
saqarTvelos teqnikuri universiteti 

 

 

xelnaweris uflebiT 

 

 

boris WiRvaria 

 

avtosagzao xidebis proeqtirebis normebisadmi 

sistemuri midgomis meTodologia da natururi 

gamokvlevis zogierTi sakiTxebi 

 

 

doqtoris akademiuri xarisxis mosapoveblad 

wardgenili disertaciis  

 

avtoreferati 

 

 

 

 

 

 

Tbilisi 

2012 weli 



 2 

samuSao Sesrulebulia saqarTvelos teqnikuri universitetis 

satransporto da manqanaTmSeneblobis fakultetis  

sagzao departamentis xidebisa da satransporto gvirabebis 

mimarTulebaze 

 

 

samecniero xelmZRvaneli:  

teqnikur mecnierebaTa doqtori,  

sruli profesori – Tamazi WuraZe 

 

 

recenzentebi: 1. akademiuri doqtori 

                  aslan janjRava 

2. akademiuri doqtori 

   Tamaz cvariani 

 

dacva Sedgeba 2012 wlis `___~ `_______~, ____ saaTze 

saqarTvelos teqnikuri universitetis satransporto da 

manqanaTmSeneblobis fakultetis sadisetacio sabWos kolegiis 

sxdomaze, korpusi ____, auditoria ______ 

misamarTi: 0175, Tbilisi, kostavas 77 

 

 

disertaciis gacnoba SeiZleba stu-s biblioTekaSi, xolo 

avtoreferatisa – stu-s vebgverdze 

 

 

 

 

sadisertacio sabWos mdivani 

asocirebuli profesori 

revaz velijanaSvili 

 



 3 

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 sxvada-

sxva saxeobaTa moZraobis usafrTxoebis pirobebs, mgzavrobis 

komfortulobas, agreTve gazrdil arqiteqturul da saeqsplua-

tacio moTxovnebs. praqtikulad msoflios yvela kontinentze 

proeqtdeba an Sendeba xiduri gadasasvlelebi umsxviles 

sawyalosno dabrkolebebze, viadukebi, saqalaqo xidebi da 

mniSvnelovani sigrZis estakadebi. 

Temis aqtualoba. 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 mdgomareoba-

Sia, aqvT arasakmarisi tvirTamweoba da aferxeben satransporto 

nakadebs. am xidebis nawili gasul wlebSi agebuli iyo ufro 



 4 

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 qmnian 

imis winapirobas, rom xarisxobrivad avamaRloT samecniero 

kvlevebis done, misi Sedegebi ki gamoviyenoT sistemuri midgomis 

principebis srulyofisaTvis 

samuSaos mizania: 

rkinabetonis xiduri nagebobebis proeqtirebis normebisadmi 

eqspluataciis periodSi misi mdgomareobis raodenobrivi 

Sefasebisadmi da naturuli gamokvlevebisadmi sistemuri midgoma. 

samuSaos mecnieruli siaxle: 

 damuSavebulia rkinabetonis xiduri konstruqciebis 

saimedoobis erT-erTi aspeqti, dakavSirebuli proeqtirebis 

normebTan; 

 betonsi 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 78-e Ria 

saerTaSoriso konferenciaze, Tbilisi, 2010 weli; 

 saqarTvelos teqnikuri universitetis satransporto da 

manqanaTmSeneblobis fakultetis sadisertacio sabWos or 

seminarze. 

disertaciis ZiriTadi Sedegebi da zogadi daskvnebi 

pirvel TavSi ganxilulia samamulo da sazRvargareTis 

xidmSeneblobis Tanamedrove mdgomareoba. warmodgenilia rkina-
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betonis xidebis daproeqtebis normatiuli bazis analizi. 

dasabuTebulia xidmSeneblobaSi saimedoobis Teoriis amocanaTa 

gamoyenebis koreqtuloba. mocemulia xiduri nagebobebis 

monitoringis analizis Sedegebi. 

meore TavSi mocemulia kvlevis warmoebis ZiriTadi meTo-

dologia sistemuri principebis gamoyenebiT. sistemad miiCneva 

organizebuli mizanmimarTuli simravle, romelic warmoadgens 

erT mTlians, Sedgeba calkeuli, garkveulad erTmaneTTan 

dakavSirebuli elementebisagan, romelTagan TiToeuls SeuZlia 

sxvaze zemoqmedeba. 

