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ნაშრომის ზოგადი დახასიათება 

 

Temis aqtualoba Cvens qveyanaSi yovelwliurad mwyobridan 

naxevar mln. tonamde salte (avtomobilis saburavi) da sxva 

rezinteqnikuri nakeToba gamodis. narCenebis moxmarebis done 

bolo 5 wlis ganmavlobaSi umniSvnelod gaizarda da Seadgens 

ara umetes 5%-s mTeli maragidan. gacveTili salteebis 

moculobis nazardi weliwadSi daaxloebiT 3%-s Seadgens, e.i. 

maTi dagroveba mudmivad mimdinareobs. narCenebis garkveuli 

nawili, gansakuTrebiT rezinis Zvirfasi saaxebisgan darCenili, 

wlebis ganmavlobaSi inaxeba sawyobebSi, narCenebis danarCeni 

nawili ki ukeTes SemTxvevaSi eqvemdebareba damarxvas an dawvas, 

riTac garemos mniSvnelovani da xangrZlivi ziani adgeba.  

gacveTili saavtomobilo salteebis utilizaciis ekologi-

uri problema mwvaved dgas msoflios ganviTarebuli qveynebis 

umravlesobaSi, kerZod: germaniaSi, iaponiaSi, aSS-Si, sadac 

utilizacias daqvemdebarebuli Zveli salteebis yovelwliuri 

moculoba milionobiT tonas Seadgens. gacveTili salteebis da 

utilis rezin-teqnikuri nakeTobebis efeqtiani gadamuSavebis 

problema jer kidev araa gadaWrili.  

narCenebis dawvrilmaneba (daqucmaceba) gadamuSavebis 

yvelaze martiv da racionalur xerxadaa aRiarebuli, vinaidan 

iZleva rezinis fizikur-meqanikuri da qimiuri Tvisebebis 

maqsimaluri SenarCunebis saSualebas. magram swored nafxvenis 

ekonomikurad efeqtiani gamoyenebis saboloo stadia warmoadgens 

mTavar dabrkolebas rezinis narCenebis sruli reciklingis 

problemis gadaWraSi.  

ganxiluli faqtebidan logikuri daskvna iqneboda gvecada 

gadagveWra rezinis reciklirebisa da bitumis Semkvrelebis 

xarixxis gaumjobesebis problema, erTmaneTTan kavSirSi.  

aRniSniSnuli problemis gadawyvetaze msoflis mraval 

qveyanaSi muSaoben. dReisaTvis SemuSavebulia rezinis 
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asfaltbetonis narevebSi pirdapiri Seyvanis, sagzao-samSeneblo 

masalebSi rezinis nafxvenis Semavseblis saxiT gamoyenebis 

uamravi teqnologiuri sqema. aSenebul iqna asobiT gzis eqsperi-

mentuli monakveTi, xidebisa da aerodromebis safari, romlebic 

Tavidan maRali satransporto-saeqspluatacio maCveneblebiT 

xasiaTdebodnen, magram SemdgomSi swrafad iSlebodnen.  

amrigad, sagzao mSeneblobaSi rezinis narCenebis gamoyenebis 

uaryofiTma gamocdilebam moaxdina sagzao masalebSi rezinis 

gamoyenebis ideis kompromentireba sagzao specialistebis 

TvalSi.  

cxadia, rom sakvanZo rgolad, romelic mogvcems aRniSnuli 

kompleqsuri problemis calkeuli nawilebis dakavSirebis da 

dasaxuli amocanebis gadaWris saSualebas, unda iqces rezinis 

narCenebis navTobis bitumebTan SeerTebis teqnologia, romelic 

gaiTvaliswinebda mimdinare procesebis mTel sirTules. Tanac 

amocana unda gadaiWras gzis safaris aucilebeli da sakmarisi 

parametrebidan gamomdinare. aseTi teqnologiis gamoyenebis 

Sedegad unda iqnes konstruirebuli da miRebuli Semkvreli 

masalebi, romlebmac SesamCnevad da rac mTavaria xangrZlivad 

unda gaaumjobeson gzebis asfaltbetonis safarebi. mxolod am 

SemTxvevaSia SesaZlebeli rezinis narCenebis utilizaciis 

problemis ekonomikurad da teqnikurad efeqtiani gadaWra.  

Cvens mier miRebuli monacemebis analizi aCvenebs, rom 

rezinisgan miRebul wvrildispersul (<0,5mm) nafxvens, rogorc 

bitumebis modifikatorebs, gaaCnia udidesi potenciuri 

SesaZleblobebi.  

dagrovili gamocdilebisa da codnis gamoyenebiT, 

formulirebuli iqna zogierTi ZiriTadi zogadi moxTovna axali 

teqnologiisadmi: 

 is unda iyos ufro martivi, efeqtiani da ekonomiuri 

arsebul teqnologiebTan SedarebiT.  

 bitumebis fizikur-meqanikuri Tvisebebis gaumjobesebis 

garda, is unda aumjobesebdes Semkvreli masalis 
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adheziur Tvisebebs da mis mdgradobas daZvelebisadmi 

garemos agresiuli faqtorebis moqmedebis qveS.  

Cveni azriT, swored am Tvisebebis kompleqsia ganmsazRvreli 

sagzao asfaltbetonis safarebis xarisxisa da xangamZleobis 

amaRlebisaTvis.  

disertaciis kvlevis obieqts warmoadgens: 

 a/b-s safarebis satransporto-saeqspluatacio Tvisebebis 

gazrda modificirebuli bitumebis gmoynebiT. 

 bitumebi modificirebis teqnikur-ekonomikurad xelsa-

yreli meTodebis damuSaveba, romliTac miiRweva 

asfaltbetonis sagzao fenilebis maRali saeqsplua-

tacio maCvenebeli eqspluataciis mTeli periodis 

ganmavlobaSi. 

disertaciis mizans warmoadgens: sagzao mSeneblobisaTvis 

modificirebuli bitumebis miRebis meTodebis srulyofa, sxvadasxva 

danamatebiT modificirebuli bitumebis gamoyenebis arealis gazrda, 

rezinis narCenebis sagzao mSeneblobaSi gamoyenebis racionaluri 

meTodebis damuSaveba. aRniSnuli miznis misaRwevad disertaciaSi 

dasmuli da gadawyvetilia Semdegi amocanebi: 

 Catarebulia analizi da Camoyalibebulia problemebi, 

romelic Tan axlavs sxvadasxva meTodebiT modifi-

cirebuli bitumebis gamoyenebas sagzao mSeneblobaSi; 

 Seswavlialia da dasabuTebulia organuli Semkravi 

masalebis modificirebis upiratesoba rezinis 

narCenebis gamoyenebiT; 

 damuSavebulia is midgomebi, romelsac unda akmayofi-

lebdes modificirebuli organuli Semkravi; 

 Catarebulia miRebuli Sedegebis sacdel-sawarmoo 

gamokvleva; 

 Catarebulia SemoTavazebuli teqnologiis teqnikur-

ekonomikuri Sefaseba. 
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samecniero siaxle. warmodgenili sadisertacio naSromis 

samecniero siaxle mdgomareobs SemdgomSi: 

 dasabuTebulia organuli Semkravi masalebis wvrilad 

dispersirebuli rezinis narCenebiT modificirebis 

upiratesoba; 

 damuSavebulia sxmuli da RorR-mastikovani asfaltbe-

tonebis miRebisa da gamoyenebis meTodebi reziniT 

modificirebuli organuli Semkravebis safuZvelze; 

 bitum-rezinis kompoziciur Semkvrelize damzadebuli 

asfaltbetonebis gamoyenebis areali. 

