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რეზიუმე 

 
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 
ekologiuri 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 
asfaltbetonis narevebSi pirdapiri Seyvanis, sagzao-samSeneblo 
masalebSi rezinis nafxvenis Semavseblis saxiT gamoyenebis 
uamravi teqnologiuri sqema. aSenebul iqna asobiT gzis 
eqsperimentuli 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 
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parametrebidan gamomdinare. aseTi teqnologiis gamoyenebis 
Sedegad unda iqnes konstruirebuli da miRebuli Semkvreli 
masalebi, romlebmac SesamCnevad da rac mTavaria xangrZlivad 
unda aumjobesebdnen gzebis asfaltbetonis safarebs. 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 
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.  

 asfaltbetonebis safarebis satransporto-
saeqspluatacio Tvisebebis gazrda modificirebuli 
bitumebi gmoynebiT. 

 bitumebi modificirebis teqnikur-ekonomikurad 
xelsayreli meTodebis damuSaveba, romliTac miiRweva 
asfaltbetonis sagzao fenilebis maRali 
saeqspluatacio maCvenebeli eqspluataciis mTeli 
periodis ganmavlobaSi. 

gamokvlevis sagania: bitumebis modificirebis teqnikur-
ekonomikurad xelsayreli meTodebis damuSaveba, romliTac miiRweva 
asfaltbetonis sagzao fenilebis maRali saeqspluatacio 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 modifici-
rebuli bitumebis gamoyenebas sagzao mSeneblobaSi; 

 Seswavlialia da Teoriulad dasabuTebulia organuli 
Semkravi masalebis modificirebis upiratesoba rezinis 
narCenebis gamoyenebiT; 

 damuSavebulia is midgomebi, romelsac unda akmayofi-
lebdes modificirebuli organuli Semkravi; 
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 Catarebulia miRebuli Sedegebis sacdel-sawarmoo 
gamokvleva; 

 Catarebulia SemoTavazebuli teqnologiis teqnikur-
ekonomikuri Sefaseba. 

samecniero siaxle. warmodgenili sadisertacio naSromis 
samecniero siaxle mdgomareobs SemdgomSi: 

 dasabuTeblia 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 Semkvrelze 
damzadebuli asfaltbetonebis gamoyenebis areali; 

 Catarebulia modificirebuli bitumis gamoyenebis 
ekonomikuri maCveneblebis gaangariSeba, ekologiuri 
efeqturobis gaTvaliswinebiT. 
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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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Sesavali 
 

saqarTveloSi saerTaSoriso gzebis sigrZe 1.474km-ia, aqedan 

95.9% asfaltirebulia, Sida saxelmwifoebrivi gzebis sigrZe 

5.369km-ia, asfaltirebulia -70%, adgilobrivi gzebis sigrZe ki, 

13.386km-ia, asfaltirebulia -25%. e.i saqarTveloSi 60% gzebi 

gruntisaa, 40% ki asfaltis. am gzebis ZiriTad nawilze ar 

Catarebula mniSvnelovani saxis sareabilitacio samuSaoebi. 

gamonaklisia axali mSenebare avtobani. es gzebi Txoulobs 

modernizacias, amitom saWiroa axali teqnologiebis da 

efeqturi samSeneblo masalebis gamoyeneba, radgan mniSvnelovnad 

gaizarda intensioba, RerZuli datvirTvebi didi ekonomikuri 

tvirTbrunvis gamo. perspeqtivaSi mosalodnelia am parametrebis 

mniSvnelovani gazrda, amitom saWiroa gzis gamtarunarianobis, 

simtkicis, CaWidulobis Zalis, sisworis, xangZlivobis da sxva 

kriteriumebis gazrda. am amocanis gadawyveta SesaZlebelia 

bitumis modificirebis Sedegad.  

bolo xanebSi, satransporto datvirTvebis mniSvmelovnad 

momatebasTan dakavSirebiT gaizarda teqnogenuri zemoqmedeba 

saavtomobilo gzebze. Ees yvelaferi gamomdinareobs iqidan, rom 

xSiria marilebis da mJavebis urTierTqmedebis Sedegad 

atmosferuli naleqebis (mJavuri) da amasTanave dabinZurebuli 

atmosferos agresiuli zemoqmedeba. SesamCnevi gaxda bunebrivi da 

klimaturi cvlilebebi. gaxSirda temperaturuli vardnebi, nuli 

gradusis farglebSic. zogadad 70% saavtomobilo gzebs 

esaWiroebaT miwis vakisis gaZliereba (stabilizacia), imitom rom 

a/transportis ricxvi da maTi RerZuli datvirTvebi safarze 

mniSvnelovnad gazrdilia Zvel normativebTan SedarebiT da 

aRwevs 10-13t. am faqtorebis da am zemoqmedebis agreTve 

zemoTxsenebuli mizezebis erTobliobis Sedegad xdeba 

saavtomobilo gzis safaris gaZlierebuli ngreva.  

a/b-i sagzao safarebisaTvis iwarmoeba navTobis bitumis 

safuZvelze, romelic aris Semkvreli. gamoSvebuli bitumebis 
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umetesi nawili Tavisi Tvisebebis gamo veRar uZlebs Secvlil da 

rTul saeqspluatacio pirobebs, meores mxriv navTobis bitumebi 

Tavisi bunebidan gamomdinare ver uzrunvelyofen a/b-is gzis 

safaris saWiro simtkices da iTxoven principulad axal 

midgomebs anu Tvisebebis gaumjobesebas. 

normatiul dokumentaciebSi sagzao bitumebze da sxva 

erTgvarovan Semkvrelebze temperaturuli damokidebuleba mis 

reologiur Tvisebebze niSandoblivia ori faqtoriT, msxvrevaze 

da welvaze temperaturebiT.Ggasagebia, rac ufro naklebia 

temperatura msxvrevis da maRalia welvis, ese igi rac ufro 

farToa temperaturis intervali anu Semkvrelis plastikuroba 

miT ufro ukeTesia Semkvreli. amis Semdeg Semkvrels 

deformaciebis mimarT unda mivaniWoT simtkicis Tvisebebi. Y 

Semkvrelebis yvela deformaciuli maCvenebeli damoki-

debulia mis blant-mkvriv Tvisebebze, simtkiceze da CaWidebis 

Zalaze sxvagvarovan zedapirTan e.i. mis adhezia koheziaze. Aam 

qimiur-struqturuli Tvisebebidan gamomdinareobs zustad is 

Tvisebebi rogoricaa garemos agresiuli zemoqmedebisadmi 

gamZleoba, romelic xangrZlivia konstruqciaSi (sicocxlis-

unariani).  adhezia – Semkvrelis umniSvnelovanesi Tvisebaa, unari 

winaaRmdegoba gauwios gare faqtorebs ise, rom ar dairRves 

erTianoba da mTlianoba sxvadasxvagvarovan masalebis SeWidebis 

sazRvarze da Cveni azriT es parametri gansazRvravs faqtiurad  

konstruqciebSi masalebis xangZlivobas, agreTve gzis safarSi. 

Ees parametri masalis gamokvlevis dros ganisazRvreba masalis 

gaxleCis TvisebiT is unda iyos gansakuTrebulad koheziuri.  

a/b-Si arsebobs sidide, romelic uflebas gvaZlevs zustad 

davaxasiaToT Semkvrelis integralur adgeziuri Tvisebebi, esaa 

a/b-is wyalgaumtaroba. maRali xarisxis a/b-Si wyalgaumtarobis 

sidide standartebSi aris 0,95 rac axlandeli bitumebis 

praqtikaSi iSviaTad da Znelad Tu miiRweva. Sesabamisad rac 

ufro metia es sidide e.i. wyalgaumtaroba miT ufro metia 
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Semkvrelis xangZlivoba, miTumetes Tu xSiria temperaturis 

cvalebadoba 00C-ze da didia datvirTvebi konstruqciaze. 

Semkvrel masalebze sezonuri temperaturebis cvlilebebi 

uSualod zemoqmedebas axdenen -300 _ +600C farglebSi da aseTive 

pirobebSi xdeba maTi eqspluatacia. 

bitumis Tvisebebis gasaumjobeseblad masSi unda SeviyvanoT 

tipiuri elastomerebi,  didi xnis cnobili da yvelaze 

gavrcelebuli rezinis fxvnilis saxiT. simkvrivis sidide 

polimeruli bitumis Semkvrelebisa xasiaTdeba standartebSi am 

masalebis elastiurobis maCvenebliT. gasagebia, rom elasti-

urobis xarisxi damokidebulia Semkvrelis qimiur 

Semadgenlobaze da struqturaze. cnobilia, rom didi ciklire-

buli datvirTvebisadmi gamZleoba SenarCunebulia maSin, roca am 

maCveneblis sidide aranakleb 3-4-jer metia eqspluataciis dros 

Semkvrelis deformaciebis sidideze konkretul konstruqciaSi.   

problemis gadaWris erT erTi perspeqtiuli mimarTulebaa - 

ufro xarisxiani masalebis gamoyeneba da am mimarTulebiT 

Catarebuli samuSaoebisaTvis xelis Sewyoba. ra Tqma unda aseTi 

masalebi ufro Zviria, magram realurad remontTaSoriso vadebis 

Semcirebas mivyavarT iqiTken, rom amas moaqvs umniSvnelovanesi 

xarjebis ekonomia.    

Temis aqtualoba Cvens qveyanaSi yovelwliurad mwyobridan 

naxevar mln. tonamde salte da sxva rezin-teqnikuri nakeToba 

gamodis. garda amisa, sawarmoo rezinis narCenebis didi odenoba 

iqmneba. narCenebis moxmarebis done bolo 5 wlis ganmavlobaSi 

umniSvnelod gaizarda da Seadgens ara umetes 15%-s mTeli 

dagrovebisagan, Tanac reciklings mxolod 2% eqvemdebareba. 

gacveTili salteebis moculobis nazardi weliwadSi 

daaxloebiT 3%-s Seadgens, e.i. mudmivad mimdinareobs maTi 

dagroveba. narCenebis garkveuli nawili, gansakuTrebiT rezinis 

Zvirfasi saaxebisgan darCenili, wlebis ganmavlobaSi inaxeba 

sawyobebSi, narCenebis danarCeni nawili ki ukeTes SemTxvevaSi 
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eqvemdebareba damarxvas an dawvas, riTac garemos mniSvnelovani 

da xangrZlivi zarali adgeba.  

gacveTili saavtomobilo salteebis utilizaciis 

ekologiuri 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 arcerT qveyanaSi araa gadaWrili, arada 

mas ukve naxevari saukune usruldeba.  

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.  

ganviTarebul qveynebSi arsebobs saxelmwifo dafinanseba, 

miRebulia kanonebi, romlebic astimulireben rezinis reci-

klingis produqtTa gadamuSavebasa da gamoyenebas, amasTanave 

akrZalulia gacveTili saburavebis damarxvis.  

ganxiluli faqtebidan logikuri daskvna iqneboda gvecada 

erToblivad gadagveWra rezinis reciklirebisa da bitumis 

Semkvrelebis xarixxis gaumjobesebis problema, erTmaneTTan 

kavSirSi.  

cnobilia, rom as welze meti xnis ganmavlobaSi bevri 

Zalisxmeva iyo gamoyenebuli, raTa rezina bitumebsa da 

asfaltebTan gaaerTianebinaT, misi utilizaciisa da Semkvreli 

masalebisaTvis rezinismagvari Tvisebebis miniWebis mizniT. 

