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Sesavali 

winamdebare angariSi Sesrulebulia saqarTvelos teqnikur 

universitetsa da Tbilisis merias Soris 2014 wlis 20 noembers dadebuli 

xelSekrulebiT gaTvaliswinebuli samuSaoebis nawilis realizaciis 

farglebSi da moicavs q. TbilisSi sastumro “redison blu iveria”-sTan 

mdebare moedanze satransporton gasasvlelis gamokvlevas. 

xidis gamokvlevas safuZvlad daedo “damkveTis”, q. Tbilisis meriis 

mier gacemuli momsaxurebis samuSaoebis nusxa.  

gamokvleva-gamocdis samuSaoebis meTodika dafuZnebulia saqarTvelos 

teqnikuri universitetis xidsacdeli centris samocdaxuT welze meti xnis 

gamocdilebasa da moqmedi normatiuli dokumentebis moTxovnebze: «СНиП 
2.05.03-84. Мосты и трубы. Нормы проектирования», «СНиП III-43-75. Мосты и трубы. 
Правила производства и приемки работ», «СНиП 3,06,07-86. Мосты и трубы. 
Правила обследований и испытаний», «ГОСТ 8829-94. Изделия строительные 
железобетонные и бетонные заводского изготовления. Методы испытания 
нагружением. Правила оценки прочности, жесткости и трещиностойкости», «ГОСТ 
25192-82. Бетоны. Классификация и общие технические требования». 
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1. xidis mokle aRwera 

satransporto gasasvleli elbaqiZis daRmarTis dasawyisSi sastumro 

“redison blu iveria”-sTan mdebare satransporto gasasvleli akavSirebs 

sastumro “redison blu iveria”-s mimdebare vardebis moedans merab 

kostavas da axvledianis quCebTan. satransporto gasasvlelis orive mxares 

aRniSnuli nageboba grZeldeba igive saxide elementebis gamoyenebiT 

Seqmnili malis naSenebiT, romelTa qveS mowyobilia samaqalaqo 

daniSnulebis obieqtebi, xolo savali nawili emsaxureba rogorc 

saavtomobilo transportis gatarebas, aseve moednis gafarToebas. 

aRniSnuli satransporto gasasvleli daproeqtebulia saproeqto 

institutis ,,qalaqproeqtis” mier. mSenebloba Sesrulda #39 xidmSeni 

razmis mier (ufrosi b. WiRvaria). xidi eqsploataciaSi Sevida 1985 wlidan. 

satransporto gasasvleli, rogorc saqalaqo quCis Semadgeneli nawili, 

imyofeba q. Tbilisis keTilmowyobis samsaxuris balansze. 

satransporto gasasvleli warmoadgens rkinabetonis WrilkoWovani 

malis naSenis mqone konstruqcias sqemiT _ 2×15.0 m. da saerTo  sigrZiT 
30,10 m. satransporto gasasvlelis konstruqciebi daproeqtebulia CH200-is 
normebiT Н30 da НК80 droebiT datvirTvebze.  

satransporto gasasvlelis marjvena malSi (elbaqiZis daRmarTis 

mxridan) malis naSeni Sedgenilia 39 cali rkinabetonis l=15.00 m sigrZis 
T_ebri kveTis mqone koWiT da sami cali Rrutaniani l=15.00 m sigrZis 

rkinabetonis filiT. marjvena malis malis naSeni Sedgenilia 38 cali 

aseve l=15.00 m sigrZis T_ebri kveTis mqone koWisagan. koWebis kedlebis sisqe 

mudmivia da tolia 16.0 sm, simaRleSi koWebs aqvT 90 sm, xolo sigane Taros 

doneze 90 sm. koWebi erTmaneTTan ganivad dakavSirebulia 35 sm siganis 

monoliTuri rkinabetonis nakeriT da Sesabamisad maT Soris dacileba 

Seadgens 134 sm. koWebi damzadebulia B25 klasis betonisagan. 

rkinabetonis Rrutaniani filovani koWebi damzadebulia B40 klasis 

betonisagan 3.503.12 tipiuri proeqtis mixedviT. misi siganea 99 sm, xolo 

simaRle Seadgens 75.0 sm. 

xidis saval nawilze sadeformacio nakeri ar arsebobs da aseve wylis 

ukeT mocilebis mizniT mowyobilia uwyveti savali nawili. rogorc T-ebri 
koWebis aseve filebis dasayrdnobad gamoyenebulia furclovani foladis 

sayrdeni nawilebi. 

savali nawilis samosi Sesrulebulia asfaltobetoniT, romelis 

qveSac mowyobilia betonis damcavi fena, hidroizolaciis Sre da mWle 

betonis gamaTanabrebeli fena. 

