebis mixedviT gakeTda daskvna malsaSenis 

konstruqciis gadaudebeli gaZlierebis aucileblobis Sesaxeb. 

 

 

 

 

nax. 9. koroziuli procesebis albaToba malis naSenSi. 

 

 

armaturis koroziuli cveTis gaangariSebis algoriTmi 

sawyisi monacemebi. 

sawyisi monacemebi iyofa jgufurad; 

 saproeqto maxasiaTeblebi; 

 SemTxveviTi degradaciuli procesebis maxasiaTeblebi 

gamokvlevis Sedegebis mixedviT; 

 algoriTmis parametrebi; 

 

saproeqto maxasiaTeblebi: 

 kveTis Semadgenloba, misi geometriuli parametrebi; 

 damcavi fenis saproeqto sisqis (angariSSi miiReba 

qvemodan da gverdidan sisqeebis umciresi mniSvnelobebi); 

 betonis saproeqto marka da misi marka yinvamedegobis 

mixedviT. 

gamokvlevis monacemebi: 

 damcavi fenis sisqe.; 

 betonis simtkice; 

 karbonizaciis sisqe; 

 qloridebis difuzia; 
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 betonis zedapiruli fenis yinulovani daSla 

(dasvelebul ubnebze); 

 armaturis koroziis siRrme im ubnebze sadac 

koroziuli bzarebi gaxsnilia 0.3mm-ze naklebad da 

0.3mm-ze metad. 

algoriTmis parametrebi: 

 SemTxveviTi procesebisa da funqciebis histogramaTa 

intervalebi; 

 procesebisa da funqciebis maqsimaluri gansaxilveli 

mniSvnelobebi; 

 sxvadasxva parametrebis gansazRvris sizuste. 

 

gaangariSebis Tanmimdevroba: 

1. aigeba damcavi fenis sisqis piqtograma (intervali 1sm); 

TiToeul i-ur intervals Seesabameba pi albaToba, amasTan,  

 
i

iP 1 ; 

2. cnobili formulebiT ganisazRvreba degradaciuli 

SemTxveviTi procesebis: karbonizaciis, qloridebis difuziis, 

wyliT dasvelebul ubnebze betonis yinulovani daSlis 

(simtkicis dakargva), armaturis koroziis wliuri nazrdebis 

variaciaTa koeficientebi, moiZebneba albaTobaTa simWidrovis 

ganawileba am nazrdebisaTvis; 

3. t  wlidan da maTi nazrdebis )1( t  wlamde periodSi 

degradaciuli procesebis SemTxveviTi funqciebis gadamravlebis 

gziT aigeba Sesabamisi funqciebi )1( t  wlis periodSi, amasTan, t -

s mniSvneloba SeiZleba iyos ganusazRvreli; 

4, ganisazRvreba elementis mzidunarianoba, rogorc 

SemTxveviTi droebiTi procesis (armaturisa da betonis cveTis 

xarisxis gaTvaliswinebiT) da aigeba mzidunarianobis )(tS  

ganawilebis integraluri funqcia 1 wlis intervaliT; 

5. xanmedegobis kriteriumebis Sesabamisad da xanmedegobis 

mixedviT saimedoobis koeficientis gaTvaliswinebiT 
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ganisazRvreba fizikuri cveTis poziciebidan elementTa 

prognozirebadi narCeni muSaobis unarianoba. 

moyvanili debulebebis safuZvelze amJamad stu-s 

xidsacdel centrSi muSavdeba kompiuteruli programa. 

 

 

2.6. rkinabetonis xidebis damaxasiaTebeli 

dazianebis analizi avtoris mier sistemuri 

midgomis gamokvlevis meTodologiiT 

 

1949 w. Tbilisis transportis inJinerTa institutSi 

(amJamad stu) Seiqmna xidsacdeli sadguri, romlis 

TanamSromlebmac misi daarsebidan dRemde gamoscades 400-ze meti 

xidi. 

monacemebi bolo wlebSi gamocdili xidebis Sesaxeb 

mocemulia danarTSi. 

dazianebebi rkinabetonSi 80-90%-iT SeiZleba 

kvalificirdebodes bzarebis gaCeniT. saerTod, bzarebis gaCena 

rkinabetonSi bunebrivi da dasaSvebi procesia, magram 

aucilebelia, rom bzarebis gaxsnis sididem ar miaRwios saSiS 

zRvrul sidides. 

rkinabetonSi bzarebis warmoSoba SeiZleba ganpirobebuli 

iyos sxvadasxva mizezebiT. bzarebi SeiZleba iyos sxvadasxva 

saxifaTo xarisxis, siRrmis, sigrZis da siganis. viTarebis 

sworad SefasebisaTvis saWiroa maTi sistemuri analizi, 

romelic moicavs Semdegs: 

- bzarebis aRwera, romelSic Sedis misi mdebareoba, 

sigrZe, siRrme da gaxsnis sigane; 

- bzarebis warmoSobis savaraudo mizezi; 

- prognozi bzarebis Semdgom ganviTarebaze; 

- konstruqciisaTvis bzarebis saxifaTo xarisxze daskvna; 

- bzarebis SemcirebisaTvis an maTi konservaciisaTvis 

saWiro RonisZiebebi. 
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nax. 10. bzarebi xidur konstruqciebSi 

 