SemuSavebuli iqna rezinis asfaltbetonis narevebSi pirdapiri 

Seyvanis, sagzao-samSeneblo masalebSi rezinis nafxvenis 

Semavseblis saxiT gamoyenebis uamravi teqnologiuri sqema. 

aSenebul iqna asobiT gzis eqsperimentuli monakveTi, xidebisa da 
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aerodromebis safari, romlebic Tavidan saswaul maxasiaTeblebs 

amJRavnebdnen, magram SemdgomSi swrafad iSlebodnen. rezinis 

nafxveni amoifxvneboda asfaltidan da, praqtikulad Seucvleli 

saxiT qars mihqonda, riTac binZurdeboda garemo.  

maRal temperaturebze bitumebSi rezinis daSlasa da 

devulkanizaciaze dafuZnebul modificirebis meTodebSi xdeboda 

rezinaSi daculi toqsikuri nivTierebebis amofrqveva, xolo 

warmoSobili dabalmolekuluri kauCukis fragmentebi mxolod 

aplastificirebdnen bitums, amcirebdnen ra isedac dabal Zvris 

maCveneblebsa da adhezias. garda amisa, rezinis wvrildispersuli 

Wvartli, xvdeboda ra bitumSi, kristalizaciis centrebis 

damatebiT wyarod iqceoda, mkveTrad amcirebda ra Semkvrelebis 

stabilurobas da daZvelebisadmi mdgradobas garemos 

faqtorebis zemoqmedebis qveS.  

imave mizezebis gamo ar gaamarTla bitumebSi Zlier 

ganviTarebuli da modificirebuli zedapiris mqone rezinis 

fxvnilebis Seyvanis xerxebma. garda amisa, aseTi maRalaqtiuri 

danamatebis Seyvanisas arsebiTad icvleboda bitumis Semkvre-

lebTan moqcevis Cveulebrivi xerxebi, magaliTad mkveTrad 

mcirdeboda maTi Senaxvis vada.  

amrigad, sagzao mSeneblobaSi rezinis narCenebis gamoyenebis 

erT saukuneze metma uaryofiTma gamocdilebam moaxdina sagzao 

masalebSi rezinis (vulkanizirebuli kauCukis) 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 da 

qimizms rogorc Semkvreli, aseve saboloo produqtebSi _ 

asfaltbetonebSi da sagzao safarebSi, Tanac amocana unda 

gadaiWras gzis safaris aucilebeli da sakmarisi parametrebidan 

gamomdinare da ara bitumSi rezinis sargeblianobis Sesaxeb 
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empiriuli warmodgenebidan gamomdinare. aseTi teqnologiis 

gamoyenebis Sedegad unda iqnes konstruirebuli da miRebuli 

Semkvreli masalebi, romlebmac SesamCnevad da rac mTavaria 

xangrZlivad unda aumjobesebdnen gzebis asfaltbetonis 

safarebs. mxolod am SemTxvevaSia SesaZlebeli rezinis 

narCenebis utilizaciis problemis ekonomikurad da teqnikurad 

efeqtiani gadaWra.  

Cvens mier miRebuli monacemebis analizi aCvenebs, rom 

parametrebis kompleqsis mixedviT udidesi potenciuri 

SesaZleblobebi, rogorc bitumebis modifikatorebs, saerTo 

daniSnulebis, maT Soris sasalte rezinisgan miRebul 

wvrildispersul (<0,5mm) nafxvens gaaCnia. amasTan sruliad 

ixsneba nedleulis da misi Rirebulebis problema, vinaidan 

kauCukebisa da polimerebis warmoeba ZiriTadad monopolizire-

bulia, im dros, roca rezinis nafxvenis warmoebas ara aqvs es 

SezRudvebi, rezinis nafxvenis warmoebis ukve arsebuli 

mowyobiloba advilad SeiZleba gaiSalos (gafarTovdes) masze 

sagrZnobi moTxovnilebis arsebobisas.  

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 

adheziur Tvisebebs da mis mdgradobas daZvelebisadmi 

garemos agresiuli faqtorebis moqmedebis qveS.  

Cveni azriT, swored am Tvisebebis kompleqsi ganmsazRvrelia 

sagzao asfaltbetonis safarebis xarisxisa da xangamZleobis 

amaRlebisaTvis.  

disertaciis kvlevis obieqts warmoadgens: 
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 asfaltbetonebis safarebis satransporto-

saeqspluatacio Tvisebebis gazrda modificirebuli 

bitumebis gmoynebiT. 

 bitumebi modificirebis teqnikur-ekonomikurad xelsa-

yreli meTodebis damuSaveba, romliTac miiRweva 

asfaltbetonis sagzao fenilebis maRali saeqsplu-

atacio 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 Teoriulad 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. 

samecniero siaxle. warmodgenili sadisertacio naSromis 

samecniero siaxle mdgomareobs SemdgomSi: 

 dasabuTebulia organuli Semkravi masalebis wvrilad 

dispersirebuli rezinis narCenebiT modificirebis 

upiratesoba; 
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 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 manqanaTmSene-

blobis fakultetis saavtomobilo gzebisa da aero-

dromebis mimarTulebis bakalavrebisa da magistrantebis 

saswavlo procesSi. 

publikaciebi: disertaciis masalebis mixedviT gamoqve-

ynebulia 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; 
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3. „bitumis modiფikaciis 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. 

 

 

 

 



22 
 

1. saqarTveloSi saavtomobilo gzebis ganviTarebis 
perspeqtivebi 

 

saqarTvelos saavtomobilo gzebi qveynis satransporto 

sistemis mniSvnelovan nawils warmoadgens. saerTo sargeblobis 

saavtomobilo gzebis satransporto-saeqspluatacio mdgomare-

obisa da ganviTarebis doneze uSualod aris damokidebuli 

qveynis mdgradi ganviTarebis uzrunvelyofa. erovnuli 

usafrTxoebis ganmtkiceba da saqarTvelos satransporto 

sistemis integracia saerTaSoriso satransporto sistemaSi. 

sul ufro aqtualuri da realuri xdeba avtosatransporto 

komunikaciebis ganviTarebis aucilebloba. qveynis mTagoriani 

reliefis gaTvaliswinebiT, Sidasaxelmwifoebrivi gadazidve-

bisaTvis yvelaze xelmisawvdom da efeqtur saSualebad rCeba 

avtosatransporto gadazidvebi. 

arasrulyofili saavtomobilo gzebis qseli mniSvnelovnad 

aferxebs ekonomikis sxvadasxva dargis ganviTarebas da mTliano-

baSi uaryofiTad moqmedebs qveynis Semdgom ganviTarebaze. rac 

ufro didia srulyofilsafariani sagzao sistemis moculoba, 

miT ufro maRalia qveynis ekonomikuri ganviTarebis done. 

saerTaSoriso satransporto gadazidvebSi bolo wlebSi 

ganviTarebuli movlenebis da perseqtiuli gaangariSebis 

safuZvelze, saqarTvelos teritoriaze gamavali evropa-aziis 

(dasavleT-aRmosavleTi) da ruseTis wina aziis (CrdiloeT-

samxreTi) satransporto marSrutebze saerTaSoriso saavtomo-

bilo gadazidvebis zrdis tempebi ganpirobebulia saqarTvelos 

geopolitikuri mdebareobiT. qveynis usafrTxoebis satransporto 

koridoris Seqmna, geopolitikuri situaciebidan gamomdinare 

istoriuli, TavdacviTi usafrTxoebisaTvis yvelaze optima-

lurad mokle mimarTulebebis monaxva, raTa gaZlierdes 

ekonomikuri tvirTbrunva regionebidan qalaqebisaken, tranzi-

tuli Seuferxebeli moZraobis uzrunvelyofa. 
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1995 wlidan saqarTvelos bunebriv satransporto derefanSi 

evropa-aziis e.w. trasekas satransporto marSrutze moZraobis 

ekonomiurobis da moxerxebulobis maRalma donem ganapiroba 

saerTaSoriso satransporto gadazidvebis tradiciebis Camoyali-

beba. sakmaod realuri perspeqtiva aqvs CrdiloeT-samxreTis 

satransporto marSrutebze saerTaSoriso satransporto 

gadazidvebis tendenciebsac. es saavtomobilo marSruti jvris 

sauReltexilo monakveTebze da TurqeTis sazRvarze gamSveb 

punqtebTan (sarfi-vale-karwaxi) misasvlelebis sagzao pirobebis 

donis gaumjobesebisTanave amoqmeddeba. 

mas Semdeg, rac qveyanaSi axlandeli xelisuflebis 

mosvlisTanave samTavrobo xedva sagzao infrastruqturis 

ganviTarebis mimarT radikalurad Seicvala, saavtomobilo 

gzebis qselis reabilitacia da ganviTareba qveynis ekonomikis 

erT-erT prioritetul mimarTulebad iqca.  

yvela am zemoTxsenebuli perspeqtivebis gaTvaliswinebiT 

aucilebelia axali teqnologiebis danergva saqarTveloSi. erT-

erTi efeqturi da perspeqtiuli teqnologia damuSabulia 

warmodgenil disertaciaSi. Tu Cven gvsurs gvqondes evropuli 

xarisxiani gzebi saWiroa, gancaxorcieloT xarisxiani samSene-

blo masalebis centralizirebuli Sesyidva, raTa damzaddes 

teqnologiuri kontrolis mixedviT modificirebuli narevebi, 

rogorc es evropaSi da sxva ganviTarebul qveynebSia. unda 

moxdes saqarTvelos teritoriis sagzao klimaturi daraioneba. 

am teqnologiis mixedviT eqsperimentis saxiT unda daigos 

romelime qalaqSi, raionSi an regionSi sagzao safari da Cven 

TvalnaTliv davinaxavT im did upiratesobas da ekonomias sxva 

teqnologiiT damzadebul da dagebul safarebs Soris. 

saqarTvelo subtropikuli, tropikuli da maRalmTiani klimatis 

qveyanaa, qarTl-kaxeTis dablob raionebSi gamoyenebuli unda 

iyos Tbomedegi bitumi, xolo kolxeTis dablobSi garda 

aRniSnuli Tvisebebisa bitumi unda iyos atmosferul zemoqme-

debaze mimarT medegic. saqarTvelos dabalmTian raionSi 
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gamoyenebuli bitumis simyifis da darbilebis temperetura unda 

iyos sakmao, simaRlis matebasTan da klimatis gamkacrebasTan 

Sesabamisad unda Semcirdes bitumis Tbomedegoba da gaizardos 

plastikuroba. specialuri bitumi an modificirebuli bitumia 

saWiro didi intensiobis magistralebisaTvis. civ klimatur 

zonaSi mizanSewonilia dabali siblantis bitumebis gamoyeneba 

da piriqiT, gasaTvaliswinebelia intensiobac. bitumis markebi 

yovelTvis srulyofilad ver axasiaTebs bitumis Tvisebebs, 

magram maTi saSualebiT SesaZlebelia ganisazRvros sagzao-

samSeneblo samuSaoTa saxe da regionaluri pirobebi. calkeul 

konkretul SemTxvevaSi unda SeirCes regionis klimatis 

Sesabamisi sxvadasxva bitumi.  

 БНД 200/300, БН200/300 – zedapiruli damuSavebisaTvis, 

gruntis stabilizaciisaTvis, Tbili a/b-is 

narevebisaTvis; 

 БНД 130/200, БН 130/200 – dabali sitkicis (R=30-60m/pas) 

qvis masaliT zedapiruli damuSavebisas, Tbili a/b-is 

narevebisaTvis; 

 БНД 90/130, БН 90/130 _ zomier klimatur raionebSi a/b 

narevebSi; 

 БНД 60/90, �БН 60/90 _ cxel klimatur raionebSi, 

avtomagistralis fenilebSi, saxurav da saizolacio 

masalebSi; 

 БНД 40/60, ��БН 40/60 _ cxel klimatur raionebSi mZime 

moZraobis a/magistralebze a/b narevebSi. sxmuli a/b 

narevebSi, saxurav da saizolacio masalebSi. 

upriania klimaturi zonis Sesabamisi narevebisaTvis 

gamoyenebuli bitumis reologiuri TvisebaTa diferencirebuli 

normebis SemuSaveba rac sagzao klimaturi daraionebis gareSe 

SeuZlebelia. agreTve mniSvnelovania mTel rig regionebSi 

daiwyos samSeneblo masalaTa mecnieruli gamokvleva da 

serTificireba samSeneblo normebis da wesebis dacviT. 
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Tanamedrove avtotransporti megzeveTa winaSe ayenebs 

amocanas arsebiTad Seicvalos asfaltobetonis fenilis xarisxi. 

tradiciuli masalebi unda Seicvalos axliT. msoflios 

mecnierTa da praqtikos inJinerTa mier SemuSavebuli progresul 

meTodTa danergva da saqarTvelos regionebisaTvis damaxasia-

Tebeli Taviseburebebis gaTvaliswineba, mniSvnelovnad gazrdis 

da gaaumjobesebs qveynis sagzao qsels, mis saeqspluatacio 

pirobebs da momsaxurebis vadas. mniSvnelovania komfortul da 

meores mxriv amortizirebul gzebze erTidaigive avto-

transportis moZraobis ekonomiurobis, ekologiurobis, gziT 

mosargeble satransporto saSualebis mflobelisTvis da TviT 

avtotransportisTvis sasargeblo pirobebis Seqmnis efeqtebis 

Sedareba. sazRvargareTis qveynebis analogiuri maxasiaTeblebis 

magaliTze saqarTvelos sagzao qselSi tvirTbrunva Semcire-

bulia 20%-iT, gadazidvebis Rirebuleba 1.5-jer gazrdilia, 

xolo sawvavis xarji gzebze savalalo mdgomareobis gamo 30%-

iT metia, Sesabamisad ar iklebs avtoavariebis ricxvi, romelic 

msxverpliT mTavrdeba. avtoavariebis 20-25% gamowveulia gzis 

arasaxarbielo mdgomareobiT. am problemebis gadasawyvetad 

samomavlod aucilebelia perspeqtivaSi Semdegi RonisZiebebis 

gatareba (qvemoT CamoTvlili RonisZiebebis garkveuli nawili 

dReisaTvis ukve inergeba): 

 saerTaSoriso gzebis ZiriTad sakvanZo adgilebSi 

video-aparaturis da makontrolebel centralur 

ofisTan Sesabamisi operirebis gansaxorcielebeli 

pultis damontaJeba; 