300 sm siganis trotuari, javaxiSvilis quCis mxridan satransporto 

gasasvlelis mTel sigrZezea, xolo sawinaaRmdego mxridan sxvadasxva 

siganis (150 sm-dan 350 sm-mde) trotuari  aris mxolod marcxena malSi. 

moajirebi warmoadgens qvis gamWol konstruqcias qvisave moajiriT. 

marjvena sanapiro burjis (javaxiSvilis quCis mxridan) saZirkvlis 

tani warmoadgens saTavsis kedels da Sesrulebulia betonis blokebis 



6 
 

gamoyenebiT. wamwisqveda koWi monoliTuri rkinabetonisaa, kedeli savali 

nawilis mxridan mopirkeTebulia bazaltis filebiT. javaxiSvilis quCis 

mxareze kedels aqvs Riobi didi zomis fanjris mosawyobad, romlis 

daniSnulebaa saTavsis ganaTeba. 

xidis marcxena sanapiro burji analogiuria marjvena mxaris. burjis 

tanSi damatebiT aris mowyobili fanjris Riobebi burjis ukan 

ganTavsebuli saTavsis gasanaTeblad. kedeli zemodan dagrZelebulia 

simaRleSi foladis ortesebri Sedgenili koWiT, romelzec 

damontaJebulia aseve ortesebri koWis mokle naWrebi, romelTa zeda 

brtyel Taroze xdeba malis naSenis koWebis dayrdnoba. grZivi koWi 

Selesilia cement-qviSis duRabiT. garda amisa, wyviwilad 24 koWs Soris 

mowyobilia kedlis Sevseba aguris wyobiT. 

Sualeduri burjis saZirkveli Sesrulebulia monoliTuri 

rkinabetonisagan. burjis tanad gamoyenebulia 10 cali kveTSi 8 waxnagiani 

(110 sm diametris) monoliTuri rkinabetonis dgari, romlebic zemodan 

gaerTianebulia 57,70 m sigrZisa da 130×90 sm ganikveTis mqone rkinabetonis 
rigeliT. rigelze koWebis dayrdnoba xdeba tolis feniT. 

xidis qveS gamavali gzis orive mxareze mowyobilia 330 sm (rusTavelis 

gamziris mxare) da 267 sm (filarmoniis mxare) siganis trotuarebi. 
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2. satransporto gasasvlelis gamokvleva 

satransporto gasasvlelis gamokvleva Seasrula saqarTvelos 

teqnikuri universitetis xidsacdeli centris TanamSromelTa jgufma 2014 

wlis dekemberSi. gamokvlevis wina etapze moxda satransporto 

gasasvlelis teqnikuri da saeqsploatacio dokumentaciis moZieba, magram 

arc centralur respublikur da arc q. Tbilisis arqivebSi xsenebuli 

dokumentacia ar aRmoCnda. 

satransporto gasasvlelis gamokvlevis procesSi Sesrulda nagebobis 

geodeziuri agegmva da dadginda xidis absoluturi koordinatebi. 

geodeziuri agegmvis procesSi aigegma xidis grZivi RerZi da ganivi kveTebi. 

xidze Sesrulda konstruqciebis instrumentuli gamokvleva.  

topogeodeziuri agegmvisa da satransporto gasasvlelis elementebis 

azomvebis Sedegebi mocemulia naxazze (danarTi II). azomvebis Sedegebis 

mixedviT raime mniSvnelovani darRveva ar gamovlenila. 

satransporto gasasvlelis gamokvlevis procesSi Sesrulebuli 

vizualuri da instrumentuli kvlevis Sedegebi mixedviT gamovlinda 

mTeli rigi defeqtebi da dazianebebi, kerZod: 