 

rkinabetonis konstruqciebSi bzarebi SeiZleba warmoiSvas 

ZiriTadad ori faqtoriT: betonis arasakmarisi simtkice 

gaWimvaze da moqmedi Zalvis sididiT. Tuki betonis simtkice 

gaWimvaze mocemuli klasis betonisaTvis mudmivi sididea, masze 

moqmedi gare datvirTvis sidide cvalebadia. 

bzarebs ganasxvaveben maTi warmoSobis ZiriTadi mizezis 

mixedviT. es aRwerilia mocemul sqemaze. nax. 10 betonis Tanda-

TanobiTi gamagrebis procesSi akvirdebian bzarebs, romlebic 

warmoiqmneba betonis TandaTanobiTi gamagrebis sxvadasxva 

bzarebi betonSi 

sakuTari 

wonisagan 

dajdomisa 

SekumSviTi 

temperaturul- 

SekumSviTi 

 
teqnologiuri 

eqspluataciis 

temperaturul- 

SekumSviTi 

masiur 

sayrdenebSi 

ujredebis 

kedlebSi 

koWis 

kedlebSi 

sayrdenis 

garsSi 

Wiqiseburi 

tipis 

saZireSi 

Zalovani yinulis 

zemoqmedebisagan 

ganivi 

wibovan 

pirapirebSi 

gaWimul 

zonaSi 

Cvulebrivi 

armaturis 

SemTxvevaSi 

grZivi 

SekumSul 

zonaSi 

koroziuli 

daxrili 

kedlebSi 
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stadiaze. isini mkveTrad gansxvavdebian erTmaneTisagan. bzarebi, 

romlebic warmoiqmneba adreul, anu jer kidev plastikuri 

mdgomareobis stadiaSi, aris araRrma, zedapiruli da wyvetili 

formis, maT `teqnologiuri~ kvalifikaciis bzarebs uwodeben. 

bzarebi, romlebic mogvianebiT, betonis mier simtkicis 

miRebis Semdgom warmoiqmnebian, tipiuri Zalovani xasiaTisaa. 

isini umniSvnelod icvlian gaxsnis sidides bzaris mTel 

sigrZeze, napirebi uswormasworo aqvT da aqvT mcire siRrme, 

rogorc wesi, 0.05-0.20mm – armirebul betonSi. aseT bzarebs 

uwodeben `Zalovans~. xSir SemTxvevaSi betonis gamagrebis 

procesSi warmoSobil bzarebs ukeTeben ignorirebas, ramac 

SeiZleba gamoiwvios negatiuri movlenebi. 

aseT movlenas hqonda adgili q. kuSkeSi, rodesac rkinigzis 

xidis malis naSenSi aRmoCnda uamravi 2 mm zomis bzari, 

romlebic gamoiwvia betonis gamagrebis procesSi cxeli da 

mSrali amindis pirobebSi bzarebis warmoqmnis asacilebeli 

RonisZiebebis gautareblobam. 

Casxmuli betonis zeda nawilSi xSirad warmoiqmneba 

bzarebi, romlebic gamowveulia betonis jdeniT isini Cndeba 

cementis xsnaris Tavmoyris adgilebSi da xasiaTdeba gaxsnis 

cvalebadi, daaxloebiT 1-3mm sididiT. 

betonis jdeniT gamowveuli bzarebi SeiZleba warmoiqmnas 

agreTve yalibis SemTxveviTi deformaciiT. aseve axladCasxmul 

betonze raimes SemTxveviTi zemoqmedebiT. aseTi bzarebis 

warmoqmnis wyaro SeiZleba gaxdes zedmetad xisti armatura. 

jdeniT gamowveuli bzarebi xSirad gvxvdeba rTuli 

konfiguraciis blokebSi kveTis mkveTrad Secvlis adgilebSi. 

imis gamo, rom aseTi bzarebi Cndeba gaumagrebel betonSi, maT 

aqvT narRvevis saxe mkveTrad cvalebadi siganiT, uswormasworo 

kideebiT. 

aseTma bzarebma Tavis droze didi sirTuleebi Seuqmna 

xidebis Rruiani filebis damzadebas qarxnuli wesiT. 
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teqnologiuri bzarebi. temperaturuli jdenis bzarebs 

betonSi, rogorc wesi, aqvT gamWimavi Zalebis marTobuli 

mimarTuleba da maTi gaxsnis sidide aRwevs 2mm-s da metsac. 

aseTi tipis bzarebi gansakuTrebiT gvxvdeba didi zomis 

monoliTur konstruqciebSi. isini gamowveulia betonirebis 

procesSi siTburi reJimis araTanabari ganawilebiT da betonis 

jdeniT. 

sakuTari woniT gamowveuli bzarebi viTardeba im 

SemTxvevaSi, Tuki konstruqciis yalibidan amoRebis momentSi 

betons ar aqvs miRebuli saWiro simtkice. aseTi bzarebi Cndeba 

konstruqciis Sua nawilSi umniSvnelo raodenobiT da maTi 

gaxsnis sidide 0.2mm-s aRwevs. maT sawinaaRmdegod specialuri 

RonisZiebebis gatareba ar aris aucilebeli. 