 

samuSaos praqtikuli mniSvneloba mdgomareobs SemdgomSi:  

 

 gazrdilia bitum-rezinis kompoziciur Semkvrelize 

damzadebuli asfaltbetonebis gamoyenebis areali; 

 Catarebulia modificirebuli bitumis gamoyenebis 

ekonomikuri maCveneblebis gaangariSeba, ekologiuri 

efeqturobis gaTvaliswinebiT. 

 samuSaos realizacia: 

 sagzao samosis reabilitacia warmodgenili teqnologiiT 

ganxorcielda  gansxvavebuli klimaturi pirobebis mqone ramodenime 

sacdel monakveTze (TbilisSi mtkvris marjvena sanapiroze; qvemo 

simoneTi – navenaxevis სaavtomobilo gzaze). 

 sadisertacio kvlevis Sedegebi gamoyenebulia saqarTvlos 

teqnikuri universitetis satranporto da manqanaTmSeneblobis 

fakultetis saavtomobilo gzebisa da aerodromebis mimarTulebis 

bakalavrebisa da magistrantebis saswavlo procesSi. 

samuSaos aprobacia: 

disertaciaSi warmodgenili masalebi moxsenebulia: 

 saqarTvelos teqnikuri universitetis 78-e Ria 

saerTaSoriso-samecniero konferenciaze, Tbilisi 2010 

weli; 
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 saqarTvelos teqnikuri universitetis 79-e Ria 

saerTaSoriso - samecniero konferenciaze, Tbilisi 2011 

weli; 

publikaciebi. disertaciis masalebis mixedviT gamoqveynebulia 

Semdegi nabeWdi Sromebi:  

1.  „modificirebuli bitumebis gamoyenebis perspeqtivebi 

saqarTvelos sagzao meurneobaSi“, - d.demetraSvili, 

a.burdulaZe, transporti da manqanaTmSenebloba #1(20), 

Tbilisi 2011 w; 

2. „polimerulad modificirebuli bitumis gamoyeneba civi 

reciklirebis dros“, - d.demetraSvili, transporti da 

manqanaTmSenebloba #1(23), Tbilisi 2012 w; 

3. „bitumis modifikaciis saxeebi da maTi gamoyeneba sagzao 

mSeneblobaSi“, - d.demetraSvili, g.CubiniZe. samecniero-

teqnikuri Jurnali „mSenebloba“#2(25), Tbilisi 2012 w.  

4. „saavtomobilo gzebis diagnostikis Tanamedrove 

sistemebi“, - T.papuaSvili, z.melaZe, d.demetraSvili, 

p.nadiraSvili, transporti da manqanaTmSenebloba #2(24), 

Tbilisi 2012 w; (CaSvebulia stambaSi gamosacemad). 

disertaciis struqtutra: sadisertaci naSromi Seicavs 

Sesavals, oTx Tavs, daskvnas, literaturis sias 32 dasaxelebiT, 

16 cxrils da 36 naxazs. kvlevis Sedegebi gadmocemulia 137 

nabeWd Tabaxze. 

naSromis mokle Sinaarsi 

reziumeSi mocemulia naSromis Sesaxeb mokle informacia da 

Sesrulebuli kvlevebis safuZvelze miRebuli ZiriTadi Sedegebi 

da maTi praqtikuli mniSvneloba 

SesavalSi dasabuTebulia Temis aqtualuroba, mocemulia 

kvlevis obieqti da mokledaa gadmocemuli disertaciis arsi, 

miznebi da amocanebi 
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pirvel TavSi mocemulia saqarTveloSi saavtomobilo gzebis 

ganviTarebis perspeqtivebi. aRniSnulia, rom saqarTvelos 

saavtomobilo gzebi qveynis satransporto sistemis mniSvnelovan 

nawils warmoadgens. saerTo sargeblobis saavtomobilo gzebis 

satransporto-saeqspluatacio mdgomareobisa da ganviTarebis 

doneze uSualod aris damokidebuli qveynis mdgradi 

ganviTarebis uzrunvelyofa. 

aRniSnulia, rom arasrulyofili saavtomobilo gzebis 

qseli mniSvnelovnad aferxebs ekonomikis sxvadasxva dargis 

ganviTarebas da mTlianobaSi uaryofiTad moqmedebs qveynis 

Semdgom ganviTarebaze. rac ufro didia srulyofilsafariani 

sagzao sistemis moculoba, miT ufro maRalia qveynis 

ekonomikuri ganviTarebis done. Sesabamisad aucilebelia axali 

gzebis mSenebloba da arsebuli sagzao qselis reabilitacia, 

romlis erT-erTi efeqturi da perspeqtiuli teqnologia 

damuSabulia warmodgenil disertaciaSi. 

dasabuTbulia, rom aucilebelia ganxorcieldes saqarTve-

los teritoriis sagzao klimaturi daraioneba. 

Camoyalibebulia is ZiriTadi RonisZiebebi, romlis 

gatarebac aucilebelia saqarTvelos mTel teritoriaze, raTa 

gaumjobesdes da gaiafdes satransporto gadazidvebi. 

naCvenebia Tu ra sargeblobis motana da problemebis 

gadawyveta SuZlia rezinis nawarmis narCenebis gamoyenebas 

sagzao mSeneblobaSi.  

meore TavSi mocemulia sagzao safaris movla – Senaxvis 

Tanamedrove teqnologiebi. sagzao  safaris eqspluataciis vadis 

gazrdis erT–erTi gza  profilaqtikur–teqnikuri momsaxurebaa.  

safaris daSlis erT-erTi mTavari faqtoria  sagzao 

safarSi wylis SeRweva. Sedegad safuZvelze datvirTvebis 

gadanawileba uaresdeba, rac iwvevs samosis deformaciebs da 

daSlas. gayinva–galRoba iwvevs am situaciis damZimebas.  
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sareabilitacio samuSaoebis efeqturma meTodebma unda 

uzrunvelyos safaris wyalgaumtaroba  da gamoricxos sinestis 

SeRweva  konstruqciis fenebs Soris.  

e.w. slaris tipis  damcavi sacveTi fenis mowyoba aris 

saukeTeso meTodi safaris zeda fenis  saeqspluatacio 

parametrebis aRsadgenad. 

aseTi safari SeiZleba daproeqtdes sxvadasxva granulome-

triuli SemadgenlobiT da bitumis sxvadasxva tipebisaTvis, rac 

iZleva narevis optimizaciis saSualebas.   

slaris safari uzrunveyofs: 