sistemuri analizis efeqturi instrumenti aris albaTuri 

Teoriis maTematikuri statistikis da saimedoobis Teoriis meT-

odebi. ramdenadac xidis konstruqciaze moqmedi yvela datvirTva, 

masalis Tvisebebi, kontruqciaSi mimdinare degradaciuli pro-

cesebi aris SemTxveviTi xasiaTisa, albaTobis Teoriis meTo-

debiT xidis kvlevebi, dafuZnebuli normirebul moTxovnebze, sa-

imedoobis Teoriis poziciebiT aris aucileblad Sesa-

srulebeli. erT-erTma pirvelma a.p. rJanicinma saimedoobis 

Teoriis poziciebidan gaaanaliza datvirTvis da masalis 

gamZleobis SemTxveviTi xasiaTi da SemogvTavaza maragis 

Sefasebis koeficientis gamoTvla Semdegi formuliT: 

SR

SR

22







       (1) 

sadac R  da S  aris simtkicis da datvirTvis saSualo 

mniSvnelobebia. 
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. 

zogierTi mecnieris azriT mcire seriuli nakeTobisaTvis 

saimedoobis Teoria miuRebelia. es azri damajerebladaa 

uaryofili b. bolotinis, p. rJanickis da sxva mecnierebis 
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naSromebSi. daproeqtebuli konstruqciis misi samsaxuris 

dadgenil vadaSi saimedo muSaoba rCeba saimedoobis 

ganmsazRvrel obieqtur doned. im SemTxvevaSi, Tu konstruqciis 

realizacia xdeba erT egzempliarad.  

 

xidis konstruqciebis faqtiuri resursebi da maTi 

prognozireba 

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 konstruqciebisaTvis, gaangariSebaSi Cadebulia 

iseTi maragi, rom misi samsxuris 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 saSuale-

bebis 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.  

disertaciaSi mocemulia presis publikaciidan amonaridebi 

saqarTvelos xidebis mdgomareobis da maTi resursebis Sesaxeb. 

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 gamo-

kvleva, 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 moderni-

zacia; 

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. 

 

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 
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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 1 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. 

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 2). savali nawilis filebi ki piriqiT, gacilebiT 

Zlieradaa armirebuli, vidre samamulo konstruqciis filebi. 

cxrili 1 

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

cilindruli nimuSebs saSualo simtkice, kg/sm2; 

3) mricxvelSi – zRvruli mdgomareobis pirvel jgufSi, 

mniSvnelSi – zRvruli mdgomareobis meore jgufSi. 

4) avtosagzao xidebis normebis misedviT. 

5) pirobiTi sidide – zRvrul mdgomareobaSi saSualo 

simtkice moRunuli koWis kveTis mTel SekumSul naxevarze. 

cxrili 2 

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. 

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 
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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 gadanawileba. 

cxrili 3 

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 

 

britaneTis saproeqto normebSi gansakuTrebuli yuradReba 

eTmoba betonis xarisxs -  betonis markis aucilebel da saimedo 

uzrunvelyofas. es moTxovnebi mocemulia BS5400  normebis or 

specialur nawilSi. am normebis teqnologiuri moTxovnebis 

pasuxismgebloba iseve maRalia, rogorc saangariSo saimedoobis 

yvela moTxovna. 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. 
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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 foladbetonis konstruqciebis 

mimarT. am TavSi Cvens mier ganxilulia rkinabetonis 

konstruqciebis saimedoobis mxolod erTi aspeqti, romelic 

dakavSirebulia maTi proeqtirebisa da eqspluataciis normebTan. 

aucilebelia am konstruqciebis saimedoobisa da xanmedegobis 

sxva mniSvnelovani problemebis analizi. 