Zalismieri bzarebi SeiZleba gaCndes ortesebri formis 

rkinabetonis koWis filis areSi misi araswori transportirebis 

dros, anda Senaxvisas arasworad dalagebis gamo. es bzarebi 

koWis eqspluataciis periodSi xvdeba SekumSul zonaSi da 

TiTqmis sruliad an nawilobriv ixureba, Tuki ar moxdeba maTi 

sruli daxurva, rekomendebulia maTi cementis xsnariT amovseba. 

temperaturuli jdenis bzarebi. 

rogorc dakvirvebebma aCvena, rkinabetonis konstruqciebis 

eqspluataciis pirvel 2-7 wlamde xSirad Cndeba uamravi bzari 

sididiT 0.1mm-dan 0.5mm-mde, romlebic warmoiqmneba konstruqciis 

sxvadaxva nawilis temperaturuli jdeniT – sxvadasxva nawilSi 

temperaturis sxvaobiT gamowveuli betonis araTanabari jdeniT.  

temperaturuli bzarebi, romlebic Cndeba konstruqciaSi 

misi temperaturis cvlilebis gamo. temperaturis cvalebadoba 

fasdeba dRe-Ramuri da dekaduri ciklis sididiT. Tveebis 

saSualo temperatura bzarebis warmoqmnaze ar moqmedebs. 

temperaturul zemoqmedebaze Zalovani faqtorebis damateba 

bzarebs aZlevs orientirebul xasiaTs. 

CamoTvlili deformaciebi Cndeba xidis eqspluataciis 

dasawyisSi da Semdgom wydeba maTi xelaxali gaCena. betonis 
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jdenis deformaciebi qreba betonis srulad gaSrobis Semdgom 

zedmeti sinotivis gaqrobasTan erTad. temperaturuli bzarebi 

temperaturis xelaxali ciklis ganmeorebis SemTxvevaSi ukve 

aRar warmoiqmneba. 

temperaturuli-jdenis bzarebi xSirad warmoiqmneba 

Rruiani malis naSenis konstruqciebSi rac gamowveulia 

konstruqciis Sida da gare zedapirebis temperaturaTa sxvaobiT, 

mag. aseTi konstruqciaa xidze md.mtkvarze. 

0.2mm-dan 0.3mm-mde sisqis bzarebi SeiZleba daifaros 

xsnariT, xolo ufro didi gaxsnis bzarebi saWiroa amoivsos. 

Zalovani bzarebi Cndeba rkinabetonis konstruqciebis 

gaWimul zonaSi ukve maSin, rodesac Zabva 3 mpas miaRwevs. e.i. 

praqtikulad maTi gaCena garantirebulia. konstruqciis malis 

Sua nawilSi maT aqvT vertikaluri mimarTuleba, xolo 

sayrdenebTan, sadac gvaqvs maqsimaluri normaluri Zalvebi – 

daxrili. bzarebi 0.2-0.3mm gaxsnis sididiT ar aris saSiSi da 

isini konstruqciis simtkicesa da xanmedegobaze gavlenas ar 

axdenen, xolo 0.5 mm-ze didma bzarebma SeiZleba armaturaze 

moaxdinos zegavlena. iyo SemTxvevebi rkinabetonis xidebis didi 

malebis kedlebSi daxrili bzarebis gaCenisa, romelTa 

aRmosafxvrelad saWiro gaxda Catarebuliyo ZviradRirebuli 

mTeli rigi RonisZiebebi. amis mizezi iyo normebSi arsebuli 

Secdomebi. 

СН-200-82 da СН-365-67 normebiT dasaSvebi iyo mTavari 

gamWimavi Zabvebis didi sidide, didi sigrZis malis naSenis 

gaangariSebisas. amis gamo did malebSi Cndeboda daxrili 

bzarebis didi raodenoba koWis kedelSi, romelTa gaxsnis 

sidide 0.5-0.6mm iyo. 

winaT Tvlidnen, rom winaswardaZabuli konstruqciebi 

gaangariSebuli unda iqnan bzarmedegobaze, Tvlidnen, rom koWis 

sartyelSi bzarwarmoqmnaze gaangariSeba sakmarisia. Tumca, 
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winaswardaZabvisas koWis kedelic ganicdis erTgvar Runvas da 

masSi bzarebis warmoqmna gardauvalia. 

samwuxarod, gvxvdeba SemTxvevebi, roca rkinabetonis 

konstruqcia aramarto ar aris bzarmedegi, aramed daxrili 

kveTebis simtkicec ar aris dakmayofilebuli. aseTi SemTxvevebis 

analizma gviCvena, rom darRvevebi iyo gaangariSebisas. СН-365-67-

is mixedviT daxrili kveTebis gaangariSebisas iTvleboda, rom 

ganivi datvirTvebis nawili gadaecemoda armaturas, xolo 

nawili betonis kveTis SekumSul zonas, amavdroulad es orive 

nawili TiTqmis Tanatoli iyo. 

daproeqtebuli winaswardaZabvis sidide emsaxureba mxolod 

konstruqciis xanmedegobis zrdas da simtkicis gaangariSebaze 

ar moqmedebs. Sedgenil konstruqciebSi es debuleba darRveulia. 

blokebis gadabmis adgilebSi ganivi Zalebis gadacema xdeba 

mxolod xaxunis ZalebiT, romlebic warmoiqmneba koWis 

winaswardaZabviT. amitomac gadabmis kveTis tvirTamweoba ar aris 

damokidebuli arc kveTis sidideze, arc gamoyenebuli 

webomasalis simtkiceze. is damokidebulia mxolod daZabvis 

Sedegad warmoqmnili xaxunis Zalebis sidideze, maT xasiaTze. 