 ZiriTad sakvanZo adgilebSi avtomobilebis intense-

obis damTvleli specialuri aparatebis damontaჟeba; 

 safaris struqturis gansazRvris geologiur-

radaruli xelsawyos SeZena; 

 ZiriTad gzebze stacionaluri sasworebis dadgma; 
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 saavtomobilo gzebis ganviTarebis erovnuli normebis 

da standartebis SemoReba; 

 aucilebelia laboratoriuli testirebis kompiute-

ruli xelsawyoebis da Tanamedrove teqnikis SeZena; 

 saqarTvelos klimaturi daraioneba. 

   amerikaSi miRebulia specialuri kanoni saburavebis 

Sesaxeb ris Sedegadac sagzao kompaniebma gzebis mSeneblobis 

dros unda gamoiyenon rezinis narCenebi da mxolod am 

SemTxvevebSi iReben kompaniebi dafinansebas saxelmwifosgan gzis 

remontisaTvis da mSeneblobisaTvis. amerikis SeerTebul 

StatebSi jer kidev 2004 wlisaTvis 3 000km-ze meti saavtomobilo 

gza iyo dagebuli rezina-asfaltis nareviT.  

saqarTveloSi arsebobs tradiciuli momwodeblebi, 

tradiciuli teqnologiebi da ra Tqma unda araa saWiro sagzao 

kompaniebis mier Tavis atkiveba samSeneblo-saremonto 

samuSaoebis dafinansebisaTvis. isini mainc finansdebian imitom 

rom alternativa ar arsebobs, amitom rezinis fxvnilis bazarze 

Semosvlas maindamainc didi enTuziazmiT yvela ver Sexvdeba. 

aseTi logikuri da ekonomikuri jaWvi SeiZleba CamovayaliboT 

sxva saxeobis narCenebis mimarTac. 

am teqnologiis danergvisaTvis problemis gadasawyvetad 

saWiroa kompleqsuri midgoma, amocanis realizaciisaTvis 

saWiroa saerTo koncefcia, prioritetebis gamorkveva, 

mmarTvelobis organizaciuli forma da koordinaciis saerTo 

programa, lgotebi da sxva. 

unda aRiniSnos, rom saqarTveloSi jer kidev 1962-63 wlebSi 

sagarejoSi muSaobda saburavebis gadamuSavebis qarxana, romelic 

fxikavda proteqtoridan rezinis narCenebs da misgan mzaddeboda 

rezina-asfaltis narevi, romelic  Semdgom gamoyenebuli iqna 

rogorc saavtomobilo gzebze, ise qalaqis quCebSi tramvais 

liandagebs Soris da sportul sarben bilikebze., magram 

maSindeli rezina-asfaltis teqnologia iyo dauxvewavi, sawyis 

fazaSi, maSin idgmeboda msoflioSi pirveli nabijebi am 
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sferoSi, amitom am mimarTulebiT saqarTveloSi im droisaTvis 

patara potencialis mqone respublikaSi samecniero-kvleviTi 

eqsperimentaluri samuSaoebi ar gagrZelebula. dRes am sferoSi 

didi miRwevebia, amitom saWiroa swori midgoma da gamoyeneba 

msoflios teqnologiebis Cveni qveynis sasikeTod. 
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2. sagzao safaris movla – Senaxvis Tanamedrove 
teqnologiebi 

 

adre Tu gvian yvela sagzao safari iSleba. cxadia, rom misi 

sicocxlis xangrZlivoba pirvel rigSi damokidebulia sagzao 

samosis konstruqciaze. sagzao  safaris eqspluataciis vadis 

gazrdis erT–erTi gza  profilaqtikur–teqnikuri momsaxurebaa. 

am dros SesaZlebelia sagzao safaris funqcionirebis vadebis 

gaxangrZliveba ara marto sruli saeqspluatacio periodis 

ganmavlobaSi, aramed ufro meti droiTac. 

nax. 1 naCvenebia sagzao safaris daSlis tipiuri mrudi. 

daSlis mTavari mizezs warmoadgens datvirTvebi satransporto 

nakadebisagan da klimaturi faqtorebi. kidev  erTi mTavari 

faqtoria  sagzao safarSi wylis SeRweva. amis gamo ZiriTadi 

prevenciuli momsaxureoba mimarTulia safaris “hermetulad” 

Senaxvaze. 
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nax. 1.  safaris daSlis mrudi 

 

bitumi daZvelebisas xdeba myife da msxvrevadi. rogorc 

nax..2 gviCvenebs profilaqtikuri samuSaoebis CatarebiT Segvi-

Zlia ganvaaxloT safari da SevaCeroT  misi  daSla. es zomebi 

SegviZlia ganmeorebiTac  gamoviyeniT raTa a/b safaris saeqsplu-

atacio vada rac SeiZleba gavzardoT. 
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sagzao safars movla–SenaxviTi samuSaoebisa da kapitaluri 

remontebis dros Cndeba kiTxva: ra SeiZleba gakeTdes mas Semdeg 

rac safaris garkveuli nawili gamosulia wyobridan? gaCenili 

defeqtebi – amotexilobebi, zrdadi bzarebi, qvis masalis 

amovardnebi – unda aRmoifxvras axali safaris mowyobamde. im 

SemTxvevaSi roca safuZvels SeuZlia gvemsaxuros  gacilebiT 

meti vidre  es saproeqto droiT aris dagegmili, magram  aqvs 

mniSvnelovani  struqturuli cvlileba, SeiZleba movawyoT 

datvirTvis mSTanTqmeli bzarebisadmi mdgradi membrana polimer- 

s
a
f
a
r
i
s
 
m
d
g
o
m
a
r
e
o
b
a

saukeTeso

kargi

damakm.

aradamakm.

ukiduresad

daSlili

safaris asaki

m
d
g
o
m
a
r
e
o
b
i
s
 
4
0
%
-i
T
 
g
a
u
a
r
e
s
e
b
a

g
a
u
a
r
e
s
e
b
a

saarsebo ciklis 75%

saarsebo ciklis 12%

mocemul stadiaSi 
saremonto samuSaoebze 
danaxarjebi ar aris

saarsebo ciklis
bolosaTvis moiTxovs

Cadebas6$

m
d
g
o
m
a
r
e
o
b
i
s
 
4
0
%
-i
T

aradamakm.

 

 

nax. 2.  safaris momsaxureobis vadis gaxangrZliveba 

 

modificirebuli an rezinis fxvniliT modificirebuli 

bitumebis gamoyenebiT. im SemTxvevaSi roca dazianebam ukve 

gamoiwvia safuZvlis teqnikur maxasiaTeblebis cvlileba, 

saWiroebs ufro safuZvliani remontis Catareba. 

sagzao safarSi wylis moxvedra aris umTavresi mizezi  misi 

droze adre daSlisa. vinaidan safaris datenianeba uciloblad 

iwvevs simtkicis dakargvas. es xdeba ramodenime mizeziT:  

• asfaltbetonis forebSi wnevis gazrda, ris gamoc 

mcirdeba Sida xaxuni da rogorc Sedegi – Zvrisadmi 

mdgradoba; 
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• nawilakebis aorTqleba, rac iwvevs muSa wonis Semcirebas 

da nawilakebs Soris xaxunis Semcirebas; 

• niadagis gafueba, rac iwvevs safaris uswormasworobas; 

• gayinva–galRobis ciklis monacvleobis Sedegad 

warmoqmnili, sagzao samosis gafueba. 

iqidan gamomdinare, rom safarze avtomobilis saburavidan 

gadacemuli datvirTva izrdeba, xolo wyali amcirebs mis 

simtkices, safuZvelze datvirTvebis gadanawileba uaresdeba, rac 

iwvevs samosis deformaciebs da daSlas, aseve wvrilmarcvlovani 

fraqciebis dakargvas da amonatexebis formirebas. gayinva–

galRoba iwvevs am situaciis damZimebas. safarSi wylis 

moxvedris Tavidan asacileblad aucilebelia vuzrunveyoT 

Sesabamisi drenaJi da safaris wyalgaumtaroba.  

safarSi  wylis SeRwevis sxva mizezebia: 

• bzarebi da Sepirapirebi. SesaZlebelia ara uSualod 

safarze aramed mimdebare ubnebze; 

• gubeebi gzis kideze; 

• wylis Warbi Camonadeni gazonebidan da wylis pirdapiri 

moxvedra gverdulebidan safuZvelSi; 

• gaWedili, gabzaruli an gatexili sadrenaJo an wylis 

milebi; 

• safari, romlebic mowyobilia WrilSi drenaJis gareSe; 

• sagzao safaris arasakmarisi qanobi, rac xdeba wylis 

dagrovebis mizezi safarze. 

es yvelafri gamowveuli  wyalamridebis araswori daproe-

qtebiT da mowyobiT. am problemis gadawyveta  unda moxdes ara 

mxolod daproeqtebis aramed safaris eqspluataciis procesSic.   

remontis efeqturma meTodebma unda uzrunvelyos safaris 

wyalgaumtaroba  da gamoricxos sinestis SeRweva  konstruqciis 

fenebs Soris. dabzaruli safari da safari romelTa eqsplua-

tacia mimdinareobs eqstremaluri pirobebSi (didi intensioba, 

klimaturi pirobebis Tavisebureba) aucilebelia  vuzrunve-

lvyoT  maRali  elastiurobiT da  gaWimvaze maRali simtkiciT, 
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raTa  maT winaaRmdegoba gauwioni temperaturul bzarebis 

warmoqmnas. aseTma safarebma  aseve  unda Seanelon  asaxuli  

bzarebis warmoqmna. 

 gzis safaris movla Senaxva – romelic iseTive 

mniSvnelovania, rogorc daproeqteba da  mSenebloba – SegviZlia 

davyoT or etapad: 

1. safaris damcavi Sris mowyoba;  

2. bzarebis mimdinare remonti.  

 

2.1. slari safarebi 
 

slaris tipis  damcavi sacveTi fenis mowyoba aris 

saukeTeso meTodi safaris zeda fenis  saeqspluatacio 

parametrebis aRsadgenad. 

safari slari sili warmoadgens sxmul emulsiur–mineralur 

narevs. mis SemadgenlobaSi Sedis: bitumis emulsia, garkveuli 

granulometriis qvis masala, wyali da specdanamati. narevi 

mzaddeba civad da xasiaTdeba garkveuli upiratesobiT, rac 

gamoixateba receptis SerCevasa da narevis datanis meTodSi. 

masala ireva da igeba specialuri (TviTmavali an 

buqsirebadi) mobiluri kompleqtiT. 

narevisaTvis gamoiyeneba e.w. ,,swrafSemkvreli emulsia“. es 

emulsiebi msoflios mraval qveyanaSi aris kaTionuri tipis, maT 

gaaCniaT mTeli rigi upiratesoba anionurTan SedarebiT. mag.: 

uzrunvelyofen qvis masalisa da Semkravis swraf 

urTierTqmedebas (kargi adgeziis xarjze), da narevis swraf 

formirebas. salaris safarSi minimaluria sicariele. gamoirCeva 

maRali stabilurobiT da deformaciisadmi mdgradobiT. aseTi 

safari SeiZleba daproeqtdes sxvadasxva granulometriuli 

SemadgenlobiT da bitumis sxvadasxva tipebisaTvis, rac iZleva 

narevis optimizaciis saSualebas.   

slaris safari uzrunveyofs: 

• safaris wyalSeuRwevadobas; 
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• profilis mcire koreqtirebas (grZivi da ganivi 

deformaciebis arsebobisas); 

• nakvalevebis Sevseba; 

• zedapiris teqsturirebas, SeWidulobis uzrunvelsa-yofad; 

• 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 aRsad-

genad. Semkvreli SeiZleba iyos rogorc Cveulebrivi aseve poli-

mermodificirebuli.  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 mmiT. slari sili 

gamoiyeneba: 

• mtkice, magram ukve daJanguli zedapiris 

hermetizaciisaTvis; 

• 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.     
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2.2. mikrosurfeisingi (zedapiris mikroprofilireba)  
 

mikrosurfeisingi keTdeba slaris tipis mineralur-

emulsiuri narevisagan, romelic saSualebas gvaZlevs davagoT 

narevi ufro sqlad da ramdenime fenad. igi gamodis ufro mtkice 

vinaidan qvis masalebs uyenebs ufro maRal moTxovnebs. 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. aseTi narevebis polimerul 

modificirebisaTvis gamoiyeneba EVA da lateqsi, rac saSualebas 

iZleva miviRoT narevi kvalis warmoSobisadmi maRali 

winaaRmdegobiT. fenebis sisqe aRwevs 50-75 mm. 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 moZraobis intensivoba. 

samosis daZvelebis Sedegad fenili cvdeba. dReisaTvis 

saqarTveloSi arsebuli tipis fenilebis samsaxuris vada 

maRalmTian eqstremalur pirobebSi Seadgens 3 wels. iq sadac 

didia moZraobis intensivoba an qvis masala dabali xarisxisaa 

saWiro xdeba dasagebi fenis sisqis gazrda an ori fenis mowyoba. 

mikrosurfeisingis da slari silis fenilebi gacveTil 

mdgomareobaSic inarCuneben Tavis funqcionalur Tvisebebs. 
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axdenen fenilis germetizacias avseben ra sicarieleebs qveda 

fenaSi. aseve fenilebi iolad itanen intensivobas 40000 

avtomobili dRe RameSi. mikrosurfeisingis meTodi ar aris 

gankuTvnili bzarebis remontisaTvis magram SeiZleba gamoviyenoT 

am mizniT membranul fenilebTan erTad, romelic mowyobilia 

rezinabitumisa da polimermodificirebuli Semkvrelebisagan. 

mikrosurfeisingi da slari sili warmoadgenen sasargeblo 

danamats CvenSi arsebul mimdinare remontisa da movla-

patronobis teqnologiebisaTvis. Cvens mier Catarebuli cdebis 

saqarTvelos sxvadasxva, rogorc dasavleT ise aRmosavleT 

saqarTvelos maRalmTianraionebSi gviCvenebs maTi efeqturi 

gamoyenebis SesaZleblobas. 