• safaris wyalSeuRwevadobas; 

• profilis mcire koreqtirebas (grZivi da ganivi 

deformaciebis arsebobisas); 

• nakvalevebis Sevseba; 

• zedapiris teqsturirebas, SeWidulobis 

uzrunvelsayofad; 

• garegnuli msgavsebas asfaltbetonis safarebTan; 

• xmauris dabal dones; 

• mimdinare remontebis Rirebulebis Semcirebas 40%–

mde, safarebis saangariSo momsaxurebis vadebSi 

slaris safaris Txeli fena (sisqiT saSualod 1–1.5 qvis 

masalis maqsimaluri zomidan) gamoiyeneba sagzao fenilis 

aRsadgenad. Semkvreli SeiZleba iyos rogorc Cveulebrivi aseve 

polimermodificirebuli.  modifikatorad gamoiyeneba lateqsi. 

misi funqcia aris simtkicis swrafi miRweva, elastiurobisa  da 

Semkvrelis darbilebis temperaturis amaRleba. emulsiuri 

sistemebi arsebobs rogorc neli areve swrafSemkvreli. moZraoba 

SeiZleba gaxsnas 1–4 saaTSi.  

slari silis narevSi gamoiyeneba mcire zomis qvis masala da 

narevis sisqe ganisazRvreba maqsimum 8 mm-iT. slari sili 

gamoiyeneba: 

• mtkice, magram ukve daJanguli zedapiris 

hermetizaciisaTvis; 
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• zedapiris teqturisa da SeWidebis Tvisebebis 

aRsadgenad; 

• gacveTili zeda fenis aRsadgenad da qvis masalis 

Semdgomi amovardnis Tavidan asacileblad; 

• xmauris Sesamcireblad; 

• im adgilebSi, roca sxvadasxva mizezebis gamo 

SeuZlebelia ufro sqeli fenebis gamoyeneba.     

slaris tipis mineralur-emulsiuri narevisagan SesaZle-

belia moewyos mikrosurfeisingi (zedapiris mikroprofilireba), 

rac saSualebas gvaZlevs davagoT narevi ufro sqlad da 

ramdenime fenad. es teqnoligia gamoiyeneba rogorc umniSvnelod 

deformirebuli zedapirebis gasasworeblad aseve kvalis 

mosaspobad. polimerebiT modificireba saSualebas iZleva 

gamoviyenoT ufro didi zomis qvis fraqcia. maRali kohezia 

uflebas gvaZlevs davagoT ufro sqeli fenebi romlebic aitanen 

ufro maRal datvirtvas deformirebis gareSe. eseTi masalebi 

iwarmoeba specialuri emulgatorebis damatebiT raTa gaizardos 

kohezia da daCqardes gaqvaveba. garemontebul monakveTebze 

moZraoba SeiZleba daiwyos 30 wuTidan 1 saaTamde dagebis Semdeg. 

sakmaod dabal temperaturebze. 

mikrosurfeisingi gamoiyeneba:  

• kvalis Sesavsebad 

• gverdulebis gasafarToveblad 

• profilis umniSvnelo SesworebisaTvis 

• yvelgan sadac SesaZlebelia slarisilis gamoyeneba 

mikrosurfeisingis da slari silis tipis fenilebs 

SeuZliaT aitanon maRali datvirTvebi  

bitumis polimerebiT modifikacia aucilebelia 

eqstremalur, maRal da dabal temperaturebze muSaobisaTvis. 

modifikatorad SeiZleba gamoviyenoT: 

• rezinis fxvnili dispergirebuli saxiT; 

• butadien-stiroli blok-Tanapolimerebi (xazovani da 

radialuri), Sereul bitumTan emulgirebamde; 
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• butadien-stirolis SemTxveviTi Tanapolimeri lateqsis 

formis; 

• neoprenis lateqsi. 

aucilebelia rom bitumi modificirdes  narevebisadmi 

wayenebuli moTxovnebis Sesabamisad. cxrilSi mocemulia 

Semkravis testirebis Sedegebi, romelic damzadebulia navTobis 

bitumisagan. naCvenebia dinamiuri Zvris reometriT testirebis 

Sedegebi. reometriT testirebis Sedegad miRebulia dabali 

temperaturis efeqturi diapazoni. 

 

cxrili1. polimermodificirebuli Semkvrelebis Tvisebebi. 

 

emulsia 

G (mpa) 20 

0C 

10rad/wm 

fazuri 

kuTxe 500C 

10 rad/wm 

simtkice 

maqs. 300mpa

efeqturi 

dabali 

temperatura 

3%SBR 3,2 55 –15°C –25°C 

5%SBR 5,7 52 –25°C –30°C 

10%SBR 6,4 43 –35°C –45°C 

3%SBS 2,3 52 –20°C –30°C 

5%SBS 3,1 49 –35°C –40°C 

5%SBS/ 

3%SBR 
3,6 43 –40°C –45°C 

5%SBS/ 

3%boWko 
3,9 47 –25°C –30°C 

5%SBR/ 

5%RG-1 
5,7 51 –25°C –35°C 

 

narevis gamkvrivebis daCqarbisaTvis viyenebT sxvadasxva 

danamatebs umravlesobaSi cements, raTa daaCqardes kaTionuri 

emulsiis stabilurobis Semcirebis reaqcia. nax.4 gviCvenebs Tu 

rogor efeqts axdens danamatebis raodenoba moZraobis gaxsnis 
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droze saqarTvelos pirobebSi sami temperaturuli reJimis 

SemTxvevaSi. 
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nax. 4. damatebebis gavlena narevis gamkvrivebis siCqareze da 

moZraobis gaxsnaze 

 

imisaTvis rom savali nawilis gaxsna moxdes umokles xanSi 

saWiroa narevis receptis koreqtireba amindis Sesabamisad. 

umetes SemTxvevaSi daSlis siCqaris regulatorad SesaZlebelia 

gamoviiyenoT iseTi masalebi rogoricaa, natris da kalcis 

marilebi, qloridebi, boris marili da sxva zedapirulad 

aqtiuri nivTierebebi.  

narevis temperaturis SerCeva xdeba amindisa da klimatis 

pirobebis, moZraobis intensivobis  da sagzao samosebis saWiro 

saeqspluatacio Tvisebebis (cveTamedegobis deformaciebisadmi 

winaaRmdegoba da gamtkicebis siswrafe) mixedviT. gamtkicebis 

siCqareze did gavlenas axdens temperaturuli reJimi da 

tenianoba. mikrosurfesingis narevebze moZraoba ixsneba ufro 

adre slaris narevenTan SedarebiT. nax.5-ze naCvenebia gamtkicebis 

siCqare slaris da mikrosurfeisingis SemadgenlobebisaTvis 

garkveuli temperaturis dros datenianebis mixedviT. 
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nax. 5. temperaturis, droisa da tenianobis gavlena slari silis 

da mikrosurfeisingis fenilebis gamtkicebaze 

 

narevis SerCeva dabali temperisa da haeris maRali 

tenianobis SemTxvevaSi metad mniSvnelovania. samosis konstru-

qciebSi polimerebis gamoyeneba gansakuTrebiT mniSvnelovania  

maRalmTian civi klimaturi pirobebis mqone regionebSi (gudauri, 

baxmaro, bakuriani da a.S.). rogorc naCvenebia nax.6-ze  

polimerebi xels uwyoben samosis muSaobas dabal temperaturaze, 

unarCuneben ra maT moqnilobas.  