pirapirebis adgilebSi bzarebis gaCena bunebrivi movlenaa 

da isini garkveulwilad amcirebs am kveTis mzidunarianobas. 

pirapirebis mdgomareobis Sefaseba xdeba pirapiris 

adgilebTan warmoqmnili bzarebis raodenobisa da gaxsnis 

sididis mixedviT, aseve pirapirebTan SesaZlo gadaadgilebis 

zomiT.  

daZabvis xarisxis kriteriumad iTvleba Zabvis sidide, 

romelic kontroldeba pirapirebSi datvirTviT warmoqmnili 

bzarebis gaxsnis zomiT. 

fiqsirebuli datvirTvisaTvis pirapiris Tavze ayeneben 20 

tonian manqanas, miRebulia pirapirebis mdgomareobis 

Sesafasebeli gradacia qulebiT: 
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5 qula – deformacia, romelic axloa, roca gaWimul 

Zalvebze muSaobisas betonSi ar gvaqvs bzarebi, am dros 

pirapirebSi dasaSvebi bzarebis gaxsnis sidide 32 mkm-mde; 

4 qula – pirapirebis SeWidulobis rRvevis susti 

maCvenebeli 73 mkm; 

3 qula - pirapirebis SeWidulobis rRvevis dawyebis stadia, 

roca bzarebis gaxsnis sidide 157  mkm; 

2 qula - pirapirebis SeWidulobis rRveva, romelsac Tan 

sdevs gadaadgilebac 6025 mkm; 

1 qula – saavario mdgomareoba 60 mkm. 

pirapirebSi bzarebis gaCena miuTiTebs am kveTebis ganiv 

Zalaze muSaobis Semcirebas, Zabvis gazrda zrdis SeWidulobis 

xarisxs, romelic uzrunvelyofs xaxunis Zalebis gazrdiT 

kveTis simtkices, magram zedmetad daZabva ukve gaCenili bzarebis 

gamo iwvevs rRvevas. 

koroziuli bzarebi. 

damcavi fenis dazianebiT rkinabetonis konstruqciebSi 

armaturis koroziiT gamowveuli bzarebi gvxvdeba armaturis 

ganlagebis adgilebSi. 

aRsaniSnavia, rom betonis jdeniT gamowveuli bzarebic 

armaturis ganlagebis adgilebSi gvxvdeba, magram koroziuli 

bzarebi imiT gansxvavdeba jdenis bzarebisagan, rom isini ufro 

wyvetili xasiaTisaa da im SemTxvevaSi Tuki sakmaod didia 

gaxsna, moCans Jangis gamonaJonebi. 

koroziuli bzarebis gaxsnis sidide, imis mixedviT, Tu ra 

stadiisaa korozia, SeiZleba iyos Tmis Reris sisqidan ramdenime 

santimetramde. 

amasTan dakavSirebiT SeiZleba gamovyoT armaturis 

koroziis ganviTarebis oTxi stadia, romelic iwvevs betonis 

damcavi fenis rRvevas. 
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I – roca armaturis koroziis Sedegad Jangis fena im 

sisqisaa, rom ar SeuZlia daazianos betonis damcavi fena. am 

dros koroziis sidide izomeba eleqtro-qimiuri meTodiT. 

II – betonis damcav fenaze aRiniSneba bzarebi 0.1-5mm-mde 

gaxsniT, romlebic ganlagebulia korozirebuli armaturis 

gaswvriv. 

III – armaturis koroziiT gamowveuli bzarebi 5mm-ze metia. 

maSin iwyeba damcavi fenis mTliani rRveva. 

IV – rodesac damcavi fena aRar arseobobs, moCans 

gaSiSvlebuli armatura. 

koroziis bzarebis gavlenis xarisxi rkinabetonis 

konstruqciis simtkicesa da xanmedegobaze damokidebulia 

konstruqciis saxeze da daniSnulebaze. 

rkinabetonis Runvaze momuSave elementebSi, gaWimul zonaSi 

gaCenili grZivi bzarebi ar cvlian elementis tvirTamweobis 

sidides, magram isini moqmedeben konstruqciis xanmedegobaze, 

radganac gaxsnis adgilebSi xdeba wylisa da Jangbadis SeRweva 

armaturamde, rac iwvevs mis korozias. 

winaswardaZabuli rkinabetonis konstruqciebSi daZabuli 

armaturis gaswvriv aRmoCenili bzarebi metad saxifaToa, es 

miuTiTebs armaturis koroziaze, winaswardaZabuli armatura 5mm 

koroziis SemTxvevaSi ufro swrafad kargavs simtkices, vidre 

dauZabavi armatura diametriT 16-22mm, radganac koroziiT 

yovelwliurad 0.1mm-iT kveTis Semcireba 10 weliwadSi gamoiwvevs 

1mm-iT diametris dapataravebas, es ki daZabuli 5mm diametris 

armaturis kveTis 64%-iT Semcirebas iwvevs, xolo dauZabavi 

armaturisTvis 24 mm diametris dros kveTi 17%-iT mcirdeba. 

malis naSenis dayrdnobis adgilebSi, sadac gvaqvs 

sadeformacio nakerebi, rogorc wesi, xdeba wylis SeRweva 

rkinabetonSi konstruqciamde. maTi gamudmebiT zemoqmedebis gamo 

koWis am adgilebSi xSirad xdeba muSa armaturamde wylis 

SeRweva, rac Zalian saxifaToa. 
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temperaturiT gamowveuli deformaciebiT, koWebze 

temperaturuli nakerebis adgilebSi ganviTarebulma bzarebma 

SeiZleba miaRwios ramdenime santimetris sigrZesac, rac niSnavs 

sayrdeni kveTis rRvevas da SeiZleba moxdes Camongrevac ki. 