 

2.3. masalebis da narevis recepturis SerCeva dabali 
temperaturis pirobebSi dagebisaTvis 

 

slaris tipis fenili Sedgeba 4 ZiriTadi komponentisagan: 

emulsia, wyali, qvis masala da narevis daSlis siCqaris 

regulatori. es masalebi ireva erTmaneTSi zusti proporciiT 

specialuri mowyobilobis gamoyenebiT. 

 

2.3.1 emulsiebi 
 

bitumi. bitumi aris emulsiis ZiriTadi komponenti. bitumebs 

awarmoeben sxvadasxva qveynebSi sxvadasxva qarxnebi, magram 

SeiZleba bitumis struqturis anu misi qimiuri Semadgenlobis 

ise koreqtireba rom gamoviyenoT nebismieri bitumi. am mizniT 

Catarda bitumis analizi fraqciebis dayofis qromotografiuli 

meTodiT. cdebiT da qimikatebis gamoyenebiT Seiqmna egredwo-

debuli ,,bitumis masalebis zona” bitumis fizikuri Tvisebebis 

TvalsazrisiT, mocemuli masala  nax.3 miRebulia bitumi  

daJanguli haeris SeberviT. igi SeiZleba gaumjobesebul iqnas 

masala ,,Roadchem” 701 -is da emulgirebis axali teqnoligiebis 

gamoyenebiT. 
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nax.3. bitumis qimiuri Semadgenlobis Sefaseba 

 

polimerebiT modifikacia. 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; 

• butadien-stirolis SemTxveviTi Tanapolimeri lateqsis 

formis; 

• neoprenis lateqsi. 

yvela eseni SeiZleba iyvnen sakmaod efeqturebi. 

aucilebelia rom bitumi modificirdes  narevebisadmi 

wayenebuli moTxovnebis Sesabamisad. cxrilSi1. mocemulia 

Semkravis testirebis Sedegebi, romelic damzadebulia navTobis 

bitumisagan. naCvenebia dinamiuri Zvris reometriT testirebis 

Sedegebi. reometriT testirebis Sedegad miRebulia dabali 

temperaturis efeqturi diapazoni. 

 



36 
 

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 
 

 
emulsiis recepturis SemuSaveba da misi warmoeba. bitumis 

emulsiis ZiriTadi Tvisebebia stabiluroba Senaxvisas, kargi 

Semokvra qvis masalaze arevis dros, adgeziis uzrunvelyofa, 

masalis gamyarebis siCqare. am Tvisebebis umravlesoba aris damo-

kidebuli nawilakebis zomaze da maT ganawilebaze emulsiaSi 

zomis mixedviT. es Tavis mxriv damokidebulia bitumis tipze da 

Tvisebaze, mowyobilobaze romelic gamoiyeneba emulsiis  da 

qimiuri  nivTierebebisTvis da maTi stabilizaciisTvis. ufro 

wvrili da monodispensiuri nawilakebi axdenen siblantis, 

adgeziis da daSlis siCqaris optimizirebas, magram am dros 

saxezea SezRudva gamowveuli bitumis SemcvelobiT emulsiaze da 

misi gavlena daSlis siCqareze.  rogorc Cven davadgineT sauke-

Teso Sedegebs iZleva wvrili nawilakebis 1-5 mikronis ganawi-

lebis viwro diapazoni. nawilakebis saWiro zomebis misaRebad 

gamoiyeneba qimiuri komponentebis garkveuli kombinacia da 

koloiduri wisqvili.  ,,Carlotte”-s tipis wisqvilis bazaze, 

mowyobili mcire RreCoTi iZleva 5 mikronze naklebi zomis 

nawilakebs. aseve sakmaod mniSvnelovania  xarisxis kontroli. 



37 
 

2.3.2. qvis masala 
 

qvis masalas miekuTvneba ganmsazRvreli roli slari silis 

da mikrosurfeisingis tipis fenilebis saeqspluatacio 

Tvisebebis uzrunvelyofaSi. qvis masalis ZiriTadi Tvisebaa: 

simtkice, cveTamedegoba da winaaRmdegoba gaprialebisadmi. qvis 

masala Tavisi maxasiaTeblebiT SeiZleba gamoyenebuli iqnas 

rogorc cxel asfaltbetonis narevebisaTvis aseve slari 

silisaTvis, magram Cven pirobebSi arsebobs aSkara problema, 

qvis masalebi, Sesabamisi granulometruli SemadgenlobiT. 

xSirad Znelia vipovoT iseTi qvis masala romelic daakmayo-

filebs mikrosurfeisingis da slari silis  qviSis eqvivalentis 

moTxovnebs. gvxvdeba problemebi qvis masalis didi zomebis gamo 

romlebic imyofebian emulsiisa da mineraluri narevebis 

gamoyenebis saerTaSoriso asociaciis spesifikaciis zRvris 

miRma. magaliTad meore tipis samosisaTvis (marcvlis 

maqsimaluri zoma 6 mm). aseTi fenilis mowyobisas ramodenime 

monakveTze gamoyenebuli iqna 25 mm masala  3%-is odenobiT. 

qvis masala aucilebelia winaswar gairecxos Tixis 

mosacileblad. yovelTvis aucilebelia qvis masalis damatebiT 

gacra Cveulebriv sacerSi.  

narevis gamkvrivebis daCqarbisaTvis iyeneben sxvadasxva 

danamatebs umravlesobaSi cements, iSviaTad kirs, raTa 

daaCqaron kaTionuri emulsiis stabilurobis Semcirebis reaqcia. 

kalciumis ionebis damateba saSualebas iZleva vakontroloT 

Sereva. emulgatorebisa da daSlis regulatorebis guldasmiT 

SerCeva Semavseblis qimiuri Semadgenlobis mixedviT saSualebas 

iZleva gavakontroloT narevis SemWidrovebis aCqareba an 

Seneleba. nax.4 gviCvenebs Tu rogor efeqts axdens danamatebis 

raodenoba moZraobis gaxsnis 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 gamoiyeneba 

iseTi masalebi rogoricaa, natris da kalcis marilebi, 

qloridebi, boris marili da sxva zedapirulad aqtiuri 

nivTierebebi. maTi profilaqtikuri zemoqmedeba ganisazRvreba 

imiT rom is xels uwyobs qvis masalisa da emulgators Soris 

barieris formirebas. 

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 narevebTan 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 

 

es kidev erTxel gviCvenebs ramdenad mniSvnelovania narevis 

SerCeva. normalur pirobebSi gansxvaveba mcirea, magram dabali 

temperisa da haeris maRali tenianobis SemTxvevaSi rac ase 

axasiaTebs dasavleT saqarTvelos mTian raionebs, isini metad 

mniSvnelovani xdebian. samosis konstruqciebSi 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.  
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naxazi 6. bzarwarmoqmnis temperaturebi sxvadasxva tipis 

narevebisaTvis. zedapiris tipiuri saxe 
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3. Teoriuli da eqsperimentaluri kvleva 
 
3.1. organuli Semkvreli masalebis qimiuri Sedgeniloba da 

struqtura  
 

 

sxvadasxva saxis bitumebi qimiuri Semadgenlobis mixedviT 

didad ar gansxvavdebian erTmaneTisagan. igi Seicavs 70-87% 

naxSirbads, 15%-mde wyalbads, 2%-mde  Jangbads, 1,5%-mde 

gogirdsa da mcire raodenobiT azots. garda zemoTaRniSnulisa, 

masSi rTuli naerTebis saxiT gvxvdeba zogierT liTonTa (V, Ni, 

Co, Fe, U) kvali. organul naerTTa safuZvels warmoadgens 

naxSirwyalbadebi _ specifikuri funqciuri jgufebi. swored, am 

jgufTa cvalebadoba iwvevs organuli molekulebis qimiuri 

Tvisebebis cvlilebas.  

organul SemkvrelTa SemadgenlobaSi sWarbobs naxSirbadi 

(C) da wyalbadi (H). naxSirbadi oTxvalentiani elementia. misi 

atomebi erTmaneTTanaa dakavSirebuli da warmoqmnis jaWvur da 

ciklur naerTebs. 

atomTa raodenobisa da maTi urTierTganlagebis mixedviT, 

icvleba nivTierebis Tvisebebi.  

naxSirwyalbadebis naerTTa sxvadasxva klasisaTvis C/H 

fardoba sxvadasxvaa. igi izrdeba parafinuri naxSirwyalbadTa 

naftenurSi da naftenuridan aromatulSi gadasvliT. C/H 

fardobis mixedviT ganisazRvreba organul Semkvrel masalaSi 

aromatuli naxSirwyalbadebis raodenoba. bitumis SedgenilobaSi 

arsebuli mcire raodenobis Jangbadi, gogirdi da azoti 

urTierTqmedebs sxva naerTebTan da warmoqmnis aqtiur 

funqcionalur OH, COOH, NH2, SH jgufebs, romlebic arsebiT 

gavlenas axdens bitumis Tvisebebze.  

bitumis elementaruli Sedgeniloba iZleva mxolod 

daaxloebiT warmodgenas masSi Semaval rTul naerTebze: amitom 

maTze rom viqonioT naTeli warmodgena, saWiroa ganisazRvros 

Semkvrelis jgufuri Sedgeniloba, anu sxvadasxva jgufis 
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naxSirwyalbadebis Semcveloba.  

bitumidan gamoiyofa Semdegi jgufis naxSirwyalbadebi: 

zeTebi 40-60%. fisebi (mJave da neitraluri) 20-40%. asfaltenebi 

20-40%. asfalturi mJavebi da misi anhidridebi 1%, karbenebi da 

karboidebi 1-3%,  parafini.  

zemoTCamoTvlili komponentebi xasiaTdeba gansazRvruli 

fizikur-qimiuri TvisebebiT, romelic gavlenas axdens organuli 

Semkvrelis dispersiul struqturaze. 

bolo wlebSi Catarebuli gamokvlevebiT dadginda 

funqciuri kavSiri Semkvrelis qmiur Sedgenilobas, struqturasa 

da fizikur-meqanikur Tvisebebs Soris. winaswar gansazRvruli 

Tvisebebis mqone Semkvrelis misaRebad. nivTieri Sedgenilobis  

garda, saWiroa vicodeT misi struqturis warmoqmnis buneba.  

saerTod, maRalmolekulur naerTTa da kerZod, organul 

Semkvrel masalaTa struqturuli agebulebis ori Teoria 

arsebobs: micelaruli da makromolekuluri.  

micelaruli Teoria SemuSavda maRalmolekuluri 

naerTebisaTvis. amgvar naerTTa koloiduri nawilakebi 

ZiriTadad erTi saxis ionebs aadsorbidebs da gansazRvruli 

niSnis muxts iZleva. miRebuli kompleqsi Sedgeba dispersiuli 

fazisa da masze adsorbirebuli sapirispiro niSnis ionebisagan 

(nax. 7).  

zeTi
fisi

asfal-
teni

 

 

nax. 7. kompleqsi dispersiuli fazisa da masze adsorbirebuli 

sapirispiro niSnis ionebisagan 
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aseT kompleqss granulas uwodeben, xolo im nawils, 

romelzec ionebi adsorbirdebian _ granulas (nawilakis) birTvs. 

birTvTan axlos ganlagebuli nawilakebi ufro Zlier miizideba 

da xsnarSi erTi mTliani nawilakiviT gadaadgildeba. aseTi 

saxis kompleqss micela ewodeba.  

bitumis kvlevis pirvel etapze SemuSavda koloiduri 

struqturis Teoria. mis SemuSavebas xeli Seuwyo im garemoebam, 

rom bitumi Sedgeba sami ZiriTadi komponentisagan _ liofoburi 

nawili (asfalteni) Semofarglulia liofiluri damcveli 

nawilakebiT (fisi) da da erTad qmnian micelas, romelic 

suspenzirebulia zeTis garemoSi. garda zemoaRniSnulisa, bitum-

benzolis xsnari iZleva tindalis (Suqgabneva) efeqts, xolo 

suspenzirebul garemoSi SeimCneva brounis moZraoba. micela-

ruli Teoriis Tanaxmad, nivTierebis gaTxevadebisas gamxsneli 

Tavdapirvelad xvdeba micelaTa Soris da iwvevs gajirjvebas. 