mesame TavSi mocemulia Teoriuli da eqsperimentaluri 

kvlevis Sedegebi. kvlevebiTdadginda, rom sagzao mSeneblobaSi 

gamoyenebuli modificirebuli bitumi unda akmayofilebdes 

Semdeg moTxovnebs:  

 modificirebulma bitumma sagzao fenilis saWiro 

simtkice unda uzrunvelyos sxvadasxva temperaturul 

intervalSi cvladi datvirTvebis moqmedebis 

pirobebSi;  
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naxazi 6. bzarwarmoqmnis temperaturebi sxvadasxva tipis 

narevebisaTvis. zedapiris tipiuri saxe 

 

 modificirebuli bitumi kargad unda asvelebdes da 

ekvrodes mineralur masalis zedapirs winaswar gansa-

zRvruli Tvisebebis mqone asfaltbetonis misaRebad;  

 modificirebuli bitumi unda iyos xangamZle, e.i. misi 

daZveleba (Tvisebebis cvlileba xangrZlivi 

eqspluataciis periods) unda iyos minimaluri.  

aRniSnul moTxovnaTa Sesruleba iZleva maRalxarisxovan 

produqciis miRebis garantias, magram amisaTvis saWiroa winaswar 

vicodeT sawyisi masalebis  ZiriTadi maxasiaTeblebi.  

masalam rom winaaRmdegoba gauwios daRlilobisagan gamo-

wveul daSlas romelic gamowveulia safuZvlis Serbilebisagan 

da Sesabamisi mniSvnelovani CaRunvebisagan. aucilebelia masalam 

SeZlos gaWimva da formebis aRdgena, agreTve SeZlos SeaCeros 

bzarwarmoqmna.  

am SemTxvevaSi metad efeqturia Zveli saburavebisa da 

rezinis sxva narCenebisagan miRebuli fxvnilis damateba 

Semkravze (e.w. rezinabitumi). rezinabitumi iwarmoeba Zveli 

saburavebis rezinis granulebis damatebiT bitumTan. emateba 
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minimum 15 % Cveulebriv ki 18-20 % rezini. aq mTavari faqtoria 

bitumisa da rezinis SeTavsebadoba. rezinis fxvnilis 

granulometria Serevis  da temperaturis dro. 

,,bitumpolimeris” sistemis SeTavsebadoba SeiZleba 

ganvsazRvroT ramdenime xerxiT: 

 garkveuli morfologiis miRebis TvalsazrisiT anu 

polimeruli nawilakebis struqturuli sqemiT bitumis 

matricaSi. 

 Termodinamikuri stabilurobis mixedviT-aucilebelia 

ganvsazRvroT polimeruli nawilakebi an maTi jaWvebi 

imyofebian Tu ara dabalenergetikul mdgomareobaSi, 

anu aris Tu ara mamoZravebeli Zala entropiis 

gazrdisaTvis. 

 Senaxvis stabilurobis mixedviT xom ar iyofian 

amosavali komponentebi Senaxvis periodSi. 

 romelime Tvisebebis an TvisebaTa kombinaciis 

SenarCunebiT xangZlivi periodis ganmavlobaSi 

(dagebis momentamde). 

rodesac rezinis nawilakebi ereva bitumSi nawilakebi 

ifarebian geliT, rac analogiur polimerbitumis sistemebSi 

gafuebis analogiuria. Sedegad viRebT damoukidebel rezina-

bitumis matricas, romelic warmoadgens samfazian sistemas: 

rezina, rezinisa da bitumis nazavi da bitumi. narevi Sedgeba 

polaruli tipis SekavSirebuli molekulebisagan dispersiul 

garemoSi. nedleulis tipi da gawmendis procesi mniSvnelovan 

gavlenas axdens bitumis Semadgenlobaze da Sesabamisad rezinisa 

da bitumis SeTavsebadobaze. rezinis gafueba gamowveulia 

aromatuli da naftenuri zeTebisagan, amitomac nedleulis 

wyaro da gawmendis procesi gavlenas axdenen rezinabitumis 

formulazec. 
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nax.19.: bitumisa da rezinis nawilakebis reaqciis stadiuroba 

rezinis fxvnilis gamoyenebis ZiriTadi efeqti mdgomareobs 

siblantis gazrdasa da Termuli mgZnobelobis gaumjobesebaSi. 

ixileT nax.20. 

0.1

10

1*10

1*10

1*10

1*10

3

5

7

9

-40 -30 -20 -10 0 10 20 30 40

rezinobitumi

aramodificirebuli Semkvreli

temperatura,

Semkvrelis drekadobis moduli

m
o
d
u
l
i
, 
m
p
a

°C

 

nax.20 Termuli mgZnobelobis gaumjobeseba rezinis damatebiT. 

nax.20 gviCvenebs mrudeTa gadakveTis wertilis aramodifi-

cirebuli da modificirebuli bitumebis TvisebaTa identurobas, 

magram mxolod +-100C -ze. dabal temperaturaze rezinabitumis 

drekadobis moduli mcirea da amitom Semkravi gacilebiT 
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elastiuria. maRal  temperaturaze rezinabitumis drekadobis 

moduli piriqiT ufro maRalia. rogorc vxedavT rezinabitumis 

gamoyeneba sakmaod efeqturia saqarTvelosaTvis damaxasiaTebeli 

eqstremalur pirobebSi. 

nax.21-ze naCvenebia darbilebis temperaturis Sedareba 

simyifis temperaturasTan. es gviCvenebs, rom aseTi Semkvrelebi 

naklebad myifeni arian uaryofiTi temperaturisas da naklebad 

eqvemdebarebian deformacias maRali temperaturisas. Sesabamisad 

maTi satransporto saeqspuluatacio maCveneblebi iqneba 

saukeTeso da stabiluri wlis nebismier dros saqarTvelosTvis 

damaxasiaTebel klimatur pirobebSi. 

 

1-bitumi penetraciiT 120 (nemsis SeRwevadoba 0.1 mm 250C -ze 
2-rezinabitumi, damzadebuli bitumiT penetraciiT 120 
3-bitumi penetraciiT 80 
4-rezinabitumi, damzadebuli bitumiT penetraciiT 80 
 
nax.21 darbilebis temperaturasa da simyifis temperaturas  

Soris damokidebuleba. 

 

nax.22 gviCvenebs rezinabitumis daZvelebisadmi mdgradobas, 

Cveulebriv bitumTan SedarebiT. 
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nax. 22. rezinabitumis SemkvrelTa daberebis efeqti RumelSi da 

amindis pirobebis simulatorSi. 1-1 dRe; 2-5 dRe; 3-8 dRe 

 

rezinabitumis gamoyenebiT Seqmnil membranebSi mcirdeba 

bzarebis raodenoba, rac gamowveulia fenilis zeda fenaSi 

Zabvis SemcirebiT. nax.23  

 

nax.23 rezinabitumis gamoyenebis gavlena zeda fenebis 

daZabulobaze. 