1) nagebobis savali nawili mTlianobaSi damakmayofilebel mdgoma-

reobaSia, mxolod sadeformacio nakeris Tavze sanapiro burjebze 

aRiniSneba savali nawilis asfaltobetonis samosSi bzarebi; 

2) moajirebi saerTod damakmayofilebel mdgomareobaSia, mxolod 

elbaqiZis daRmarTis mxareze moajiris qvis sami bloki dakargulia. 

dakargulia aseve kibis moajiris ori bloki, xolo savali nawilis 

sawinaaRmdego mxares ori blokia dakarguli; 

3) trotuaris napiridan TiTqmis mudmivad Jonavs wyali praqtikulad 

mTel sigrZeze, gansakuTrebiT trotuaris boloSi (axvledianis 

quCis mxares); 

4) malis naSenis ganapira koWSi (elbaqiZis daRmarTis mxares) koWis 

Ziri dazianebulia, damcavi Sre bevr adgilas acvenilia da 

gaSiSvlebuli armatura korodirebs; 

5) ramdenime adgilze koWebis gamonoliTebis nakerSi aRiniSneba wylis 

Jonva, ris Sedegad nakeris gamonoliTebis betoni gamotutulia da 

korodirebs; 

6) marcxena malSi filebis gagrZelebaze mdebare koWebis Zirze 

aRiniSneba mcire zomis betonis anaxleCebi, romelic meqanikuri 

zemoqmedebis Sedegia; 

7) gverdiTa kedlebs zog adgilze aklia Semosvis elementi; 

8) dayrdnobis adgilas koWebis Ziri rig adgilebSi saWiroebs 

gawmendas. 
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3. malis naSenis daZabul-deformirebuli mdgomareobis 

analizi 

    3.1. saangariSo kompleqsis ЛИРА aRwera 
saangariSo kompleqsi ЛИРА warmoadgens sasrul elementTa meTodze 

dafuZnebul saangariSo programebis erTobliobas, romlis saSualebiT 

gaiangariSeba myari tanis meqanikis amocanebi. swored aseTi amocanebis 

klass ganekuTvneba xidebis konstruqciebis gaangariSebis amocanebi. 

garda obieqtis modelis zogadi gaangariSebisa statikuri datvirTvis 

yvela SesaZlo saxeobaze, temperaturul, deformaciul da dinamikur 

zemoqmedebebze,  pk ЛИРА avtomatur reJimSi gansazRvravs saangariSo dat-
virTvebisa da Zalvebis Tanwyobebs, asrulebs rkinabetonisa da foladis 

elementebis kveTebis SerCevasa da Semowmebas, adgens konstruqciul 

naxazebs. pk ЛИРА SesZleblobas iZleva gamokvleul iqnas saangariSo 

modelis saerTo mdgradoba, Semowmdes elementebis kveTebis simtkice 

rRvevis sxvadasxva Teoriebis mixedviT. 

gaangariSebebis Sedegebis vizualizacia saSualebas iZleva Semdgomi 

analizisTvis aisaxos obieqtis daZabul-deformirebuli mdgomareoba 

gadaadgilebebisa da Zabvebis izovelebis, Zalvebisa da CaRunvebis 

epiurebis, elementis rRvevis mozaikis, mTavari da eqvivalenturi Zabvebis 

saxiT da a.S. 

programis saangariSo modulSi daculia sasrul elementTa didi 

moculobis biblioTeka, romelic sasualebas iZleva Seiqmnas sakvlevi 

obieqtis adeqvaturi saangariSo modelebi praqtikulad SezRudvebis 

gareSe. amasTan dasaSvebia konstruqciuli masalebisa da elementebis 

deformaciulobis kanonis wrfivi da arawrfivi xasiaTis gaTvaliswineba, 

rac, magaliTad, SesaZlebels xdis rkinabetonis sxvadasxva saxeobebis 

gaangariSebas.  

pk ЛИРА-s Teoriul safuZvels warmoadgens sasrul elementTa meTodi, 

romelic realizebulia gadaadgilebebis formiT, kerZod, pk iyenebs 

SesaZlo gadaadgilebaTa princips. saangariSo modelis SigniT 

gadaadgilebebi warmoadgens modelis Semadgeneli sasruli elementebis 

deformaciebis Sedegs. es sasruli elementebi SeirCeva biblioTekidan, 

romelic Seicavs sxvadasxva tipis konstruqciebisTvis damaxasiaTebel 

elementebs: Reroebs, brtyeli amocanis samkuTxa da oTxkuTxa elementebs, 

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

lelepipeds, samwaxnaga prizmebs. garda amisa biblioTeka Seicavs sasruli 

sixistis kavSirebs, kvanZebs Soris drekad damyolobas, elementebs, 

romelTa maxasiaTeblebi aRiwereba sixistis ricxviTi matriciT. 