 

naturuli gamokvlevebis monacemebis gamoyenebiT 

rkinabetonis xidebis narCeni resursis Sefasebis 

meTodika 

   konkretuli xidis gamokvlevis mizani aris misi mosalodneli 

tvirTamweobis Semcirebis procesis prognozireba da im momentis 

winaswari gansazRvra, roca xidis eqspluataciis reJimi risks 

daeqvemdebareba. 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; 

 aigos uzrunvelyofis sxvadasxva donis (kvantlebis) 

mqone tvirTamweobis SemTxveviTi funqciis S(t) grafikebi; 

 Sefasdes am grafikebiT xidis konstruqciebSi 

kritikuli momentis dadgomis vada; 
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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; ZalvebiT gamowveuli; 

temperaturisa da mzis radiaciis gavlena;  

betonis gamotutva; armaturis korozia; 

armaturis cveTa; betonis cveTa. 

droSi armaturis koroziis ganxilvisas SeiZleba gamovyoT 

sami damaxasiaTebeli ubani (nax.1.): 

 periodi koroziis dasawyisidan koroziuli bzarebis 

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

mudmivia; 

  periodi, roca koroziuli bzarebis gaxsna 0.3 mm-ze 

metia – koroziis siCqare progresiulad izrdeba  - miviReT 

koroziis zrdis siCqare meore rigis wiris mixedviT; 

  periodi, roca karbonizaciis siRrme betonSi hkarb 

naklebia damcavi fenis sisqeze hdam, e.i. hkarb<hdam da qloris 

ionebis armaturis ganlageba ar aRemateba cementis masis 0.4%. am 

periodSi armaturis korozias adgili ar aqvs; 

 

nax. 1. koroziis procesis grafiki 

tkor.saw. – koroziis procesis dasawyisi; tpr – koriziis siCqaris 

progresirebadi zrda (bzarebis gaxsna Seadgens 0.3 mm) 

hko

r 

tkor.saw.      tpr(0.3 mm)                            

t(wlebi) 
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nax. 2. kveTSi muSa armaturis rigebis ganlageba. 

 

xazi unda gaesvas im garemoebas, rom muSa armaturis Siga 

rigis (nax.2.) koroziis dawyeba igive kriteriumis mixedviT droSi 

wanacvlebulia. 

 

damcavi fenis betonis karbonizaciis meqanizmi 

damcavi fenis betonis karbonizacia warmoadgens yvelaze 

gavrcelebul universalur agresiul zemoqmedebas, romelsac 

ganicdis bunebriv garemoSi eqspluatirebuli rkinabetonis 

konstruqcia. am movlenis arsi mdgomareobs imaSi, rom 

naxSirorJangi, romlis saSualo moculobiTi koncentracia 

atmosferoSi C=0.03%., urTierTqmedebs kalciumis Jangis 

hidratTan da betonis damcavi fenis tuteebTan. amis gamo 

betonis Txevadi fazis 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 gancdis korozias. betonis 

qimiuri Semadgenlobis aseTi cvalebadobis process ewodeba 

karbonizacia an neitralizacia. mis malimitirebel faqtors 

warmoadgens damcavi fenis betonis Txelforovan struqturaSi 

naxSirorJangis difuziis siCqare, procesi nela viTardeba 

konstruqciis zedapiruli fenebidan armaturisaken. 

karbonizacia SeiZleba warmovidnginoT Semdegi qimiuri 

reaqciis saxiT: 
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OHCaCOCOOHCa 2322)(        (2) 

betonis forovan struqturaSi naxSirorJangis 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 naxevradempiriul 

damokidebulebas e.w. `kvadratuli fesvis damokidebulebas~ 

Semdegi saxiT: 

tAx         (3) 

sadac x  karbonirebuli fenis siRrmea, sm; 

  t  - dro (wlebi); 

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

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

gamkvriveba, naxSirorJangis difuziis siCqare betonis siRrmeSi 

gadaadgilebasTan erTad mcirdeba da difuziis siRrme 

aRmoCndeba droidan kvadratuli fesvis proporciuli. 

cxrilSi 4 moyvanilia A  koeficientis mniSvnelobebi 

betonis wyali-cementi Tanafardobis mixedviT, romelic 

miRebulia samamulo da ucxoeli mkvlevarebis monacemTa 

damuSavebis Sedegad. karbonizaciis procesis cnobilma 

mkvlevarma k.kiSitanim SemogvTavaza empiruli 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
       (4) 

misi gardaqmniT miviRebT (5) formulaSi A  sididis 

mniSvnelobas: 

      2.7

76.16.4 


w/c
A         (5) 
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betonSi armaturis koroziis ganviTarebis analizi 

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 dawyvebidan koroziuli bzarebis gaCenamde 

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

betonis armaturiswina 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). 