 

temperaturuli Zabvebis Semcireba moiTxovs simtkicis 

zRvris gazrdas gaxleCvaze da gagrZelebis zRvris gazrdas 

gawyvetaze rac naCvenebia nax.24-ze. 
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nax. 24. bitumis modificirebis gavlena wyvetaze, simtkicis 

zRvarze da Wimvaze gawyvetisas-bensonis testi 

 

mineraluri masalis zedapiris damuSavebis saxeoba damoki-

debulia Semkravis zemoTaRweril Tvisebebze. ZabvismSTanTqav 

membranebSi zemoTaRniSnul moTxovnebze misi moqnilobas dabal 

temperaturebze da mdgradobas wyvetaze emateba moTxovna adhezia 

qvis masalasTan. nax.25 sadac moyvanilia vialitis gamocdis 

magaliTi sxvadasxva dabal temperaturaze. naTelia rom 

rezinabitums aqvs gansakuTrebuli kohezia dabal temperaturaze 

da adhezia qvis masalaze. 

Catarebuli gamokvlevebis safuZvelze SemoTavazebuli 

teqnologia, eqsperimentaluri da sacdeli sawarmoo samuSaoebis 

Catarebis Semdeg sagzao sferos obieqtebze iZleva saSualebas 

mkveTrad ganvasxvavoT bitumorezinis ekologiurad sufTa kompo-

ziciuri masalebi (birk), sxva Semkvrelebisagan farTo plasti-

kurobis intervaliT - 850C da meti. gansxvavebiT Cveulebrivi 

sagzao bitumebis plastikurobis intervali rogorc wesi 60-650C-

ia, romelic arasakmarisia safaris zeda fenebis mosawyobad 

saqarTvelos umetes regionebSi klimaturi pirobebis gamo. 
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nax.25  RorRis mikvradoba rezinabitumis SemkvrelTan 

 

 

nax. 26. sxvadasxva bitumebis kinematikuri siblantis 

damokidebuleba temperaturaze 

Catarebulma gamokvlevam a/b-is birk-ze gviCvena, rom: 

1. Semkvrelis xarji narevSi ar gaizarda; 

2. saSualo simkvrive daeca 0.01g/sm3 ; 

3. fizika-meqanikuri maCveneblebi a/b-is akmayofilebs 

moTxovnebs ГОСТ 9128-97; 
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4. sakmaod daeca simtkicis zRvaris maCvenebeli kumSvaze. 

00C- 12.4m.pas pirveladi bitumis, 8.69-9.23 meg.pas birk 

narevis; 

5. gaizarda wyalmedegobis koeficienti 0-0.62 pirveladi 

bitumis, 0.85 birk narevis; 

6. gaizarda simtkicis maCvenebeli 500�-ze 1,9 mpa-dan  2.16 

mpa-mde da maCvenebleli Zvrisadmi simtkicis- 2.17mpa-dan 

2.51 mpa-mde. 

cxr.2-Si moyvanilia ori tipis Semkvreli birk da sawyisis 

saxiT gamoyenebuli Cveulebrivi sagzao bitumebis Tvisebebis 

maCvenebelTa SedarebiTi maxasiaTeblebi ГОСТ22245-90-is mixedviT.  

 

bitumis Semkvrelebis nimuSebis maxasiaTebelTa Sedareba  

cxrili 2. 

 

Tvisebebis maCveneblebi 

Semkvrelebis realuri nimuSebis 

maCvenebeblTa mniSvnelobebi  

БНД90/130 

(sawyisi)  

bitrek

60/90 

БНД60/90 

(sawyisi)  

bitrek

40/60 

1 2 3 4 5 

nemsisSeRwevis siRrme, 0,1mm 

25°C-ze 

0°C-ze 

 

100 

24 

 

78 

34 

 

69 

20 

 

40 

17 

darbilebis temperatura, °С 46 65 50 72 

simyifis temperatura, °С -23 -26 -20 -24 

plastiurobis intervali, °С 69 91 70 96 

Wimvadoba 0°С-ze, sm 3,5 8 2,4 6 

elastiuroba °С-ze, % ara norm. 50 ara norm. 45 

CaWideba mJave qviSasTan <nim. #3 >nim. 

№2  

<nim. №3  >nim. 

№2  

fardobiTi adheziuri 

unaris maCvenebeli, % 

 

35 

 

98 

 

47 

 

99 
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SemkravTa daRlilobis xangZlivoba gamokvleuli iqna b. g. 

peCeni-s meTodiT. Sedegebis analizma gvaCvena rom Semkravis 

Txeli apskis damangreveli ciklebis raodenoba damokidebulia 

temperaturaze da mas aqvs xazovani saxe. nax.27.  

 

nax.27 bitumi БНД 60/90–sa da 6% kpm-is danamatiT modificirebuli 

bitumis daRlilobis xanmedegobaze damokidebuleba. 

 

es Tanxvdeba i. m. rudenkos miRebul Sedegebs, romelTa 

mixedviT darbilebis temperaturis qvemoT damokidebuleba 

  gamoixateba swori xaziT da Seswavlili bitumis 

SemkravebisaTvis 

, 

gamokvleuli iqna asfaltbetonis standartuli Tvisebebi 

danamatiT da mis gareSe. cdebis Sedegebis analizma  gviCvena 

rom danamatis Seyvana asfaltbetonSi dadebiTad moqmedebs mis 

fizikomeqanikur maCveneblebze: mniSvnelovnad mcirdeba wyalJRe-

nTva da narCeni forianoba, izrdeba wyalmdegobis koeficienti 

rac axasiaTebs asfaltbetonis koroziul mdgradobas. es 

aixsneba modificirebuli Semkvrelis maRali adheziiT, vinaidan 

Seiqmna mtkice afski da wyals gauZnelda misi qvis masalisgan 

gancalkeveba. danamatis gavlena igrZnoba Semkvrelis siblante-

sTan da koheziu simtkicesTan dakavSirebul yvela maCvenebelze. 



 
 

23

40-50% izrdeba simtkice kumSvaze 500С-ze da mxolod 5-10 % iT 

mcirdeba simtkice kumSvaze 00С-ze. 

miRebuli monacemebis analizis safuZvelze Cvens mier 

SemoTavazebulia narevebSi Semkravis optimaluri raodenobis 

SerCevis meTodi. vinaidan bitumis raodenobis gazrdiT xdeba 

ori urTierTsawinaaRmdego tendencia: mcirdeba simtkice 

kumSvisas da izrdeba simtkice Wimvaze, amitom mocemuli meTodis 

mizani iyo optimalurad dagvekavSirebina es ori mniSvnelovani 

maxasiaTeblebi.  