xidis koWovani malis naSenis gaangariSebisTvis gamoiyeneba wrfivi 

amocanis gadawyveta, romelSic arsebobs datvirTvebsa da gadaadgilebebs 

Soris pirdapir proporciuli damokidebuleba, gadaadgilebaTa mcire 
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sididis gamo, da asaxuli hukis kanoniT. amis gamo ZalaSia superpoziciis 

principi da ZalTa moqmedebis damoukideblobis kanoni. 

winaswar daZabuli elemntebis modelirebisTvis gamoiyeneba specia-

luri sasruli elementi, romelic pirveli datvirTvisas uzrunvelyofs 

saangariSo sqemaSi saWiro Zalvis warmoqmnas, Semdeg ki muSaobs rogorc 

Cveulebrivi sasruli elementi. amiT uzrunvelyofilia winaswar daZabuli 

rkinabetonis koWebis modelireba malis naSenSi. 

saangariSo sqema warmoadgens konstruqciis idealizebul models, 

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

gariSo sqema orientirebulia dekartis marjvena koordinatTa sistemaSi. 

sasruli elementis fiqsaciisTvis gamoiyeneba koordinatTa adgilobrivi 

sistema (aseve mxolod marjvena dekartis sistemaze orientirebuli). 

modelSi datvirTvis statikuri zemoqmedeba mocemulia Seyursuli 

Zalebis an momentebis saxiT, romlebic moqmedeben kvanZebSi an uSualod 

elementSi misi RerZebis gaswvriv. 

amocanis gadawyvetis sizuste damokidebulia sasruli elementis zo-

mebze da SeirCeva gadasawyveti amocanis xasiaTidan gamomdinare. sasruli 

elementebis erToblioba qmnis sivrcul an brtyel bades, romlis sixSire 

SeiZleba sxvadasxva iyos modelis sxvadasxva zonaSi. rac ufro xSiria 

bade, miT ufro zustia gaangariSebis Sedegebi, magram garTulebulia 

gaangariSebis procesi. amitom ufro xSirad badis sixSires zrdian kon-

struqciis sakvanZo ubnebSi, sadac adgili aqvs Zabvebis, Zalvebisa da 

gadaadgilebebis koncentracias an maT mkveTr cvlilebs. 

gaangariSebis Sedegad miiReba Zabvebis, Zalvebisa da gadaadgilebebis 

velebi, romlebic asaxaven saangariSo konstruqciis daZabul-deformi-

rebul mdgomareobas. am monacemebis Sedareba normatul sidideebTan 

saSualebas iZleba Sefasdes konstruqciis muSaobis xasiaTi, misi resursi 

da gakeTdes daskvna konstruqciis (nagebobis) vargisianobis Sesaxeb. 

        3.2. malis naSenis gaangariSebis Sedegebi 
    xidis malis naSeni gaangariSebul iqna normebiT gaTvaliswinebul 
datvirTvaze mzidunarianobis mixedviT. gaangariSebis Sedegebi moyvanilia 

pk ЛИРА-s vizualizaciis saSualebebis gamoyenebiT, sadac naCvenebia malis 

naSenebis CaRunvebis sidideebi A-11 da HK-80 datvirTvebisagan droebiTi 
datvirTvis normebiT gaTvaliswinebuli dayenebisas. mzidunarianoba 
Sefasda zRvruli da moqmedi maqsimaluri momentebis Sedarebis gziT. 
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sur. 1. xidis malis naSenebis saangariSo 3D modeli. 

 

 

 

 

sur. 2. xidis malis naSenebis saangariSo modeli 
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datvirTvis I sqema 2xA11 datvirTvisas 

1,5m

7,2 m

14,4 m

P=11t

η2 = 3,60 m
η1 = 2,85 m

ω0.5  = 25,92 m2

M0.5  _ g.ω.