 0.3 mm da metad gaxsnili koroziuli bzarebis gaCenis 

Semdgomi periodi. 

imis gamo, rom agresiuli garemos armaturaSi SeRweva 

ioldeba, misi koroziuli cveTis siCqare progresulad izrdeba. 

rogorc ukve aRvniSneT, koroziis produqtebis moculoba 

korozirebuli liTonis moculobasTan SedarebiT saSualod 2.5-

jer icvleba. viTvaliswinebT ra, rom koroziis produqtebis 

warmoqmnis pirobebi SezRudulia, miviRebT: 

KK SS 20          (6) 

sadac KS0  koroziis produqtebis kveTis farTobia; KS  - 

korozirebuli liTonis kveTis farTobi. 

rasac mivyavarT koroziis produqtTa fenis armaturis 

faqtiuri radiusis ( Kr0 ) gadidebasTan  sawyis radiusTan 0r  

SedarebiT da miT umetes Semcirebul efeqtur kveTasTan ( Kr ) 

SedarebiT.  armaturaze koroziis produqtebis warmoqmnis 
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Sedegad xdeba misi gamowurva umciresi winaaRmdegobis mxareze, 

rasac Tan sdevs damcavi fenis ganSreveba. amasTan, armaturis 

Reroszeda betonis fena praqtikulad ar defrmirdeba. 

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                  (7) 

sadac   koroziis siRrmea. 

miviRebT   22

0

2

0

2

0

2

0 2)()(2  rrrr K  

22

00 2)(  rr K       (8) 

armaturis koroziuli mdgomareobis instrumentaluri 

Sefaseba tardeba armaturis eleqtroqimiuri potencialebis 

gazomvis gziT. es xerxi SeiZleba gamoviyenoT konstruqciis 

SedarebiT didi farTobisa da sigrZis mixedviT ubnebisaTvis da 

koroziuli procesis faqtis SefasebisaTvis sruliad 

koreqtulia. xerxi saSualebas gvaZlevs gamovavlinoT 

koroziuli procesebis arseboba manade, 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 

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 



 18 

kontrolisaTvis gamoiyeneba sxvadasxva xelsawyoebi da 

mowyobilobebi (CANIN, COLEBRAND, REBAR, CHECKER). 

saqarTvelos teqnikuri universitetis xidebisa da 

gvirabebis kaTedraze damuSavebuli xelsawyo (nax.3) 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). 

milakis Siga sivrce mTlianad Sevsebulia spilenZis 

sulfatis gajerebuli xsnariT (Sabiamani). voltmetris uaryofiT 

klemas (8) SemaerTebeli sadeniT (7) aerTeben Sedarebis 

eleqtrodTan, rolo dadebiTs (9) – konstruqciis armaturasTan 

(11). potencialis gazomva xdeba konstruqciis zedapirze 

amorCeul wertilebSi Sedarebis eleqtrodis betonis 

datenianebul zedapirze moWeriT. 

potencialis mniSvneloba ganisazRvreba voltmetriT (11). 

Tu armaturis potenciali (-200) mv-ze metia, maSin 90% albaTobiT 

SegviZlia davaskvnaT, rom am momentSi gamosakvlev ubanze 

armaturis korozia ar mimdinareobs. 

Tu potenciali (-350) mv-ze naklebia, maSin 90% albaTobiT 

SegviZlia davaskvnaT, rom adgili aqvs armaturis korozias. 

potencialis Sualeduri mniSvnelobisas situacia gaurkvevelia.  

 

nax. 3. xelsawyo kxg. sqema koroziis Sesafaseblad 
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nax. 4. betonis damcavi fenis farTobisa da 

eleqtropotencialis gazomvis ricxvTa veli. 

konkretul konstruqciaSi armaturis mdgomareobisa da 

potencialis donis Sesabamisobis dasazusteblad (200)-dan (350 

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 inglisuri forma (ADVANCED ENGENEERING) 

aparatura. 

armirebuli filis zedapirze gamoiyo ubani, romlebzec 

datanili iqneba bade 1-1.5 m bijiT. gazomvebis SedegebiT 

mivuTiTe ricxvTa veli (nax. 4). ricxvTa velSi rgolebSi 

Cawerili ricxvebi gviCvenebs azomvis wertilebSi 

eleqtropotencialis sidides mv-Si, romelTa mixedviTac 

ganisazRvreba koroziuli procesis arsebobis albaToba (nax.5). 