 

 

nax.29 kpm–is  danamatis gavlena asfaltbetonis Tvisebebze: 
a–wyalJRenTva; b-simtkice kumSvaze 00С-ze; c-simtkice kumSvaze 

200С-ze;  d–simtkice kumSvaze 500С-ze; e-Sida tangesis xaxunis kuTxe; f-
SeWiduloba asfaltobetonis gacurebis dros. 
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nax.31. bitumis optimaluri raodenobis SerCeva b tipis 

asfaltbetonis grafo–analizuri meTodiT. 

 

Cvens mier SemoTavazebulia teqnologia, romelic gvaZlevs 

saSualebas gavaumjobesoT da modificireba gavukeToT uxarisxo  

daJangul sagzao bitumebs, iafi modifikatorebis daxmarebiT, 

ZiriTadad amortizirebuli saburavis reziniT. amis Sedegad 

viRebT rezinabitumis narevs birk-s, romelSic rezina ikvreba 

bitumis komponentebTan mtkice magram sakmaod moZravi qimiuri 

kvanZebiT da avlenen Tavis maRal eqspluataciur Tvisebebs ukve 

axal kompoziciur masalebis SemadgenlobaSi. araerTjeradma 

gamokvlevebma gviCvenes, rom Tavisi sanitarul higienuri 

TvisebebiT birk-is narevis masalebi bevrad sufTaa vidre 

bitumis da rezinis calcalke. es kompozicia yvelaze mkacr 

ekologiur moTxovnilebebs akmayofilebs. 

    teqnologia gansxvavdeba sxva cnobil teqnologiebisagan 

(bitumebis rezinis namcecebiT, sinTetikuri kauCukiT) imiT, rom 

ar moiTxovs specialur mowyobilobas didi Zvris ZaliT 

intensiuri arevisaTvis. modifikacia mimdinareobs standartul 

gamacxelebel bitumis Sesanax avzSi. rezinis nawilakebis 

arevisaTvis iyeneben Cveulebriv bitumis nasosebs an SekumSul 

haers, rac SeuZlebelia Termoelastoplastebis SemTxvevaSi. 

Semdgomi areva ar aris saWiro. modifikaciis qimiuri procesi 
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mimdinareobs reaqciuli gazebis gamoyofis garemoSi, romelic 

mTeli narevis moculobas iTvisebs. es sagrZnoblad aadvilebs 

teqnologiur process da zrdis misi gamoyenebis ekonomikur 

efeqts. personalis gadamzadeba araa saWiro, radganac 

teqnologia ubraloa gamoyenebaSi da misi meTodebi ar 

gansxvavdeba Cveulebrivi a/b-is qarxnis meTodebisagan.  

SemoTavazebulia bitumis kompleqsuri SemaerTebeli 

danamati AKZONOBEL Wetfix BE, Wetfix AD4F. am adgeziur danamats 

gaaCnia kombinirebuli gavlena masalebis SeWidulobaze da 

mniSvnelovnad anelebs konstruqciis siberes gzis eqspluataciis 

pirobebSi, agreTve zrdis ekonomikur efeqts sxva adgeziur 

danamatebTan SedarebiT. 

cxrilSi 3 mocemulia birk narevebisadmi damatebiTi 

teqnikuri moTxovnilebebi 

cxrili 3 

maCveneblis 

dasaxeleba 

markebis nomrebi gamocdis 

meTodi 

 

БНД     

90/130 

БНД 

60/90 

БНД 

40/60 

narevis darRvevis 

datvirTvis ciklebis 

ricxvi ara naklebi 

 

4 000 

reometris 

eqspluataciis 

saxelmZRvanelo 

Rotov sco RT20 
siblante 

500�pas.wm ara naklebi 
3.0X102 4.0X102 5.0X102 

 

birk-is narevis momzadebisas gamoviyeneT sagzao blant 

pirvelad bitumebs markiT БН, БНД ГОСТ 22245-90 moTxovnebiT da 

Txevadi bitumebi markiT ��da �ГОСТ 11955-82 moTxovnebiT. 

dawesebuli iyos teqnikuri kontroli:  

sistematurad unda mowmdebodes Semkvrelis damzadebis 

temperatura; gacxelebis dro; sawyisi masalebis dozireba; 

miRebuli produqciis siblante. 
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 birk-is narevis momzadebisas gamoviyeneT saerTo moxmarebis 

rezini, amasTan erTad gacveTili saburavebis daqucmacebisagan 

miRebuli rezinis da sxva rezina-teqnikuri nakeTobebisgan 

miRebuli fxvnilebi,  fraqciis zomiT 0.3-0.6mm unda akmayofi-

lebdes �� 38.108035-97 moTxovnebs fxvnilis markiT ��- 0,5; 

rezinis fxvnili narevSi ganawilebuli unda iyos bitumis 

zedapirze Tanabrad, ar unda rCebodes bitumiT gadaukreli nawi-

lakebi, rezinis fxvnilis koStebi da sxva ucxo SenaerTebebi. 

cxrilშi 4 mocemulia rezinabitumis narevis gamoSvebis 

temperatura 

 cxrili 4 

narevis saxe 

temperatura narevis 0С 

temperatura haeris 0С 

+100С 

maRla 

+100С-dan 

+50С-mde 

+50С-dan 

00С-mde 

dasatkepni narevi 

RorR. mast. a/b 

sxmuli tipis a/b narevi

180-190 

190-200 

200-210 

190-200 

200-210 

210-220 

- 

- 

220-230 

 

RorR-mastikiani a/betoni birk-is SemkvreliT gamoirCeva 

Semdegi maxasiaTeblebiT: 

 aqvs didi momsaxurebis vada sagzao bitumebze 

damzadebul a/betons (5-7-jer meti safaris 

daRlilobis da sicocxlis unarianobis); 

 ГОСТ 31015-2002 moTxovnilobebze gaumjobesebulia; 

 SesaZlebelia gamoyeneba Txeli fenis dasagebad sisqiT 

1.5-3sm; 

 narevi mzaddeba standartuli a/betonis qarxnebSi 

struqturuli damatebiTi danamatebis gareSe, rogoric 

   aris celulozis qsovili, boWko an “Viatop”-i; 

 narevis temperatura datkepnis dasawyisSi unda iyos 

ara naklebi 1800С 
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birk-is Semkvrelze damzadebuli RorR-mastikovani a/betonis 

nimuSebis gamocdis Sedegebi 

 

cxrili 5 

maCveneblis dasaxeleba maCveneblis sidide 

wyalgaJRenTva, % 0.1-0.4 

simtkicis zRvari SekumSvaze, mpa 

500С 

200С 

00С 

 

1.3-1.5 

3.0-3.5 

6.0-8.0 

wyalgamZleoba 0.95-0.98 

saSualo simkvrive, g/sm3 4.5-5.0 

simtkicis zRvari gaxleCvaze 00С, 

mpa 

4.5-5.0 

 

birk narevebze SesaZlebelia damzaddes sxmuli asfaltbe-

toni, romelis gamoyenebis areali sakmaod farToa (cxrili 6).  