P=11t

 

nax. 1. mRunavi momentis gavlenis wiri malis Sua kveTisaTvis  

datvirTvis I sqemisas 

programa ЛИРА-s gamoyenebiT gamoTvlil iqna ganivi gadacemis 

koeficientebi, romlebic mocemulia nax. 2-ze. 

 

nax. 2. ganivi dayenebis koeficienti I sqemisaTvis 

2xA11 datvirTvisagan koWis malis SuaSi aRZruli mRunavi momenti 

gaiangariSeba formuliT:      

( ) ( )( )[ ]
( ) ( )( )[ ]

[ ] mt ⋅=×=+×=
=×××+×+×+××=

=××++×+×+=

596,5202,11310465033.0507.2115128.9190465033.0
2.192.256.080.20.1296.16.385.20.11100379.0227,1

8210)1( 5.021
11
5.0 fvfp

A SPKM γωνγηηm

 
sadac:  t 11=P  _ A11 datvirTvis urikis RerZe dawolis sididea; 

  85.21 =η  _ gavlenis wiris ordinataa; 

  60.32 =η  _ gavlenis wiris ordinataa; 

K
1=

0.
01

46
 

K
2=

0.
01

60
 

K
3=

0.
01

79
 

K
4=

0.
02

09
 

K
5=

0.
02

59
 

K
6=

0.
03

14
 

K
7=

0.
03

58
 

K
8=

0.
03

70
 

K
9=

0.
03

67
 

K
10

=0
.0

37
0 

K
11

=0
.0

37
0 

K
12

=0
.0

37
9 

K
13

=0
.0

37
5 

K
14

=0
.0

37
7 

K
15

=0
.0

37
9 

K
16

=0
.0

39
1 

K
17

=0
.0

39
1 

K
18

=0
.0

37
9 

K
19

=0
.0

37
9 

K
20

=0
.0

37
0 

K
21

=0
.0

37
9 

K
22

=0
.0

37
0 

K
23

=0
.0

36
7 

K
24

=0
.0

36
7 

K
25

=0
.0

37
0 

K
26

=0
.0

35
8 

K
27

=0
.0

31
4 

K
28

=0
.0

26
1 

K
29

=0
.0

20
9 

K
30

=0
.0

17
9 

K
31

=0
.0

15
9 

K
32

=0
.0

14
4 
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296.1=fpγ  _ saimedoobis koeficientia droebiTi datvirTvis mixedviT 

AK datvirTvis urikisaTvis; 

)1( µ+  _ dinamikurois koeficientia ([1]. p.2.22. f.(23)gv.23) 

227.1
135

4,140.45
1

135
45

11 =
−

+=
−

+=+
λµ  

K – aris ganivi gadanawilebis koeficienti A-11 datvirTvisaTvis (ix. 
gaangariSeba); 

  t/m 0.1=v  _ AK datvirTvis zolovani nawilis intensivobis sididea; 

      
2m 92.255.0 =ω  _ 5.0M -is gavlenis wiris farTobia; 

2.1=fvγ  _ saimedoobis koeficientia AK datvirTvis zolovani                                     

nawilisaTvis ([2].p.2.23.cx.14); 

      6.0=s  _ zolianobis koeficientia. 

 

datvirTvis II sqema HK-80 datvirTvisas 
 

7,2 m

14,4 m

η = 3,60 m

ω0.5  = 25,92 m2

M0.5  _ g.ω.

qÍ Ê

 
nax. 3 mRunavi momentis gavlenis wiri malis Sua kveTisTvis  

datvirTvis II sqemisas 

programa ЛИРА-s gamoyenebiT iqna gamoTvlili ganivi gadacemis 

koeficientebi, romlebic mocemulia nax. 4-ze. 