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. 

gazomvis Sedgebis mixedviT gakeTda daskvna malsaSenis 

konstruqciis gadaudebeli gaZlierebis aucileblobis Sesaxeb. 

armaturis koroziuli cveTis gaangariSebis algoriTmi 

sawyisi monacemebi. 



 20 

sawyisi monacemebi iyofa jgufurad : 

 saproeqto maxasiaTeblebi; 

 SemTxveviTi degradaciuli procesebis maxasiaTeblebi 

gamokvlevis Sedegebis nixedviT; 

 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. 

gamoklvevis monacemebi: 

 damcavi fenis sisqe.; 

 betonis simtkice; 

 karbonizaciis sisqe; 

 qloridebis difuzia; 

 betonis zedapiruli fenis yinulovani daSla 

(dasvelebul ubnebze); 

 armaturis koroziis siRrme im ubnebze sadac 

koroziuli bzarebi gaxsnilia 0.3 mm-ze naklebad da 0.3 mm-ze 

metad. 

algoriTmis parametrebi: 

 SemTxveviTi procesebisa da funqciebis histogramaTa 

intervalebi; 

 procesebisa da funqciebis maqsimaluri gansaxilveli 

mniSvnelobebi; 

 sxvadasxva parametrebis gansazRvris sizuste. 
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rkinabetonis xidebis damaxasiaTebeli 

   dazianebis analizi avtoris mier sistemuri 

      midgomis gamokvlevis meTodologiiT 

1949 w. Tbilisis transportis inJinerTa institutSi (amJa-

mad stu) Seiqmna xidsacdeli sadguri, romlis TanamSromlebmac 

misi daarsebidan dRemde gamoscades 400-ze meti xidi. 

dazianebebi rkinabetonSi 80-90%-iT SeiZleba kvalificirde-

bodes bzarebis gaCeniT. saerTod, bzarebis gaCena rkinabetonSi 

bunebrivi da dasaSvebi procesia, magram aucilebelia, rom bzare-

bis 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 swo-

rad 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; 

- kontruqciisaTvis bzarebis saxifaTo xarisxze daskvna; 

- bzarebis SemcirebisaTvis an maTi konservaciisaTvis 

saWiro RonisZiebebi. 

rkinabetonis konstruqciebSi bzarebi SeiZleba warmoiSvas 

ZiriTadad ori faqtoriT: betonis arasakmarisi simtkice gaWim-

vaze da moqmedi Zalvis sididiT. Tuki betonis simtkice gaWimvaze 

mocemuli klasis betonisaTvis mudmivi sididea, masze moqmedi 

gare datvirTvis sidide cvalebadia. 

betonis TandaTanobiTi gamagrebis procesSi akvirdebian 

bzarebs, romlebic warmoiqmneba betonis TandaTanobiTi 

gamagrebis sxvadasxva stadiaze.  
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nax. 7. bzarebi xidur konstruqciebSi 

Tuki bzarebis sidide 0.2-0.3 mm-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 samcxde-javaxeTSi saavtomobilo 

gzebze saxide gadasasvlelebis gamokvleva. 

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

wlebis dasawyisSi. dadginda, rom axali xidebis ZiriTadi 

dazianebebis mizezia maTi daproeqtebis xarvezebi da klimati 

(nax. 10-15). 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. 

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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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 fundaments wyliT dazianebis SemTxvevaSi. 

 

  

nax. 8. raionebis mixedviT gamokvleuli xidebis xnovanebis 

maCveneblebi 
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nax.9. xidis sagzao fenilis defeqtebi da dazianebani 

  

 

nax. 10. malis naSenis defeqtebi da dazianebani 
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nax. 11. burjebisa da sayrdeni nawilebis defeqtebi da 

dazianebani. 