Semdgom etapze gamxsneli SeaRwevs micelas gulSi da Slis mas. 

urTierTSoris kavSirdakarguli da gajirjvebuli micela, 

Tburi moZraobis Sedegad, scildeba erTmaneTs da gadadis 

xsnarSi, aseTnairad xsnida micelaruli Teoria sistemis 

heterogenulobas da aramdgradobas. SemdgomSi bitumis dinebis 

xasiaTis sxvadasxvaobiT axsnes koloiduri struqturis 

Taviseburebebi. temperaturis gavleniT konsistenciis cvaleba-

dobis mixedviT, bitumi daiyo sam jgufad:  

1. bitumi penetraciis indeqsiT _ 2 da naklebi. aseTi bitumis 

dispersiuli faza ar warmoqmnis mTlian xist struqturas 

da ar xasiaTdeba Zvris winaRobiT. rogorc cnobilia, 

amgvar struqturas  zols uwodeben;  

2. bitumi indeqsiT +2 da meti; pirvelisagan gansxvavebiT, 

dispersiuli fazis nawilakebi sivrcobriv xist 

struqturas qmnis da Zvris maRali winaRobiT xasiaTdeba. 

amgvar sistemebs, gels uwodeben;  

3. bitumi  _2-dan  +2-mde penetraciis maCvenebliT, miekuTvneba 

saSualo struqturas struqturas _ zoli-geli.  
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micelaruli Teoria ver xsnis, Tu ra ganapirobebs bitumis 

struqturis Termodinamikur mdgradobas, an ratom SeswevT unari 

asfaltenebs da fisebs, energiis dauxarjavad da stabili-

zatoris gareSe gaixsnas zeTis garemoSi da sxva sakiTxebs. 

amitom, micelarulma Teoriam dakarga Tavisi mniSvneloba. 

makromolekuluri Teoria maRalmolekulur organul 

nivTierebebs ganixilavs, rogorc jaWvur an ganStoebul makro-

molekulaTa naerTebs da eyrdnoba Semdeg ZiriTad debulebebs: 

1. makromolekulebi warmoadgens wrfiv ganStoebad 

badisebri da sivrcobrivi agebulebis jaWvs; 

2. makromolekulebi ganuwyvetliv icvlian Tavis mdgoma-

reobas da konfiguracias da sxvadasxva formas Rebuloben.  

3. maRalmolekulur naerTTa /mmn/ Tvisebebi damokidebulia 

molekulur masaze, formaze, moqnilobaze, qimiur Sedgenilobasa 

da asociaciis Zalebis sidideze. molekuluri masis zrda iwvevs 

molekulaTa urTierTmoqmedebisa da siblantis zrdas, xolo 

funqcionaluri jgufebi iwvevs jaWvTa sixistis zrdas.  

es Teoria, micelarulisagan gansxvavebiT, bitumis 

struqturas ganixilavs sxva kuTxiT. Tu CavTvliT, rom bitumi 

warmoadgens maltenebSi gaxsnil asfaltenebis xsnars da 

gamovikvlevT mis siblantes temperaturaze damokidebulebiT, 

maSin davinaxavT, rom 1200C-ze met temperaturaze asfaltenebi 

molekulurad aris dispersirebuli.    dabal temperaturaze ki 

warmoqmnis asocirebul kompleqsebs. asfaltenebis koncentra-

ciisa da maltenebis Sedgenilobis mixedviT, bitumis denadoba 

icvleba niutoniseuli xsnaridan araniutoniseul tipamde.  

Tanamedrove Sexedulebebis mixedviT, yvela saxis sagzao 

da samSeneblo bitumi ganixileba, rogorc navTobis zeTebsa da 

dnobadi fisebis garemoSi gaxsnili asfaltenebisa da myar mmn 

xsnarebi. mmn xsnarebis  Teoriis Tanaxmad, garemo pirobebis 

(wnevis, temperaturis), mixedviT bitumi imyofeba sxvadasxva 

Termodinamikur pirobebSi, e.i. warmoqmnis WeSmarit xsnars 

(maRali temperaturisas) an asfaltenebis da fisebis koloiduri 
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xsnaris zemolekulur struqturas (asociaciebs), an plastikur 

da Semdeg, myar sxeuls.  

darbilebis temperaturis qvemoT viTardeba struqturul 

erTeulTa asociacebis procesebi gardamavali tipis platikur-

amorfuli sxeulisaTvis damaxasiaTebeli struqturis warmo-

qmniT. simyifis temperaturaze dabla, amforul nivTierebasTan 

erTad gvxvdeba kristaluri naerTebic. struqturis aseTnairi 

cvalebadoba Ternmodinamikurad Seqcevadia da yvela saxis bitu-

misaTvis mimdinareobs temperaturis gansazRvrul intervalSi. 

Txevadi (blanti) mdgomareobidan plastikurSi an myife 

mdgomareobaSi gadasvlisas, struqturis warmoqmnis procesebis 

ganviTarebisa da asociatTa zrdis gamo, SeiniSneba niutoni-

seuli tipis dinebidan gadaxra. amasTan erTad, matulobs 

drekadi deformaciebi.  

amgvarad, struqturis tipi damokidebulia bitumis 

Termodinamikur mdgomareobaze, garemo pirobebis cvlileba 

gansazRvravs Txevadidan plastikurSi, Semdeg ki myife 

mdgomareobaSi gadasvlis sazRvrebs, anu masalis reologiur 

Tvisebebs. komponentTa molekulebis formisa da zomis garda. 

bitumis Tvisebebze gavlenas axdens struqturis warmoqmnis 

rTuli kompleqsi. maRali temperaturis bitumis Tvisebebze 

komponentTa qimiuri Sedgeniloba ufro met gavlenas axdens, 

vidre molekulaTaSorisi da struqturaTaSorisi urTierT-

qmedebis Zalebi. xolo dabali temperaturisas, es ukanaskneli 

ZriTad rols asrulebs. 

molekulaTa ganStoeba did gavlenas axdns mis moqnilo-

baze. mokle da xSiri gverdiTi jaWvebi zrdis molekulaTa 

sixistes. meCxeri magram grZeli ganStoeba amcirebs 

molekulaTaSoris urTierTqmedebas, mcirdeba sixistis da 

Sesabamisad, simyifis temperaturac.  

mmn xsnarebis urTierTqmedebaze did gavlenas axdens 

temperatura. misi zrdiT matulobs Tburi moZraoba da iwvevs 

asociatebis daSlas, daweva ki priqiT _ zrdis asociatebs. 
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amgvarad, xsnaris koncentraciis zrdiT da temperaturis daweviT 

SeiZleba gaizardos asociatTa sidide da arsebobis dro. garda 

amisa, SeiZleba moiZebnos asociatTa sidide da arsebobis zrdis 

iseTi pirobebi, rom maTgan miviRoT axal faza-geli, xsnaris 

axali sivrcobrivi bade. aseT struqturaSi asfaltens eniWeba 

upiratesoba. asfaltenis molekula miizidavs sxva polarul 

molekulas da warmoqmnis Zlier asocirebul kavSirs, Tavis 

mxriv, es ori sxvadasxva molekula miizidavs mesames, romelic 

ganlagdeba maT Soris. 

sivrcobrivi badis warmomqmneli molekulebi Seicaven 

aromatul an heterocklur rgolebs, romelTa Sors rCeba Rru 

(sicarieleebi), sadac ganlagdebian saSualedo (SemakavSirebeli) 

molekulebi. warmoqmnili struqturis tipi. ZiriTadad damo-

kidebulia asfaltenisa da fisis raodenobaze, xarisxsa da 

gamxsnelis xsnadobis unarze. 

bitums, romelic Seicavs mcire raodenobis dabalmo-

lekulur asfaltens, aqvs mouwesrigebeli struqtura da 

xasiaTdeba, rogorc niutoniseuli siTxe. 

asfaltenebis asocirebuli kompleqsebi kristalebs ar 

warmoqmnian. aseTi kompleqsebis warmoqmnisas erTi molekula 

asfaltenis segmenti erTiandeba asfaltenebis, fisebisa an 

aromatul komponentTa molekulebis segmentebTan da warmoqmnis 

bades, maSin rodesac sxva segmenetbi daSlilia gamxsnelis 

garemoSi da ar kontaqtirebs maTTan. aseT pirobebSi SekavSi-

rebuli segmenebi warmoqmnis garkveuli wesiT mowesrigebul 

struqturas _ drekadi gelis struqturas. amgvari sistema 

mdgradia (Tvisebebs ar icvlis droSi) da mtkicea meqanikuri 

zemoqmedebis mimarT.  zogierT SemTxvevaSi aseT sruqturas 

SeiZleba hqondes ori faza. erTi _ maRalmolekuluri 

nivTierebebis bade da meore _ zeTebi fazasTan susti 

SekavSrebis SemTxvevaSi, zeTovani garemo meqanikuri zemoqme-

debis, difuziis, Tbur da mzis sxivebis  (sinerezis), an gelis 
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struqturuli badis kumSvis (kotraqcia) Sedegad SeiZleba 

gamoeyos molekulur bades. 

zemoTaRniSnul, mowesrigebul da mouwesrigebel, or 

struqturas Soris arsebobs mravali saSualo struqtura, 

romelTa xasiaTi icvleba temperaturisa da bitumis calkeul 

komponentTa xarisxisa da koncentracis cvalebadobis mixedviT. 

blant bitumSi myari asfaltenebis koncentracia 15-40% 

farglebSi meryeobs. amitom, uparafino bitumi gayinvisas 

blantidan myifeSi, minisebr mdgomareobaSi gadadis. mmn Teoriis 

Tanaxmad, es aixsneba imiT, rom molekulaTa Tburi 

gadaadgilebis energia gacilebiT naklebi xdeba molekulaTaA 

urTierTqmedebis energiaze, xolo mezobel molekulaTa 

gadajaWvebis siCqare imdenad mcirdeba, rom molekula ver 

icvlis verc Tavis konfiguracias da verc mdgomareobas, e.i. 

izrdeba molekulaTaSorisi Zalebi da sisitemaSi wonasworobis 

aRdgenis procesi Zalian nela mimdnareobs. aseT probebSi mmn 

gare ZalebiT gamowveuli deformaciebi umniSvneloa da iseTive 

xasiaTs atarebs, rogorc dabalmolekuluri masalebi. unda 

aRiniSnos, rom yvela saxis bitums minisebr mdgomareobaSi 

gadasvlis temperatura simyifis temperaturaze naklebia. 

zemoTaRniSnul faqtorTa gaTvaliswinebiT, uaryofiT 

temperaturaze bitumi unda ganvixiloT, rogorc stabiluri 

sxeuli da ara zedmetad gacivebuli xsnarebi _ gauwona-

sworebeli metastabiluri sistemebi. parafiniani bitumis 

gayinvisas ki mimdinareobs parafinis swrafi  kristalizacia, 

bitumi kargavs sikriales da mqrqaldeba. parafinis kristalebi 

warmoadgens asfaltenebis asociaciebis centrebs, warmoqmnis 

msxvil agregatebs da ileqeba.  

amgvarad, iseTi rTuli sistemis Tvisebebi, rogoric 

bitumia, damokidebulia mraval faqtorze, romelTagan 

umTavresia: asfaltenebis koncentracia, misi qimiuri buneba, 

molekulaTa forma da zoma rogorc grZivi, aseve ganivi 

mimarTulebiT; sistemaSi fisebisa da sxvadasxva rigis 
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naxSirwyalbadebis Tanafardoba da maTi qimiuri buneba 

aRniSnuli Teoriuli da eqsperimentuli kvlevebis safuZvelze, 

SemuSavebul iqna bitumis sami struqturuli tipi. 