aucileblobisas, rodesac saWiroa xangrZlivi Senaxva 

rezina-asfaltbetonis narevis damgrovebel bunkerSi an agreTve 

did manZilze transportirebisas, narevebis daberebis siCqaris 

Semcirebis mizniT rekomendirebulia gamoviyenoT narevis saxeebi, 

romlebic uzrunvelyofen minimalur narCen forovnebas 

a/betonSi. Senaxvis maqsimaluri dro dgindeba cdebis gamokvle-

vebis mixedviT.  

sxmuli a/betonis Tvisebebi birk Semkvrelze 

cxrili 6 

narevis gamZleoba 2000С 

Stampis SeRwevis siRrme 500�mm 

wyalgaJRenTva 

simtkice kumSvaze mpa 

500С-ze 

00С-ze 

20-30 

2-5 

0 

 

0.8-1.0 

5.0-6.0 
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saSualo simtkice g/sm3 2.20-2.25 

 

narevis tipebis dasaSvebi Senaxvis dro 

cxrili 7 

darCenili 

forovnoba a/b-is % 

maqsimaluri dasaSvebi dro Senaxvis da 

transportirebis narevis tipebisaTvis, 

saaTi 

RorRov

-ani mastikis 

a/b 

mkvrivi 

tipiI tipiII tipiIII 

1-dan 2.5-mde 

2.5-dan 3.5-mde 

3.5-dan 5.0-mde 

5.0 

- 

- 

- 

4.0 

3.0 

- 

3.5 

2.0 

- 

2.0 

1.5 

 

erovnuli standartis damuSavebamde birk-is narevebisgan 

damzadebuli safarebi unda moewyos СниП 30603-85 moTxo-

vnilebebis mixedviT. 

birk teqnologiiT damzadebuli a/b narevis gaSlisas 

safaris simaRle saproeqto simaRlesTan SedarebiT unda iyos 10-

15%-iT meti. pirvelad itkepneba gluvzedapiriani satkepnebiT (2-3 

gavla) erT kvalze, Semdeg TviTmavali pnevmatiuri satkepnebiT, 

masiT 16t (4-5 gavla), SesaZlebelia CarTuli vibratorebiT. 

safaris narevis dasatkepnad satkepnebis amorCevis bolo 

varianti unda iyos ganxiluli amindis da narevis temperaturis 

mixedviT. birk narevis safarebis datkepna plastikurobis gamo 

ufro advili da iolia vidre Cveulebrivi bitumebisagan 

momzadebuli safarebis, Zvrebi, talRebi, bzarebi, gaxleCebi, 

narevis dagebis dros ar warmoiSoba, imis da miuxedavad sat-

kepnebis vibratori CarTulia Tu ara. normatiulTan SedarebiT 

mcirdeba satkepnebis gavlis raodenoba erT kvalze narevis didi 

adgeziis xarjze. safars umetes SemTxvevebSi ar sWirdeba 

arsebuli safuZvlis da nawiburebis winaswari dagruntva. 
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meoTxe TavSi mocemulia sawarmoo-kvleviTi Semowmebis 

Sedegebi da maTi gansja.  

SemuSavebuli asfaltbetonis narevebi Seesabameba yvelaze 

xist normatiul moTxovnebs, TumcaRa mzaddeba Cveulebrivi, 

xSirad arakondicirebadi, sagzao bitumebis БНД 60/90 da 90/130 

tipis safuZvelze.  

Semkvrelis maRali adheziisa da specifikuri qimiuri da 

struqturuli Tvisebebis xarjze aRiniSneba dagebuli safarebis 

maxasiaTeblebis, droTa ganmavlobaSi gaumjobesebis efeqti. 

Cveulebrivi bitumebis safuZvelze damzadebuli sxmuli da 

vibrosxmuli asfaltbetonebisagan gansxvavebiT mniSvnelovnad 

Semcirebulia Zvris deformaciebi (liandwarmoqmna) safarebSi 

maTi eqspluataciisas. aseT safarebs avtomobilis borbalTan 

CaWidebis maRali koeficienti aqvT, rac iZleva damatebiT 

zedapirul damuSavebaze uaris Tqmis saSualebas. SeiniSneba 

kargi CaWideba Zvel safarTan raime damatebiTi damuSavebisa da 

Segruntvis gareSe, rac iZleva gzebis remontis teqnologiis 

gamartivebis saSualebas. amis, da aseve sxmuli safaris dabal 

temperaturebze momatebuli deformaciulobis xarjze ar 

SeiniSneba Zveli safarebis mimdebare monakveTebis momdevno 

gabzarva eqspluataciis procesSi.  

xangamZleobis Cveulebriv da modificirebul bitumebze 

damzadebuli asfaltbetonebis daRlilobiTi Catarebuli 

SedarebiTi analizi aCvenebs, rom sagzao asfaltbetonis 

safarebis xangamZleobisa da bzarmedegobis gazrda Semkvreli 

bitrek-ebis gamoyenebis Sedegad iZleva safarebis samsaxuris 

vadis rogorc minimum 3-jer gaxangrZlivebis SesaZleblobas. 

samsaxuris vadis aseTi gazrda iZleva saremonto samuSaoebze 

xarjebis arsebiTad Semcirebis SesaZleblobas, iZleva 

saxsrebisa da materialuri resursebis (imave bitumisa da 

RorRis) mniSvnelovan ekonomias aucilebeli saremonto 

samuSaoebis moculobaTa Semcirebis xarjze.  

daskvnebi da saerTo Sedegebi 
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1. eqsperimentulad dadasturebulia satransporto da klima-

turi zemoqmedebisadmi gazrdili mdgradobis mqone sagzao 

asfaltbetonebis miRebis SesaZlebloba SemuSavebuli kompleq-

sur kauCuk-polielefinis modifikatoris (kpm) gamoyenebis 

xarjze.  

2. SemuSavebulia modifikatoris Semadgenloba, romelic 

poliolefinebisa da elastomerebis upiratesobebs iTavsebs, rac 

iZleva saSualebas asfaltbetonebs erTdroulad mieniWos 

aucilebeli sixiste maRal saeqspluatacio temperaturebze da 

aseve elastiuroba da bzarmedegoba dabali temperaturebis 

areSi.  

3. gamovlenilia bitumebis struqturaze SemuSavebuli 

modifikatoris zemoqmedebis kanonzomierebebi. infrawiTeli 

speqtroskopiisa da mikroskopiis meTodebis meSveobiT 

dadasturebulia miRebul SemkvrelSi elastiuri asfalten-

polimeruli badeebis warmoqmnis hipoTeza. gamokvleulia kauCuk-

poliolefinis modifikatoris Semcveli bitumebis qcevis 

Taviseburebebi mcire deformaciebisa da datvirTvebis 

mravaljeradi modebis pirobebSi SemkvrelTa daurRveveli 

struqturis siblantisa da daRlilobiTi xanmedegobis 

gansazRvris gziT.  