aseTi momentis Tavidan asacileblad zogierT SemTxvevaSi 

aucilebeli xdeba damatebiTi sayrdeni nawilis mowyoba malis 

mxridan, damcavi fenis dazianebuli nawilis moSoreba da 

xelaxla cementis xsnariT dafarva. 

koroziisagan dacvis efeqturi meTodia betonis fenis 

sisqis gazrda. rac meti iqneba damcavi fenis sisqe, miT ufro 

naklebad mosalodnelia korozia, rac zrdis konstruqciis 

xanmedegobas. 

aseve, koroziisagan dacvis kargi saSualebaa betonis 

xarixsis amaRleba. mkvrivi, maRali simtkicis betoni, romelic 

gajerebulia hidrofoburi SenaerTebiT, koroziuli movlenebis 

ganviTarebas xels uSlis, amitomac winaswardaZabul 

konstruqciebSi mxolod maRali simtkicis betoni gamoiyeneba.  

malis naSenze koroziuli bzarebis aRmoCenis SemTxvevaSi 

aucilebelia hidroizolaciis da wyalamcilebeli sistemebis 

SekeTeba, rom mzid elementebze ar xdebodes wylis SeRweva. 

Tuki bzarebis sidide 0.2-0.3mm-ia, aucilebelia maTi 

hermetizacia ineqcirebiT. im adgilebSi, sadac damcavi fena 

darRveulia, aucilebelia maTi CamoSla, armaturis damuSaveba 

antikoroziuli saSualebebiT da Semdgom damcavi fenis aRdgena. 

dasasruls unda aRiniSnos, rom bzarebis gaCenis mizezebi, 

maTi kinematika da maTi warmoqmnis winaaRmdeg brZolis meTodebi 

jer kidev bolomde ar aris Seswavlili da moiTxovs Semdgom 

samecniero kvlevas. 

saqarTvelos teqnikuri universitetis `xidsacdelma 

sadgurma~ 2003-2011 wlebSi Caatara aRmosavleT da dasavleT 

saqarTveloSi aseve samcxe-javaxeTSi saavtomobilo gzebze 

saxide gadasasvlelebis gamokvleva. 
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xidebis umetesoba agebulia md. mtkvarze 70-ian, 80-iani 

wlebis dasawyisSi. dadginda, rom axali xidebis ZiriTadi 

dazianebebis mizezia maTi daproeqtebis xarvezebi da klimati 

(nax. 11-15) 

Catarebulma analizma gviCvena, rom xidebis umravlesoba 

agebulia XX saukunis 70-90-ian wlebSi, xolo naxevarze meti 80-

iani wlebis bolos im konstruqciebis sanacvlod, romlebic im 

droisaTvis ver akmayofilebdnen arsebuli normebis moTxovnebs. 

dRevandel pirobebSi mxolod im xidebis gamocda xdeba, 

romlebic avariul mdgomareobaSia. 

xidebis umravlesobis saval nawils aReniSneba fenilis 

(safaris) dazianebebi sadeformacio nakerebis adgilebSi. xidebis 

TiTqmis 80% SemTxvevaSi sadeformacio nakerebi dafarulia 

asfaltobetoniT. dazianebis Semdgomi gavrcelebuli saxea 

trotuaris blokebis kideebis rRveva. amis ZiriTadi mizezia 

wyalacilebis sistemebis gatareba trotuaris blokis qveS. 

rogorc wesi, es TavisTavad zemoqmedebs masze. 

rogorc Sualeduri, ise sanapiro burjebis dazianebis 

mizezi xSirad aris saZirkvlis fuZis arasakmarisi gamokvlevebi 

da saproeqto gadawyvetileba, aseve sanapiro burjebis konusis 

daproeqtebaSi daSvebuli naklovanebebi. gamokvleuli xidebis 

TiTqmis 50%-Si saWiroa rezinis sayrdeni nawilis Secvla, radgan 

droTa ganmavlobaSi xdeboda maTi deformireba, dabzarva da 

fenebad daSla. 

xidebis garkveul nawilSi SeiniSneba konusis gamagrebis 

konstruqciis mwyobridan gamosvla. yovelive amis gamo zogierT 

maTganSi aRiniSneba gadasasvleli filebis qveS sicarieleebi. 

aseve SemCneulia zogierT maTganSi filebis sayrdeni wolanas 

jdena saproeqto niSnulis qveS. xidebis mcire nawils aReniSneba 

sanapiro burjebTan yrilis konusis moSla da gamoiyenebian, 

rogorc sayrdeni boZebi, rac did saSiSroebas uqmnis maT 

fundamentis wyliT dazianebis SemTxvevaSi. 
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xidis konstruqciis saerTo Sefaseba moxda normatiul 

dokumentze dayrdnobiT, Sedegebi warmodgenilia nax. 16. day-

rdnobiT. gamokvlevis safuZvelze xdeba xidis mdgomareobis 

Sefaseba qulebiT: 2 – aradamakmayofilebeli, 3 – damakmayofi-

lebeli, 4 – kargi. axladaSenebuli nagebobebi imsaxureben 4 

qulas. 