I struqturuli tipis bitumi Seicavs 25%-ze met asfaltens, 

24%-ze nakleb fiss da 50-ze met naxSirwyalbads. amasTan, 

asfaltur-fisovan naerTTa saerTo jamSi asfaltenis xvedriTi 

wili 0,5-ze metia, xolo asfaltenis fardoba naxSirwyalbadTan 

da fisTan 0,35-ze meti. I tipis struqtura warmoadgens 

asfaltenis koagulaciur bade-karkass, romelic imyofeba 

sustmastruqturebeli fisis garemoSi. garemo Sedgeba parafin-

naftenuri da aromatuli naxSirwyalbadis narevisagan. maTi 

siblante mkveTrad ecema meqanikuri zemoqmedebis Sedegad. 

daSlili struqturis siblante sawyisis mxolod 6,5-12%-s 

Seadgens, magram aRadgens struqturas 1-2 dRis Semdeg. e.i. Tburi 

moZraobis Sedegad asfaltenebis agregatebis da nawilakTa 

urTierTqmedeba iwvevs sawyisi struqturis aRdgenas, amitom I 

tipis bitumi maRaltiqsotropiuli TvisebebiT gamoirCeva. 

temperaturis farTo diapazonSi I struqtura icvleba 

kondensaciur-kristalizaciuridan, koagulaciuri struqturis 

gavliT, WeSmarit xsnaramde. myari parafini iwvevs damatebiTi 

struqturis badis warmoamnas, igi gamokristaldeba 

asfaltenebze da koagulaciur karkasTan erTad, damatebiT 

warmoqmnis kristalizaciur bades, rac uaryofiT gavlenas 

axdens bitumis reologiur da adheziur Tvisebebze. 

II struqturuli tipis bitumi Seicavs 18%-mde asfaltens, 

36%-ze met fiss da 48%-ze met naxSirwyalbadebs. asfaltur-

fisovan naerTTa saerTo jamSi asfaltenis xvedriTi wlis 0,34-ze 

naklebia, xolo misi fardoba naxSirwyalbadebisa da fisis 

jamTan 0,22-ze naklebi. struqturis II tipi warmoadgens 

asfaltenis maqsimalurad stabilizebul ganzavebul suspenzias 

Zliermastruqturebeli fisis dispersiul garemoSi. asfaltenebi 

erTmaneTTan araa dakavSirebuli da arc urTierTqmedeben, isini 
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aadsorbireben fiss da gahyavT igi afskur mdgomareobaSi. 

warmonaqmni xasiaTdeba did siblantiT da meqanikuri simtkiciT.  

meqanikuri zemoqmedebis Sedegad, II tipis bitumTa siblante 

TiTqmis ar icvleba da inarCunebs sawyisis 90-96%-s, e.i. 

struqtura TiTqmis ar iSleba, magram xasiaTdeba Seuqcevadi 

procesebiT. meqanikuri zemoqmedebis Sedegad, mcire daSlili 

struqtura ar aRidgens pirvandel struqturas da tiqso-

tropiuli TvsebiT ar xasiaTdeba. I tipisagan gansxvavebiT II tips 

Txevadi struqtura aqvs.  

III struqturuli tipis bitums saSualedo mdgomareoba 

uWiravs I da II-s Soris. igi Seicavs asfaltens 21-23%, fiss 30-

34%, naxSirwyalbadebs 45-49%. asfaltur-fisovan naerTTa saerTo 

jamSi asfaltenis xvedriTi wili meryeobs 0,39-0,44 sazRvrebSi, 

xolo misi fardoba naxSirwyalbadisa da fisis jamTan,  0,25 - 

0,30 farglebSi icvleba. aseT sistemebSi calkeuli agregatebi an 

asfaltenis meoreuli struqturs warmonaqmni fisis 

mastruqturebel garemoSi gacilebiT ufro maRalxarsxovania, 

vidre I tipSi, magram ufro dabalxarisxovani, vidre II tipSi.  

meqanikuri zemoqmedebis Sedegad, II tipis struqtura 

iSleba da misi siblante sawyisis 40-65%-s Seadgens. I-sagan 

gansxvavebiT, misi struqtura 3 dRs Semdegac ar ubrundeba 

sawyis mdgomareobas, e.i. tiqsotropiuli Tvisebebi ar axasiaTebs. 

struqturis aRdgena gaZnelebuli Tburi moZraobis procesebis 

Sedegadac.  

plastikurobis maCveneblis, darbilebisa da simyifis 

temperaturis, TvisebaTa stabilurobis da sxva Tvisebebis 

mixedviT, sagzao mSeneblobaSi gamoyenebis TvalsazrisiT 

upiratesoba eniWeba III zoli-gelis struqturuli tipis bitums. 

garda zemoaRniSnulisa, bitumis SerCevisas gadamwyvetia regonis 

klimaturi pirobebi, asfaltbetonis masalebis Tvisebebi da 

momzadebis meTodebi.  
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3.2 organuli Semkvreli masalebis reologiuri Tvisebebi  
 

fizikur-qimiuri meqanikis ZiriTadi kanonebis Tanaxmad, 

deformaciuloba da simtkice iseTi struqturuli sistemisaTvis, 

rogoricaa modificirebuli bitumi, SeiZleba davaxasiaToT 

Semdegi maCveneblebiT: 

1. simtkiciT PM, romelic ganisazRvreba Zabvis im 

mniSvnelobiT, rodesac molekuluri Zalebi ver 

uzrunvelyofs modificirebuli bitumis erTianobas da 

iSleba an gadadis denad mdgomareobaSi. Pm() simtkice 

Zabvis moqmedebis xangrZlivobis funqciaa; 

2. zRvruli deformaciiT _ m, _ romelic warmoadgens 

sxeulis deformaciulobis sazoms, anu sxeulis unars 

darRvevis win Seuqcevadad Seicvalos forma da zoma; 

3. denadobis zRvriT Pk;  

4. efeqturi siblantiT э=(P)8 ZvriT gamowveuli mcire 

Zabvis dros, roca masalis struqtura ar aris 

daSlili, igi inarCunebs mudmiv mniSvnelobas �=09 

Zvris Zabvis didi mniSvnelobis dros ki, roca masalis 

struqtura mTlianad darRveulia э=m9 

5. pirobiTi myisi drekadobis moduliT G1, romelSic 

gaTvaliswinebulia drekad sawrafrelaqsirebuli 

elastikuri deformaciebi da wonasworuli drekadobis 

moduli Gm8 

temperaturuli are, romelSic modificirebuli bitums 

uxdeba muSaoba, pirobiTad SeiZleba sam intervalad daiyos. 

1600C-dan 600C-mde aris modificirebuli bitumis teqnologiuri 

damuSavebis are; 600C-dan 200C-mde _ modificirebuli bitumis 

sagzao fenilSi muSaobis are. am intervalSi yuradRebas ipyrobs 

modificirebuli bitumis drekad-blant-plastikuri Tvisebebi da 

simtkicis sxva maxasiaTeblebi. 200C-dan _ 250C-mde are 

dakavSirebulia modificirebuli bitumis sagzao konstruqciaSi 
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muSaobasTan. am intervalSi mTavar rols asrulebs modifici-

rebuli bitumis drekad-plastikuri da drekad myife Tvisebebi. 

modificirebuli bitumis meqanikuri Tvisebebis 

SefasebisaTvis gansakuTrebiT sainteresoa 20-600C intervali, 

sadac sxvadasxva struqturuli tipis modificirebuli bitumis 

reologiuri Tvisebebi mJRavndeba sufTa saxiT.  

drekad sxeulSi datvirTviT gamowveuli Zabvebi aris 

Seqcevadi, e.i. datvirTvis moxsnis Semdeg igi myisierad qreba. 

idealuri drekadi sxeulis deformirebis kanoni aRiwereba hukis 

kanoniT:  

                                         ε=τ/Gm,                              ~!`  

sadac ε fardobiTi deformaciaa; τ-Zabva.  

(1) gantolebidan Cans, rom drekadi deformacia ar aris 

damokidebuli Zalis moqmedebis doneze.  

siTxeebSi ki Zalis moqmedebis Sedegad gamowveuli 

deformacia Seuqcevadia, e.i. datvirTvis moxsnis Semdeg 

deformaciebi ar qreba. 

idealuri siTxis deformirebis kanoni gamoisaxeba Semdegi 

gantolebiT:        

                  dε= τ/dt                      ~@` 

sadac dε aris fardobiTi deformacia dt droSi; τ_ mxebi 

Zabva, xolo _ dinamikuri siblante.  

idealurad drekadi sxeuli da idealuri siTxe aris 

deformirebis ori ukiduresi SemTxveva. faqtiurad, nebismier 

masalaSi datvirTvis miyenebis Sedegad warmoiqmneba rogorc 

drekadi, aseve narCeni (plastikuri) deformaciebi, romlebsac 

drekad-blant masalebs uwodeben. 

rogorc 1 da 2 gantolebebidan Cans, drekadi deformaciebi 

ar aris damokidebuli Zalis moqmedebis droze. Seuqcevadi 

(plastikuri) deformacia ki Zalis moqmedebis dros pirdapir 

proporciulia. aqedan, reologiis erT-erTi ZiriTadi amocanaa 

masalis daZabul-deformirebul mdgomareobaze drois faqtoris 

gavlenis Seswavla. am sakiTxis gadawyveta SesaZlebelia hukisa 
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da niutonis gantolebaTa safuZvelze. maqsvelma drois mixedviT 

hukis gantolebis diferencirebiT  

dε/dt  = dτ/ Gmdt                                             (3) 

da miRebulis (2)-Tan SekrebiT miiRo Semdegi damokidebuleba:  

.
0

0 







  

t
tG

m
tG dtedtdGe mm    

           

(4) 

am damokidebulebiT xasiaTdeba drekadi Tvisebebis mqone 

masala. igi faqtiurad siTxea, romelsac maqsvelis siTxesac 

uwodeben. aseTi masala saintereso Tvisebebs amJRavnebs, roca 

masSi viTardeba mudmivi deformacia, e. i. rodesac siCqaris 

gradientი dε/dt=0. am SemTxvevaSi    (4)-dan miiReba:  

 tGme 0 .                                   (5) 
 

amgvarad, Zalis moqmedebis mTel periodSi mudmivi 

deformaciisas masalaSi warmoqmnili Zabva TandaTan klebulobs 

anu xdeba Zabvis relaqsacia.  siblantis Gm Zvris modulTan 

fardobas =/Gm, uwodeben relaqsaciis periods. es aris dro, 

rodesac Zabva e=2,7-jer mcirdeba,  

 

 

 

 

 

 

 

 

nax. 8. maqsvelis sxeulis (siTbos) relaqsacia 

 

blant-drekadi masalebis reologiuri Tvisebebis 

gamosarkvevad SeiZleba visargeblod hukisa da niutonis 

gantolebebiT. kerZod, maTi SekrebiT miiReba Semdegi 

damokidebuleba:  

e

0
 

  

  

t  dro 

Za
b
va
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







  

0

0 1 dtee EtEt   8        (6) 

 

am damokidebulebiT xasiaTdeba drekadi (kelvin-fogtis 

myari sxeuli) Tvisebebis mqone ararelaqsirebuli masala. misi 

Tavisebureba gamoixateba imaSi, rom gantvirTvis Semdeg 

deformaciebi mesyeulad ar qreba. roca τ = 07 maSin miviRebT:   

 Ete 0 ,                                   (7) 
xolo datvirTvisas:  

 .1  EteE               (8) 
 
 
 
 

 

 

 

 

 

 

 

nax. 9. deformaciebis ganviTareba kelvin-fogtis sxeulSi  

 

rogorc (8) tolobidan da nax. 9-dan Cans, mocemuli 

datvirTvisaTvis deformaciebi myardeba ara myisierad, aramed 

garkveuli dayovnebis Semdeg. am SemTxvevaSi E/~E kelvinis 

sxeulis drekadobis modulia) fardobas, kelvinis sxeulis 

dayovnebis periods uwodeben. realuri masalebisaTvis es efeqti 

(dayovnebis drekadoba) isevea damaxasiaTebeli, rogorc 

relaqsacia. amgvarad, yovel realur masalaSi Sexamebulia 

maqsvelis siTxisa da kelvin-fogtis drekadi sxeulis Tvisebebi. 

realur masalaSi drekad-plastikur deformaciebs Soris 

fardoba, umetes SemTxvevaSi, metad rTulia. masalebis reolo-

giis TvalsaCinoebis mizniT, gamoiyeneba meqanikuri modelebi.  

dro 

d
ef

o
r
ma
c
ia
 

gantvirTva 

 

  

t 0 

datvirTva 
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masala, romelsac drekad da plastikur deformaciebTan 

erTad aqvs relaqsaciisa da dayovnebis Tvisebebi, SeiZleba 

warmovidginoT  nax.10-is  mixedviT.  

mudmivi datvirTvebis moqmedebis Sedegad  SeiZleba 

Caiweros Semdegi gantolebis saxiT:  

  knp EetE t  1 8       (9)  

gantolebis pirveli wevri axasiaTebs masalis myisier 

drekad deformacias. meore wevri _ Seuqcevadi (plastikuri) 

deformaciebis ganviTarebas. xolo mesame _ dayovnebis 

drekadobas.  