4. dadgenilia asfaltbetonebis fizikur-meqanikur 

Tvisebebze bitumis, RorRisa da modifikatoris Semadgenlobis 

zemoqmedebis kanonzomierebebi da maTi varirebis zRvrebi. 

asfaltbetonis narevebSi SemuSavebuli danamatis Seyvanisas 

simtkicis zRvari kumSvaze 50°C-ze 40-50%-iTYizrdeba 0°C-ze 

simtkicis zRvaris 5-10%-iT erTdroul SemcirebasTan erTad, 

umjobesdeba wyalmedegoba da mcirdeba asfaltbetonis 

wyalgajereba.  

5. Seswavlilia modifikatoris gavlena sxvadasxva tipis 

asfaltbetonebis bzarmedegobaze prizmismagvari nimuSebis 

Runvisas Wimvadobaze gamocdis gziT. dadgenilia, rom 

kompleqsurad modificirebul asfaltbetonebs dinamiuri 
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Runvisas gaaCniaT simtkicis momatebuli zRvrebi; siblante 

daZabulobasa Runvisas 1,5-2-jer izrdeba, xolo daRlilobiTi 

xanmedegoba _ 1,5-jer.  

6. Seswavlilia asfaltbetonebis siblantis gansazRvris 

meTodi Zvris deformaciebis dagrovebis siCqaris maxasi-

aTeblisTvis 60°C-is temperaturaze gverdiTi gafarToebis 

SezRudvis pirobebSi. kompleqsuri modifikatoris Seyvana iZleva 

Runvisas asfaltbetonebis siblantis 2-5-jer gazrdis 

SesaZleblobas, maTi tipidan gamomdinare.  

7. dadgenilia, rom miRebul modificirebul asfaltbetonebs 

aqvT momatebuli medegoba TermoJangviTi zemoqmedebisadmi.  

8. sawarmoo Semowmebam daadastura kauCuk-poliolefinis 

modifikatoris gamoyenebis xarjze satransporto da klimaturi 

zemoqmedebisadmi momatebuli medegobis mqone sagzao 

asfaltbetonebis miRebis SesaZlebloba. gaangariSebulma 

wliurma ekonomikurma efeqtma, romelic miiRweva SemuSavebuli 

modificirebuli asfaltbetonis narevebis gamoyenebis Sedegad 

danamatebis armqone imave narevebTan (sisqiT 4 sm) SedarebiT 2011 

wlis fasebSi 1 m2-ze 1.7 lari Seadgina. 
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Abstract 

Topicality of the issue. Half a million tons of rubber (auto-tire) and other 
rubber-technical products comes out of action every year in our country. The level of 
residue recovery in the course of last 5 years is significantly increased and comprises 
no more than 5% from total reserves (stock). The increase in worn-out tires volume 
equals to approximately 3% per year, i.e. their accumulation occurs permanently. The 
certain part of the residues, especially those remained from expensive kinds of rubber, 
is kept in the storages for years, while the other part of the residues at the best case 
experiences dumping of burning, that inflicts important and long-term harm to the 
environment.  

The environmental problem of worn-out auto-tires utilization is especially acute 
in the most developed countries worldwide, namely in Germany, Japan, USA, where 
annual volume of old tires pertained to utilization comprises of million tons. The 
problem of effective treatment of worn-out tires and waste rubber-technical products 
still is not solved.   

Braking-up (disintegration) of the residues is recognized as the most simple and 
rational method of treatment, since allows to preserve to the maximum extent 
physical-mechanical and chemical properties of the rubber. Though namely the last 
stage of economically effective application of the crumb is a key obstruction to the 
solution of the problem of rubber wastes’ full recycling.  

Proceeding from the discovered evidence it would be logical to try to solve the 
problems of rubber recycling and improvement of bitumen binding materials’ quality 
in relation to each other.  

The work on the solution of mentioned problem is carried out in many countries 
worldwide. Today plenty of process scheme are elaborated concerning direct addition 
of the rubber in the asphalt concrete mixture and application of rubber crumb in road 
construction materials as of filler. Hundreds of experimental road sections, bridge and 
aerodrome pavement are constructed, which have been distinguished by high transport 
and operation parameters at the start, but were rapidly worn out hereafter.  

Therefore, the negative experience of rubber wastes application in the road 
construction compromised the idea of rubber use in road materials in the eyes of road 
specialists.  

It is clear that the key aspect that will allow us to connect the particular parts of 
mentioned complex problem and to solve the assigned task should be the technology 
of rubber wastes’ binding with oil bitumen that would foresee the whole complexity 
of current processes. At the same time this task should be accomplished based on the 
necessary and sufficient parameters of the road carpet. As a result of the application of 
such technology the binding materials should be designed and received, which should 
improve asphalt concrete road carpets noticeably and, the most important thing, for a 
long time. Only in this case is possible to find economically and technically effective 
solution of the problem of rubber wastes utilization.    

The analysis of data obtained by us shows that finely dispersed (<0,5mm) crumb 
(received from rubber) as bitumen modifier has the huge potentiality.    

With the use of accumulated experience and knowledge have been formulated 
some basic general requirements to the new technology:  

 it should be simple, effective and cost-effective in comparison with current 
technologies;  
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 except for the improvement of bitumen’s physical and mechanical properties, 
it should improve adhesive properties of the binding material and its ageing 
resistance under the influence of aggressive environmental factors;  

In our opinion namely the following complex of properties is crucial for 
improvement of quality and durability of asphalt concrete road carpets:    

  improvement of asphalt concrete road carpets properties with the use of 
modified bitumen;  

  elaboration of technically and economically profitable methods of bitumen’s 
modification, as a result of which the high operating parameters will be 
achieved during the whole time of their exploitation.   

The research subject is: the elaboration of technically and economically 
profitable methods of bitumen’s modification, as a result of which the high operating 
parameters will be achieved during the whole time of their exploitation. 

The objective of the thesis work is: the perfection of methods of modified 
bitumen’s receipt for road construction, expansion of area of modified bitumen’s 
application, elaboration of rational use of rubber wastes in the road construction. In 
order to accomplish this objective the following tasks has been assigned and solved in 
the thesis work:    

 the analysis is carried out and problems are defined that accompany the 
application in road construction of bitumen modified by different methods;  

 the advantage of organic binding materials modification with the use of rubber 
wastes is studied and theoretically substantiated; 

 those approaches are elaborated, which should be satisfied by modified 
organic binding materials; 

 pilot-productive research of obtained results is carried out;  
 technical and economical assessment of the offered technology is carried out.  
Scientific novelty. The scientific novelty of the represented thesis work is as 

follows:  
 the advantage of organic binding materials modification by finely dispersed 

rubber wastes rubber wastes is substantiated;  
 the methods of receipt and application of poured asphalt concrete and broken 

stone-mastic asphalt concrete on the basis of rubber-modified organic binding 
materials are elaborated;  

 the sphere of application of asphalt concretes manufactured on the basis of 
bitumen-rubber composite binding material is determined.  

The practical importance of the work is as follows:   

 the sphere of application of asphalt concretes manufactured on the basis of 
bitumen-rubber composite binding material is expanded;  

 the calculation of economic indexes of modified bitumen’s application is 
carried out, by taking ecological efficiency into account.    
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