TiToeul aRmoCenil defeqts eniWeba dazianebis kategoria 

erTidan samamde. rac metia kategoria, miT metad moqmedebs 

dazianeba konstruqciis muSaobis xarisxze, nax. 16-ze naCvenebia 

xidis konstruqciebis dazianebis kategoriis gamosaxuleba, 97 

gamokvleuli xidisaTvis. 

malis naSenSi dazianebebi umravles SemTxvevaSi 

gamowveulia datvirTvis Seusabamo sididiT, anda gaxsnili 

bzarebidan armaturis intensiuri koroziiT. 

gamokvleuli xidebis umravlesobaSi aRmoCenilia bzarebi 

sayrdeni nawilebis midamoebSi da burjis tanSi. amis ZiriTadi 

mizezi SeiZleba iyos agebis xarisxi. gansakuTrebiT burjis 

tanze dazianebebi gvxvdeba wylis donis cvlilebis adgilebSi, 

romlebic SeiZleba gamowveuli iyos yinulis zemoqmedebiTac. 

rogorc wesi, es adgilebi an ar aris daculi specialuri 

garsebiT, anda saerTod damcavi sistemebi ar muSaobs. 

nagebobis usafrTxoebis zRvris daweva ufro swrafad 

xdeba, vidre misi xanmedegobis Semcireba. es aixsneba im 

sistemuri Sefasebidan gamomdinare, rac asaxulia `xidebis 

konstruqciebis diagnostikis instruqciebSi~ (ФДА-1996), romlis 

mixedviT xidis usafrTxoebis xarisxi dgindeba misi calkeuli 

elementebis dazianebis SefasebiT, romlebic SedarebiT advilad 

SeiZleba aRmoifxvras mcire saremonto samuSaoebis CatarebiT. 

xolo xidis dazianeba misi xanmedegobidan gamomdinare ufro 

seriozul da maStabur samuSaoebs, aseve kapitaldabandebas 

moiTxovs. 
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nax. 11. raionebis mixedviT gamokvleuli xidebis xnovanebis 

maCveneblebi. 
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nax. 12. xidis sagzao fenilis defeqtebi da dazianebani 
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nax. 13. malis naSenis defeqtebi da dazianebani 
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nax. 14. burjebisa da sayrdeni nawilebis defeqtebi da 

dazianebani. 
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nax. 15. nagebobasTan misasvlelebis defeqtebi da 

dazianebani 
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nax. 16. konstruqciis mdgomareobis Sefasebis grafiki 

1 – usafrTxoeba; 2 – xanmedegoba; 3 – Sefaseba. 
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2.7. xiduri konstruqciebis naturuli gamocda 

 

gamocdis programis Sedgenamde unda Catardes sivrciTi 

angariSi sacdel datvirTvaze da misi SedegebiT sakmarisad 

zustad ganisazRvreba sacdeli datvirTvis wili normatiul 

datvirTvaSi. 

normatiuli datvirTvisagan gamowveuli monacemebi 

Zalvebis Sesaxeb mowodebuli unda iqnas saproeqto organizaciis 

mier. gamocdis Semdeg saWiroa misi gaangariSeba. 

moqmedi normebiT [30] sacdeli datvirTvis sidide 

normatiuli droebiTi vertikaluri datvirTvisTvis, romelic 

aRebulia dinamikuri koeficientiT, miiReba 70-100%-is sazRvrebSi. 

gavaanalizoT aRniSnuli sazRvrebi. misaRebi gamocdis 

dros sacdeli datvirTvis minimalurma zomam unda uzrunvelyos 

montaJisa da damzadebis im faruli defeqtebis gamovlena, 

romelTa aRmoCena an saimedod Sefaseba ver moxerxda 

gamokvlevis procesSi. 

moviyvanoT ramdenime magaliTi. 1976 wels qalaq kievSi 

mdinare dneprze vanturi xidis miRebisas sacdeli datvirTvis 

Sedegad mdgradoba dakarges koWis SigniT ganivma kavSirebma. 

xidis Cabarebamde moxda maTi gaZliereba da saeqspluatacio 

periodSi muSaobda Seuferxeblad. 

1990 wels q. kievSi mdinare dneprze samxreTi xidis misaRebi 

gamocdis dros gamovlinda maRali simtkicis WanWikebiT 

arasakmarisad mtkice SeerTebis ramdenime adgili, romlebic 

gamokvlevis dros ver SeniSnes. 

q.rigaSi mdinare daugavaze (1980 w.) vanturi xidis gamocdis 

dasawyisSi aRmoCnda koWis kedlebis darRvevis niSnebi (40mm-mde 

amoburcva) rac gamowveuli iyo vantebis Zalvebisagan koWebis 

gadatvirTviT, es ki miuTiTebda foladSi plastikuri 

deformaciebis ganviTarebaze. miuxedavad situaciis avariuli 

xasiaTisa, gamocda gagrZelda. sacdeli datvirTvis TandaTan 

gazrdis gziT gamzomi xelsawyoebiT akvirdebodnen kedlebis 
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qcevas. amave dros SesaZlebeli gaxda, dadgeniliyo maTi 

gaZlierebis aucilebeli meTodebi da xidis eqspluataciis 

racionaluri reJimi am samuSaoebis damTavrebamde. 

zemoT aRweril SemTxvevebSi SevZeliT Tavidan 

agvecilebina SesaZlo avariuli situacia, agreTve xidebis 

drouli da xarisxiani gaZliereba. eqspluataciis Semdgom 

periodSi am obieqtebisadmi pretenziebi ar yofila.  