 

 

 

 

 

 

 

 

 

 

Nnax.10  reologiuri modelebi 
a) hukis sxeuli (zambara); b) niutoniseuli siTxe (amortizatori); 

g)maqsvelis siTxe; d)Kkelvin-fogtis sxeuli; e)ganzogadebuli 
modeli. 

 

reologiuri modeli sakmaod xelsayrelia masalis 

Tvisebebis TvalsaCinod warmosaCenad, magram maTematikuri 

gaangariSebani rTulia da Sromatevadi. garda amisa, meqanikuri 

modeli srulyofilad ver asaxavs blant-drekadi Tvisebebis 

mqone sxeulis struqturisa da molekuluri bunebis 

Taviseburebebs. amave dros, fizikuri procesebis codna, 

deformirebisas struqturisa da struqturuli Tvisebebis swori 

gageba aucilebelia Tanamedrove inJinrisaTvis, radgan amis 

gareSe igi ver SeZlebs sworad SearCios winaswar gansazRvruli 

Tvisebebis mqone masala. 

a) 

d) 

g) b) 

e) 
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Svedovis gamokvlevebiT dadginda, rom drekad siTxeebSi ar 

xdeba Zabvis sruli relaqsacia, aramed Zabva Rebulobs garkveul 

mudmiv mniSvnelobas, romelsac denadobis zRvars uwodeben. am 

SemTxvevaSi saqme gvaqvs plastikur masalasTan. maqsvelis 

mixedviT, plastikuria masala, Tu mas aqvs nulisagan 

gansxvavebuli denadobis zRvari da dinebis unari denadobis 

zRvris zeviT. rac metia denadobis zRvari, sxeuli miT metad 

plastikuria da nakleb plastikuria, rac ufro metia denadobis 

zRvris zeviT plastikuri siblante. e.i. rac ufro mcirea 

daurRveveli struqturis siblantesa ηo da darRveuli 

struqturis siblantes ηm Soris sxvaoba. Tu ηo erTi rigiT 

aRemateba  ηm-s, maSin masalas siTxisebri sxeulis Tvisebebi aqvs 

da Tu sxvaoba ramdenime rigs aRemateba, maSin myari sxeulis 

TvisebebiT xasiaTdeba. 

plastikuri sxeulis kerZo SemTxvevaa platikur-blanti 

sxeuli (bingamis sxeuli), romlis struqtura kritikuli Zabvis 

moqmedebis Sedegad da mTlianad irRveva. amgvarad, aseTi sxeuli 

kritikulze meti Zabvis moqmedebiT xdeba Txevadi da Zabvis 

Semcirebis Semdeg ubrundeba axal, myar mdgomareobas. 

Svedovma da Semdeg, bingamma daamtkices, rom plastikuri 

dineba xasiaTdeba ori kontrastiT: denadobis zRvari Pk da 

plastikuri siblantiT  8es maCveneblebi, denadobis zRvris 

zeviT, praqtikulad mudmivi sidideebia.  

stacionaruli cocvadobisaTvis P=Pĸ+*  da * Svedov-

bingamis kanonis mixedviT ganisazRvreba 
 

 





KPP 


; 
 

  ,GP
PP k 


  


 roca . constP   (10)  

kristaluri agebulebis sxeulisagan gansxvavebiT, 

amorfulis Tvisebebi temperaturis gavleniT TandaTanobiT 

icvleba. amasTan erTad, temperaturis garkveul intervalSi 

TvisebaTa cvalebadoba arawrfivi kanoniT vrceldeba. 

modificirebuli bitumi miekuTvneba drekad-plastikur-blanti 

Tvisebebis mqone masalebs, romelTa Tvisebebi icvleba 
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temperaturis cvalebadobasTan erTad. amitom, misi Tvisebebisa 

da deformaciulobis Seswavla xdeba literdixisa da jefrisis, 

kelvin foigtis, maqsvelisa da bingamis idealizebul-

reologiuri meqanikuri modelebis saSualebiT. reologiur 

TvisebaTa gansazRvrisaTvis avageT deformaciis siCqaresa (d/dt) 

da Zvris Zabvas ~` Soris damokidebulebis grafiks (nax.11).      

sadac mrudi 5 aris =f  d/dt koordinatebSi, xolo mrudi ^ =f 

()koordinatebSi. amasTan, SeiZleba ganisazRvros sxvadasxva 

struqturul-reologiuri Tvisebebi. mcire Zabvis SemTxvevaSi 

gansazRvreba struqturuli siblante ~ηo`7 masalis daurRveveli 

struqturis maqsimaluri siblante. Zabvis 1-dan 0-mde gazrdiT 

xdeba struqturis gauwonasworebeli daSla da irRveva 

pirdapirproporciuloba d/dt-sa da -s Soris. mrudis es ubani 

axasiaTebs efeqtur siblantes  э roca Zabva gaxdeba 0-s toli, 

struqtura mTlianad irRveva da misi Semdgomi zrdiT d/dt-sa da 

0-s Soris kvlav myardeba pirdapirproporciuli 

damokidebuleba. aqve SeiZleba ganisazRvros darRveuli 

struqturis plastikuri siblante  m :  

 

= 0+ ηm·d/dt.                                  (11) 

 

nax.12-ze naCvenebia -@__C +#__C-mde intervalSi modificirebili 

bitumis reologiuri mrudebi. uaryofiTi temperaturisas (-@__C-

dan -!__C-mde) bitumis siblante didia da mas myari sxeulis saxe 

aqvs (zRvruli Zvris Zabva, drekadoba da sxva). temperaturis 

zrdisas siblante mcirdeba da bitumi gadadis Txevad 

mdgomareobaSi.  
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nax.11 modificirebuli bitumis  sruli reologiuri mrudi 

 

  

 

 

 

 

 

 

 

 

 

 

 

Emodificirebuli bitumis damaxasiaTebeli sruli reologiuri 

mrudi naCvenebia nax.13-ze.  

 

 

 

 

 

 

 

 

nax. 13 sruli reologiuri mrudi; 
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ηo _ daurRveveli struqturis udides siblante;  
ηm_ daurRveveli struqturs umciresi siblante; 
Pĸ_ denadobis zRvar; 
0A_ udidesi siblantis (ηo) are; 
AБ_ siblantis TandaTan Semcirebis are;  
БВ_ struqturs darRvevis are;  
ВГ_ umciresi siblantis are. 
 
erTgvarovani Zvris pirobebSi struqturuli nakadis sivrculi 

struqturis rRveva iwvevs efeqturi siblantis (ηэ) Semcirebas. 

umniSvnelo Zvris Zabvis dros modificirebuli bitumis 

sivrculi badis struqtura darRvevis Semdeg. TandaTan 

ubrundeba pirvandels, e.i. siCqaris gradientis nulTan 

miaxloebisas struqturas aqvs tiqsotropuli Tviseba. amgvarad, 

mudmivi siCqaris gradientiT deformirebisas struqturuli 

kavSirebis rRvevisa da aRdgenis sabolo maxasiaTeblad iTvleba 

efeqturi siblante. 

sxvadasxva, nebismieri siCqaris gradientisas siblantis 

saSualo mniSvnelobebis gansazRvra araa mizanSewonili. iseTi 

struqturuli sitema, rogoricaa modificirebuli bitumi, 

xasiaTdeba sruli reologiuri mrudebiT, anu sibilantis ori 

zRvruli mniSvnelobiT. Tu isini mkveTrad gansxvavdebian 

erTmaneTisagan, maSin maxasaTeblad iTvleba denadobis zRvari. 

zRvruli siblantis (η0) udidesi mniSvneloba gviCvenebs sistemis 

mdgomareobas cocvadobis mimarT. zRvruli siblantis (ηm) 

umciresi mniSvneoba ki (darRveuli sivrculi struqturis 

pirobebSi) _ sistemis Zvradobas, denadobis zRvari (Pĸ) gviCvenebs 

sxvadasxva meqanikur reJimebs Sors zRvars.  

praqtikulad, sakmao sizustiT, SesaZlebelia mcire 

siCqaris gradientis probebSi ganisazRvros dauSlel 

struqturis Tvisebebi. dadginda, rom dauSlel struqturis 

Tvisebebis daxasiaTeba SeiZleba statikuri denadobis zRvris (Pk) 

da mudmivi plastikuri (Svedovis) siblantiT (0*). es ukanaskneli 

ganisazRvreba Semdegi formuliT: 

00 



 







kPP

 7        (12) 
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sadac P moqmedi Zvris Zabvaa.  

didi siCqaris gradientis probebSi kvazistacionarul 

nakadSi masalis daSlili struqturis Tvisebebi xasiaTdeba 

dinamikuri denadobis zRvriT (PB) umciresi, praqtikulad 

mudmivi, plastikuri (bingamis) siblantiT (ηm
*) da ganisazRvreba 

ηm
*=(P–PBk)/έ tolobiT. susti struqturuli sistemisaTvis 

SeimCneva, rom Pĸ=0, da ηo
*=ηo7 e.i. daurRveveli struqtura 

xasiaTdeba udidesi efeqturi (niutonis) siblantiT η0=(P/έ)έ→0.. 

deformaciuli Tvisebis garda, masalis daxasiaTeba xdeba 

misi simtkiciT. simtkice ganisazRvreba Zvris Zabvis im kritikuli 

mniSvnelobiT, rodesac sxeulis erTianoba mkveTrad irRveva. 

smtkice damokdebulia deformirebis sxeulis struqturaSi 

arsebul defeqtebsa da datvirTvis siCqareze. rogorc wesi, 

deformaciis siCqaris zrda iwvevs sxeulis simtkicis zrdas da 

emorCileba garkveul kanonzomierebas. sxeuli iSleba ara marto 

meqanikuri zemoqmedebis Sedegad, aramed struqturis elementebis 

Tburi moZraobiTac. Tburi moZraoba iwvevs struqturuli 

elementebis gancalkevebas. meqankuri Zala ki xels uwyobs am 

process da afiqsirebs mas. Tanamedrove SexedulebaTa 

Sesabamisad, sxeulis simtkce ganpirobebulia molekulaTaSorisi 

da qimiuri kavSirebiT. simtkiceze TiToeuli am faqtoris 

gavlena damokidebulia temperaturisa da deformaciis siCqareze. 

amdenad, simtkice erTi mudmivi zRvruli mniSvnelobiT ar 

ganisazRvreba. garda aRnSnulisa, simtkice damokidebulia 

sxeulis zomaze. rac ufro mcire zomisaa sxeuli, miT metia misi 

simtkice da priqiT. simtkicis statistikuri Teoriis Tanaxmad, 

datvirTvisas sxeulis rRveva xdeba TandaTanobiT. rodesac 

Zabvis mniSvneloba Teoriuli simtkicis toli gaxdeba. maSin 

sxeulSi arsebuli yvelaze susti adgili iwyebs rRvevas. rac 

ufro didia sxeulis moculoba an zedapiris farTobi, miT metia 

masSi defeqtebisa da susti adgilebis raodenoba da Sesabamisad, 

naklebi iqneba misi simtkice.  
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garda temperaturisa da deformaciis siCqarisa, sxeulis 

procesze gavlenas axdens daZabuli mdgomareobis xasiaTi, 

agresiuli garemo da zedapirulaqtiuri nivTierebani. 

sxvadasxva regonSi bitumis gamoyeneba SesaZloa, Tu igi: a) 

minimalur temperaturisas myifed ar iSleba; b) maqsmaluri 

temperaturis mimarT mdgradia da warmoiqmneba, mxolod 

umniSvnelo sididis mudmivi deformaciebi (cocvadoba da 

denadoba). am moTxovnaTa gaTvaliswinebiT van-der-polma 

gamoikvlia sxvadasxva saxis bitumTa drekadobis modulis 

damokidebuleba drosTan. es damokidebuleba man gamoxata 

Semdegi gantolebiT: E=f(teAT), sadac t aris dro, T_ temperatura; 

A_ konstanta. dadginda, rom E araa damokidebuli Zabvaze da 

ganisazRvreba bitumis penetraciis indeqsis mixedviT. garda 

amisa, SemuSavda nomograma, romelic amyarebs funqciur 

damokidebulebas drekadobis modulsa, bitumis darbilebis 

temperaturas, penetraciis indeqss, drosa da temperaturas 

Soris. 

sagzao konstruqciebSi bitumis Txeli afski aerTianebs 

inertul masalas. amdenad, fenilis simtkice da deformaciuloba 

mniSvnelovanwilad damokidebulia bitumis Txeli afskis 

Tvisebebze. gamokvlevebiT dadginda, rom maRalmolekulur 

naerTTa Txeli afskis struqturul-meqanikuri Tvisebebi mkve-

Trad gansxvavdeba sqeli afskis Tvisebebisagan. amitom, warmoebs 

bitumis afskis kohezuri simtkicis gamokvleva, rom bitumis 

kohezia temperaturis klebisas matulobs da damokidebulia 

datvirTvis siCqareze. makkma liTonis firfitebs Soris bitumis 

simtkicis (koheziis) afskis sisqesTan damokidebulebis 

gamokvleviT dadgina, rom afskis maqsmalur simtkices Seesabameba 

raRac garkveuli (optimaluri) sisqe. n. goreliSevma ki daadgina, 

rom optimaluri sisqis garda, simtkiceze gavlenas axdens 

mineraluri masalis buneba da sisqe. 