 

nax. 12. nagebobasTan misasvlelebis defeqtebi da 

dazianebani 
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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 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. 

nebismieri gamocda, winaswari gamokvlevis didi 

gulmodginebis miuxedavad, inarCunebs riskis garkveul dozas da 

es unda iqnes gaTvaliswinebuli. xidis gamocdisTvis СНиП-Si 

gaTvaliswinebulia yvela SesaZlo zomebi avariuli situaciis 

warmoqmnisa da Camongrevis riskebis Tavidan asacileblad. am 

dokumentis mixedviT gamocda 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 
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erTrigad ganlagebul or datvirTul avtomobils. 

araTanabrobis imitaciisaTvis gasavlelis nawili warmoadgens 

30-50 mm 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 reglamentirebulia malis naSenis ori dinamikuri 

maxasiaTebeli: 

- 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 

420 m sigrZis uWri malis naSenis xidis misaRebi gamocdisaTvis. 

magaliTi: mali 42m, moZraobis 2 zoli. 

miRebulia Tanafardobani ganivi gadacemis koeficientebs 

Soris pirveli da meore zolebis datvirTvis mixedviT 

5.0:1: 21 KK  
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nax. 14. gavlenis wiri 

Zalvebi A11 datvirTvisaTvis: 

)()1(11 qA SSS  sx.  

0.31)5.00.1(
21

5.18
111 








sx.S t 

0.30)5.06.00.1(211.1 qS t 

19.1
425.37

15
1

5.37

15
11 








  

6.72)0.300.31(19.111 AS t 

sacdel datvirTvas warmoadgens Камаз-5511 avtoTviTmcle-

lebis kolona, sruli woniT TiToeuli 20t (avtomobilis simZi-

mis cetri praqtikulad emTxveva Sua RerZs). am SemTxvevaSi Zal-

vebi iqneba: 

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

4.61)5.01(
21

11
2120 








sac.S t 

85.0
6.72

4.61

11


AS

Ssac.
 

Cvens mier SemoTavazebulia sacdeli datvirTvis martivi 

eqspres-meTodika ar saWiroebs rTul kompiuterul gaangariSe-

bebs. es meTodika dafuZnebulia mocemuli SemTxvevisaTvis 

sruliad koreqtul daSvebebze. 

radgan, amocana Seadgens sacdeli da normatiuli 

datvirTvebis Sedarebas, SeiZleba miviRoT orive datvirTvisa-

Tvis erTnairi gamartivebani da es praqtikulad ar Secvlis maT 

Tanafardobas. kerZod: 

l 

2l 2l 
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- rogorc gamWoli, ise uWri konstruqciebisaTvis mRunav 

momentze sacdeli datvirTvis SerCevisas gavlenis wiris 

moxazuloba daisaxeba sworxazovani samkuTxedis saxiT (nax. 16); 

- 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. 
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daskvnebi 

1. ganxorcielebulia armaturisa da betonis normirebu-li 

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 koroziuli cveTis 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. 

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. 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 32 

 

disertaciis TemasTan dakavSirebuli publikaciebi 

 

1. T. WuraZe, g. daTukiSvili, b. maisuraZe, b. WiRvaria. 

gzebis xidebisa da gvirabebis mSeneblobis 

saxarjTaRricxvo Rirebulebis gansazRvris resursuli 

meTodi // saqarTvelos saavtomobilo-sagzao institutis 

Sromebis krebuli #4, Tbilisi, 2009, gv. 41-43. 

2. T. Churadze, M. Maisuradze, N. Maisuradze, B. Chigvaria. To problem of 

estimation of degradation processes in concrete and bridge structures 

reinforcement//Problems of Mechanics №2(35), Tbilisi, 2009, p.58-66. 

3. Б. Чигвария. Современное состояние и перспективы отечественного 

метростроения // Транспорт №3-4, Тбилиси, 2010, стр. 40-41.  

4. Ю. Словинский, Г. Датукишвили, Б. Маисурадзе, И. Утмелидзе, Г. 

Цулукидзе, Б. Чигвария. Испытание железобетонной предварительно 

напряженной балки пролетного строения автодорожного моста // 

Транспорт №3-4, Тбилиси, 2010, стр. 41-44.  

5. b. WiRvaria. rkinabetonis xidebis gaangariSebis 

sazRvargareTuli normebis analizi// mecniereba da 

teqnologiebi. #1-3, Tbilisi, 2011, gv. 81-83. 

 

 

 

 

 

 

 

 

 

 

 

 



 33 

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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