zemoT moyvanil SemTxvevebSi sacdeli datvirTvis 

arasakmarisi mniSvnelobebisas konstruqciis aseTi seriozuli 

defeqtebis aRmoCena garTuldeboda da SeiZleba migveRo 

eqspluataciaSi arasaimedo nageboba. 

meores mxriv sacdeli datvirTvis metismetma sididem 

SeiZleba gamoiwvios gamosacdeli nagebobisaTvis Zalian mZime 

Sedegebi. magaliTisaTvis moviyvanoT ori SemTxveva: 

1980 wels rigis politeqnikuri instituti asrulebda 

engurhesis kaSxalze agebuli xidis gamocdis samuSaoebs. 

gamocdis xelmZRvanelebma gadawyvites natural pirobebSi 

SeemowmebinaT gamWoli malis naSenis zeda SekumSuli sartylis 

zRvruli mdgomareoba. Sedegi katastrofuli gamodga – daikarga 

mdgradoba, malis naSeni Camoingra da daiRupa ramdenime 

gamomcdeli. 

meore SemTxvevaSi mxolod bednierma SemTxvevam aacila 

katastrofas, radgan q.barnaulSi mdinare katunze agebuli xidis 

gamocdis Sesaxeb angariSis recenziis Sedgenisas ЦНИИС-is 

TanamSromlebma yuradReba gaamaxviles imaze, rom xidi 

arasaproeqto teqnologiiT iyo damontaJebuli, malis naSenis 

konstruqciebi gadametZabuli da amitom gamocdebi Catarda 

saangariSoze gacilebiT gadametebuli datvirTviT. kidev kargi, 

rom angariSis avtorebma ver Seafases xidis konstruqciis 

maragi. maTi gaangariSebebi swori rom yofiliyo, katastrofa 

gardauvali iyo. 

amrigad, nebismieri gamocda, winaswari gamokvlevis didi 

gulmodginebis miuxedavad, inarCunebs riskis garkveul dozas da 
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es unda iqnes gaTvaliswinebuli. xidis gamocdis СНиП-Si 

gaTvaliswinebulia yvela SesaZlo zomebi avariuli situaciis 

warmoqmnisa da Camongrevis riskebis Tavidan asacileblad. am 

dokumentis mixedviT gamoxda unda Caataron specialurma 

xidsacdelma organizaciebma; gamocdis win xdeba xidis 

safuZvliani gamokvleva; datvirTva ar unda iyos metismetad 

didi, amitom misi zomebi SezRudulia; saxifaTo simptomebis 

gaCenis SemTxvevaSi gaTvaliswinebulia usafrTxoebis zomebi da 

a.S. 

xidebis gamocda gansxvavdeba sxva konstruqciebis 

gamocdisagan, xidebisaTvis didi datvirTvis gamoyeneba 

SeuZlebelia da amitom maragis Sefaseba ZiriTadad analizuri 

gziT xdeba datvirTvis qveS maTi mdgomareobisa da muSaobis 

Seswavlis safuZvelze. 

xidis gamocda xdeba statikur da dinamikur datvirTvaze. 

rogorc wesi, dinamikuri gamocdebisaTvis xidze sxvadasxva 

siCqariT gaatareben erT, an erTrigad ganlagebul or 

datvirTul avtomobils. araTanabrobis imitaciisaTvis 

gasavlelis nawili warmoadgens 30-50mm simaRlis dafebs, 

romlebic ganlagebulia malis naSenis rxevebis 

maregistrirebeli xelsawyoebis Tavze. 

avtomobilebis xidze gavlisas da maTi xididan 

gadasvlidan garkveuli drois Semdeg Caiweren misi mzidi 

elementebis CaRunvisa da Zabvebis diagramebs. ar SeiZleba 

gamoviyenoT savali nawilisa da kavSiris elementebis rxevis 

diagramebi, radgan maTi xasiaTi da maTze datvirTvis 

zemoqmedeba gansxvavdeba malis naSenis analogiuri 

faqtorebisagan. 

aTwleulebis manZilze da dRemde normatiuli 

dokumentebiT [30, 36] reglamentirebulia malis naSenis ori 

dinamikuri maxasiaTebeli: 
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- dinamikuri koeficienti, romelic iTvaliswinebs moZravi 

datvirTvis dinamikuri zemoqmedebis gadametebas 

statistikurTan SedarebiT; 

- malis naSenis kuTri rxevebis periodebi datvirTvis 

gareSe. 

am samuSaoSi Cven ar SevCerdebiT miTiTebuli 

maxasiaTeblebis normatiul mniSvnelobaze. es farTo da Rrma 

kvlevis sagania. samwuxarod., saavtomobilo xidebisaTvis aseTi 

kvlevebi dinamikuri koeficientis nawilSi ar Catarebula 30-iani 

wlebidan, xolo kuTri rxevis periodis nawilSi – TiTqmis 70-

iani wlebidan. 

axali an rekonstruirebuli xidebis miRebis dros 

dinamikuri gamocdebis mTavari mizania miTiTebuli 

maxasiaTeblebis faqtobrivi mniSvnelobis moTxovnil normebTan 

Sesabamisobis Semowmeba. 

qvemoT moyvanilia sacdeli datvirTvis SerCevis magaliTi 

420m sigrZis uWri malis naSenis xidis misaRebi gamocdisaTvis. 