 

nax. 4. ganivi dayenebis koeficienti I sqemisaTvis 
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HK-80 datvirTvisagan koWis malis SuaSi aRZruli mRunavi momenti 

gaiangariSeba formuliT:      

( ) mt ⋅=××××=×××+= 527.5892.25164.94056.01.141 5,05.0 ωm НК
HK qKM  

sadac: K – aris ganivi gadanawilebis koeficienti HK-80 datvirTvisaTvis 
(ix. gaangariSeba); 

 t.m.164,9=НКq  _ aris HK-80 datvirTvis eqvivalenturi Tanabrad 

ganawilebuli datvirTva, roca λ=14,4 m da α=0.5. 
([1].dam.6cx.1.gv.146); 

ω0.5 _ aris M0.5 gavlenis wiris farTobi (ix. nax 1); 

)1( µ+  _ dinamikurois koeficientia; 

mRunavi momentebis gansazRvris Sedegad datvirTvis orive sqemis 

mixedviT dgindeba, rom udidesi momenti droebiTi datvirvisagan miiReba II 

sqemis mixedviT ( mt ⋅= 527.585.0
HKM ), rac saabolood miiReba jamuri momentis 

gansazRvrisaTvis. 

malis naSenis erT koWSi mudmivi datvirTvebisagan gamowveuli 

mRunavi momenti iqneba: 

87.4592.2577.15.0 =×=×= ωmudmud qM t.m; 

mudmivi da maqsimaluri droebiTi datvirTvisagan erT koWze 

gadacemuli jamuri mRunavi momenti iqneba: 

397,104527.5887,455.0 =+=×= HKMMM mudjam t.m. ≈ 104,4 t.m. 

      koWis kveTis simtkice malis SuaSi Seadgens: t.m;zR 97.139=M  

      Sesabamisad, 

t.m.t.m. jamzR 4,10497.139 =>= MM  

malis naSenis koWis simtkicis piroba mRunavi momentis mixedviT 

dakmayofilebulia.  
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4. rekomendaciebi da daskvna 

q. TbilisSi sastumro “redison blu iverias” mimdebare moednis 

SemadgenlobaSi Semavali ormaliani satransporto gasasvlelis 

gamokvlevis masalebis analizis Sedegad dadginda Semdegi: 

1) nagebobis savali nawili mTlianobaSi damakmayofilebel mdgo-

mareobaSia; 

2) reabilitacias saWiroebs sadeformacio nakerebi maTze gadagebuli 

asfaltobetonis feniT; 

3) reabilitacia-aRdgenas saWiroebs moajirebis dazianebuli nawilebi; 

4) zog adgilas reabilitacias saWiroebs koWebis gamonoliTebis 

nakeri hidroizolaciis SecvlasTan erTad; 

5) reabilitacias saWiroebs malis naSenis koWebze damagrebuli 

dekoratuli karnizis blokebi; 

6) saerTod nageboba saWiroebs gasufTavebas WuWyisa da nagvisagan. 

 

sabolood keTdeba daskvna, rom satransporto gasasvlelze 

sareabilitacio samuSaoebis Sesrulebis Semdeg SesaZlebelia misi 

eqsploatacia SezRudvebis gareSe moqmedi teqnikuri pirobebis Sesabamisad. 

sareabilitacio samuSaoebi unda Sesruldes satransporto 

gasasvlelis gamokvlevis warmodgenili angariSis safuZvelze Sedgenili 

proeqtiT. 
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satransporto gasasvlelis gegma 

danarTi I 
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danarTi II 

 

sur. d-1. satransporto gasasvlelis saerTo xedi 

 

 

sur. d-2. qveda karnizis dazianebuli Ziri 
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sur. d-3. dazianebuli karnizis Ziri da mopirkeTebis bazaltis qvebi 

 

 

sur. d-4. dazianeba karnizis ZirSi 



22 
 

 

 

 

sur. d-5. gamotutva malis naSenis koWebis gamonoliTebis nakerSi 

 

 

 

 

sur. d-6. gamotutva koWebis gamonoliTebis nakerSi 
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sur. d-7. gamotutuli gamonoliTebis nakeri 

 

 

 

sur. d-8. malis naSenis elementebis dayrdnoba rigelis koWze 
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sur. d-9. dazianebuli Sualedi burjis rigeli 

 

 

 

 

sur. d-10. sayrdenebs Soris kedli  
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sur. d-11. dazianebuli koWis Zirebi 

 

 

 

sur. d-12. dazianebuli moajiri 
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sur. d-13. daZruli moajiris blokebi 

 

 

 

sur. d-14. bzari sadeformacio nakeris Tavze 
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sur. d-15. bzari saval nawilSi sadeformacio nakerze 

 

sur. d-16. bzari savali nawilis sadeformacio nakerze 
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