magaliTi: mali 42m, moZraobis 2 zoli. 

miRebulia Tanafardobani ganivi Casmis koeficientebs 

Soris pirveli da meore zolebis datvirTvis mixedviT 

5.0:1: 21 KK  

Zalvebi A11 datvirTvisaTvis: 
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sacdel datvirTvas warmoadgens Камаз-5511 

avtoTviTmclelebis kolona, sruli woniT TiToeuli 20t 

(avtomobilis simZimis cetri praqtikulad emTxveva Sua RerZs). am 

SemTxvevaSi Zalvebi iqneba: 
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a) 3 avtomobili; erTsaxela RerZebs Soris intervali – 10m: 

4.61)5.01(
21

11
2120 








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11


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Cvens mier SemoTavazebulia sacdeli datvirTvis martivi 

eqspres-meTodika, romelic praqtikulad gamoricxavs iteraciad 

da ar saWiroebs rTul kompiuterul gaangariSebebs. 

es meTodika dafuZnebulia mocemuli SemTxvevisaTvis 

sruliad koreqtul daSvebebze. 

radgan amocana Seadgens sacdeli da normatiuli 

datvirTvebis Sedarebas, SeiZleba miviRoT orive datvir-

TvisaTvis erTnairi gamartivebani da es praqtikulad ar Secvlis 

maT Tanafardobas, kerZod: 

- rogorc gamWoli, ise uWri konstruqciebisaTvis mRunav 

momentze sacdeli datvirTvis SerCevisas gavlenis wiris 

moxazuloba daisaxeba sworxazovani samkuTxedis saxiT (nax. 17); 

 

 

 

nax. 17. gavlenis wiri 

 

 

- gavlenis wiris samkuTxedis simaRlis ordinata erTis 

toli aiReba; 

gamz.S  - sacdeli avtomobilis xidze gavlisagan gamowveuli 

gazomili statistikuri Runva (Zabva); 

nor.S  - normatiuli datvirTviT gamowveuli statikuri 

Runvis (Zabvis) Sesabamisi mniSvneloba. 

 

l 

2l 2l 
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daskvnebi 

 

1. ganxorcielebulia armaturisa da betonis normirebuli 

saangariSo winaRobebis koreqtireba saqarTveloSi 

moqmedi xiduri nagebobebis samSeneblo normebis da 

saimedoobis daaxloebis mizniT dasavleTis qveynebis 

normebTan. 

es ganapirobebs perspeqtivas Cveni qveynis 

ekonomikisaTvis SedarebiT umtkivneulo `saqarTvelos 

xiduri meurneobis CarTvas evrokavSirSi~ da misi 

momavali standartebis siaSi, maT Soris yvelaze 

realurad migvaCnia evrokodebis Semdgomi damuSaveba. 

2. naturuli gamokvlevebis monacemebis safuZvelze 

damuSavebulia rkinabetonis xiduri konstruqciebis 

narCeni resursis Sefasebis meTodika misi saimedo 

muSaobis vadis dasadgenad. 

meTodika ganixilavs betonis karbonizacias, betonSi 

qlorid-ionebis difuzias, armaturis korozias, rogorc 

SemTxveviT process, xolo damcavi denis sisqes, rogorc 

SemTxveviT sidides. 

3. damuSavebulia armaturis cveTis koroziuli procesis 

algoriTmi, romlis safuZvelze SesaZlebelia 

kompiuteruli programis damuSaveba. 

4. damuSavebulia xiduri konstruqciebis xanmedegobis 

meTodika albaTuri meTodis midgomiT, romelic emyareba 

konkretul xidur nagebobas da arsebul Teoriul 

gamocdilebas, romelic iZleva konstruqciis saimedo 

muSaoebis fizikuri vadis gansazRvris saSualebas, 

mocemuli uzrunvelyofiT. 

mocemulia xiduri konstruqciebis xanmedegobis 

ganmsazRvreli kriteriumebi, romlebic efuZneba 

evrokodebis rekomendaciebs. 



99 

 

5. dasabuTebulia saimedoobis Teoriis debulebebis 

gavrceleba iseT mcire seriul da unikalur 

nagebobebze, rogoricaa xiduri konstruqciebi. 

formirebulia saimedoobis koeficientis cneba, misadagi 

xiduri nagebobebisaTvis. 

Sesrulebulia armaturisa da betonis normirebuli 

saangariSo winaRobis koreqtireba da misi dakavSireba 

saimedoobis normirebul doneebTan progrnozirebadi 

mdgomareobis nacvlad. 

6. xidebis konstruqciebis naturuli gamokvlevisadmi 

sistemuri meTodologiis gamoyenebiT Catarebulia 

rkinabetonis xiduri nagebobebis damaxasiaTebeli 

defeqtebis da dazianebis analizi 

gamokvlevis Sedegebi SeiZleba gamoyenebul iqnas 

rogorc naturuli gamokvlevis procesSi da 

SefasebisaTvis, agreTve xiduri konstruqciebis 

normirebisa da proeqtirebisTvisac. 

7. dadgenilia, rom defeqtebi da dazianebebi ufro met 

gavlenas axdenen xanmedegobaze, vidre usafrTxoebaze. 

mocemulia xidebis anakrebi konstruqciis xarixsobrivi 

da raodenobrivi Sefaseba, romlebic gavlenas axdenen 

maTi xanmedegobis daqveiTebaze. 
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