CvenSi da sazRvargareT organul Semkvrel masalaTa 

reologiuri Tvisebebis Sefaseba metwilad, pirobiTi meTodebiT 
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warmoebs. igi reglamentirebulia saxelmwifo standartebiT da 

maT standartul meTodebsac uwodeben. bitumis reologiuri 

Tvisebebis ganmsazRvrel standartul meTodebs miekuTvneba 

penetracia, plastikuroba (duqtiloba), darbilebisa da simyifis 

temperaturebi. 

 

3.3 temperaturis gavlena organul Semkvrel masalebze 
 

rogorc aRiniSna, modificirebuli bitumis Tvisebebi 

mkveTrad icvleba temperaturis cvalebadobisas.  

temperaturis gavleniT SemkvrelTa meqanikuri 

(deformaciuli) Tvisebebis cvalebadobis gamokvleva warmoebs v. 

karginis meTodiT. nax.14-ze naCvenebia polimerebis Termo-

meqanikuri mrudebi. 

modificirebuli bitumis Tbomedegobis da misi 

temperaturuli mdgomareobis daxasiaTebis mizniT, ganisazRvreba 

Semdegi maCveneblebi: amTviseblobis faqtori abrahamis mixedviT:  

penetraciis indeqsi; Tbomedegobis koeficienti; plastikurobis 

intervali da sxv. gardaqmnis plastikurobis intervali (Tn) 

bitumis darbilebis (tP) da simyifis (tx) temperaturebis 

maCveneblis mixedviT, ganisazRvreba Semdegi formuliT:  

Tn =tx/(tP-tx)                       (13)  

 

 

 

 

 

 

 

 

 

 
 
Pnax.14 polimerebis Termomeqanikuri  mrudebi 
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darbilebis temperatura ganisazRvreba xelsawyo _ 

“burTula da rgolis” saSualebiT.  

simyifis temperatura ganisazRvreba frasis xelsawyos 

saSualebiT.  

zogierT qveyanaSi (germania, ungreTi da sxv.) simyifis 

temperatura ganisazRvreba penetraciis mixedviT. temperaturas, 

romelzec penetracia 1-s Seadgens, miRebulia simyifis 

maCveneblad. aseT pirobebSi bitumis siblante daaxloebiT 1· 109 

pa.wm-s Seadgens.  

temperaturis cvlilebisas, plastikurobis intervali 

damokidebulia siblantis cvalebadobis xasiaTze 

(intensivobaze),  0tf 7 organuli Semkvrelis saxeobaze, 

Sedgenilobasa da struqturaze. siblantis xasiaTis 

(intensivobis) gansazRvra warmoebs ori maCveneblis _ 

penetraciis (П) da darbilebis temperaturis (tp) mixedviT. am 

mizniT ganisazRvreba agreTve penetraciis indeqsi (I), igi 

ganyenebuli ricxvia da gamoiTvleba Semdegi formuliT:  

I=300 / (1+50A);        A= (2,9031-П) /(tp-25). 

bitumi, romlis penetraciis indeqsi minus 2-ze naklebia, 

mgrZnobiarea temperaturis mimarT da TvisebebiT niutoniseul 

siTxes uaxlovdeba, xolo modificirebuli bitumi, romlis 

penetraciis indeqs -2-dan +2-mde intervalSi icvleba, nakleb 

mgrZnobiarea temperaturis cvlilebis mimarT, aqvs ufro mcire 

simyife da gamoirCeva blant-drekadi TvisebebiT. igi miekuTvneba 

saSualo tipis bitums  da gamoiyenebadia sagzao mSeneblobaSi. 

modificirebuli bitumis Tvisebebis stabiluroba. 

modificirebuli bitumis xangrZlivad gaxureba iwvevs msubuqi 

zeTis nawlobriv aorTqlebas. amasTan, Zlierdeba Jangvisa da 

polimerizaciis procesebi. 

modificirebuli bitumis nimuSis 1600C temperaturaze 5 

saaTis ganmavlobaSi gacxelebisas icvleba misi ZiriTadi 

maCveneblebi П,  tp, tx  da Д. cvlilebis sidide ganisazRvreba 

К=(в/a)100%  (sadac  в  ZiriTadi  maCvenebelia  gamocdis  Semdeg,  
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а_ igive maCveneblebi gamocdamde) da gviCvenebs TvisebaTa 

stablurobas. struqturuli stabilurobis gansazRvrisaTvis 

gamoviyeneT xarkovis saavtomobilo-sagzao institutSi 

SemuSavebuli Semdegi formuliT:   

kcт = (tp - tx) / Д .     (14) 

modificirebuli bitumis aalebis temperaturaa 180-2000C, 

bitumis moculobiTi Tburi gaformeba xasiaTdeba 25_C 

temperaturisas moculobiTi gafarToebis koeficienti da     

5· 10-4_dan  8.10-4_mde icvleba. dabali (uaryofiTi) temperaturisas 

is Seadgens 2· 10-4_s yovel 10C-ze.  

 

3.4. modificirebuli bitumis  qvis masalasTan mikvra da 
polaroba 

 

modificirebuli bitumis polaroba ganisazRvreba 

polarul da arapolarul gamxsnelebSi xsnadobaTa fardobiT 

а=(A/B) · 100%, sadac а xsnadobis koeficientia; A_organuli 

Semkvrelis xsnadoba meTilis spirtSi; B_xsnadoba benzolSi. 

modificirebuli bitumis xsnadobis koeficienti Seadgens 5-35,  

modificirebuli bitumis zedapiruli daWimulobis 

gansazRvra rTulia, amitom SesaZlebelia visargebloT akad. p. 

rebinderis mier SemuSavebuli meTodiT. kerZod, aseTi 

masalebisaTvis zedapiruli daWmulobis nacvlad ganisazRvreba 

maTi zedapiruli aqtiuroba, anu modificirebuli bitumis 

zedapiruli daWimuloba wyalTan Sexebis sazRvarze, rac ufro 

maRalia modificirebuli btumis zedapiruli aqtiuroba, miT 

metia polaroba da Sesabamisad, _ adsorbcia mineralur 

masalasTan Sexebis sazRvarze zedapirul aqtiuri nivTierebis 

(zan) molekulebis orientaciaze. zan-is molekulebi Sedgeba 

naxSirwyalbadebis jaWvis arapolaruli nawlisagan 

_CH3_CH2_CH2_ da aqtiuri polaruli jgufisagan _COOH, _OH, 

_NH2, _SHda sxva. polarul da arapolarulisaken siTxeTa gamyof 

zedapirze zan molekulebis polaruli jgufebi ganlagdeba 
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polaruli siTxisken, xolo arapolaruli nawili _ 

arapolarulisaken (nax. 15). 

 

 

 

nax. 15.  zedapirulaqtiuri nivTierebebis molekulebis 

orientacia zedapirul Sreze 

 

molekulaTa aseTi ganlageba zrdis modificirebuli 

bitumis dasvelebadobis unars da qmnis Semkvrelis inertul 

masalasTan mikvris xelsayrel pirobas.  

modificirebuli bitumis dasvelebadoba da afskis sisqe zan-is 

garda damokidebulia qvis masalis Tvisebebsa da zomaze. siTxe 

myari sxeulis zedapirze (nax.16) warmoqmnis sazRvro (kiduri) � 

kuTxes, romlis mixedviT ganisazRvreba siTxis mier myari 

sxeuls dasvelebis xarisxi  sasazRvro anu dasvelebis kuTxesa 

 

 
 
 
 
 
 
 
 
  

nax. 16 myari sxeulis dasvleba siTxiT 

 

1. siTxe; 2. haeri; 3. myari xeuli; б12-zedapiruli daWimuloba 

siTxesa da haers Soris; σ23- zedapiruli daWimuloba haersa da 
myar sxeuls Soris, σ13 –zedapiruli daWimuloba myar sxeulsa 
da siTxes Soris; θ _ sasazRvro (kiduri) kuTxe; φ - xaxuni, 
romelic xels uSlis wveTis gaSlas. 

 
 

da zedapirul daWimulobas Soris arsebobs Semdegi 

damokidebuleba:  

 cosθ = ( σ23 -σ13 )/ σ12            (15) 

� 
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3 

a) 

12  

13  23  
  
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65 
 

wveTi gaiSleba f tolqmedis moqmedebiT, rodesac  

                           f = σ23 -σ13 -σ12·cos θ – φ>0             (16) 

pirvel periodSi kuTxe � blagvia, e.i. θ>900, cos θ< O, f > O da 

wveTi iSleba am tolqmedis moqmedebiT. wveTis gaSlasTan erTad, 

gansakuTrebiT sruli dasvelebadobis SemTxvevaSi, � xdeba 

maxvili, e.i. θ<900, amitom f mcirdeba da xdeba nulis toli.  

im SemTxvevaSi, rodesac myari sxeulis zedapiris siTxis 

molekulebis mizidva (adhezia) miuaxlovdeba TviT siTxis 

molekulaTaSoris mizidulobas (kohezias), maSin sasazRvro 

kuTxe aris maxvili da zedapiri kargad sveldeba, Tu piriqiT, 

maSin kuTxe aris blagvi da Sesabamisad, dasvelebac aris cudi _ 

myari sxeulis zedapiri sustad izidavs siTxis molekulebs.  

zogdad organuli Semkvrelebis mikvra (adhezia) 

mineraluri masalis zedapirze damokidebulia dasvelebadobaze. 

sufTa, gluv zedapirze modificirebuli bitumis dasvelebis 

kuTxe, 1000C-ze naklebi temperaturisas, Seadgens θ=20-300, 

daWuWyianebul da svel zedapirze ki θ>900. unda aRiniSnos is 

faqtic, rom modificirebuli bitumi kargad ganiRvreba gruntis 

svel zedapirze. mSral zedapirs ki cudad asvelebs. 

gamokvlevebiT dadginda, rom mineralur masalas da 

modificirebuli bitums Soris adhezia damokidebulia gamyof 

zedapirze modificirebuli bitumis zedapirul daWimulobasa da  

dasvelebis kuTxeze. meti wyalmedegobiT gamorCeva iseTi bitumis 

afski, romlis zedapiruli daWimuloba mineralur masalasTan 

gamyof zedapirze aris mcire, wyalTan ki _ didi. 

modificirebuli bitumis zedapirul daWimulobaze mniSvnelovan 

gavlenas ar axdens struqtura da siblante. igi 25-40 ergi/sm2 

farglebSi meryeobs.  

adsorbciul-molekuluri Teoria adhezias ganixilavs, 

rogorc adhezivsa (btumsa) da substrats (mineraluri masala) 

Soris molekuluri Zalebis urTierTqmedebis gamovlinebas. 

adheziuri kavSrebis warmoqmna or stadiad mimdinareobs. pirveli 

stadia _ adhezivis molekulebis “transportireba” gamxsnelebisa 
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da plastifikatorebis damatebiT. meore stadiaze adhezivisa da 

substrats Soris iwyebs moqmedebas molekulaTaSorisi Zalebi 

da myardeba adsorbirebuli wonasworoba. adsorbcia aris 

nivTierebis koncentraciis gadideba zedapirul SreSi. 

Termodnamikis kanonis Sesabamisad, siTxis adheza myar 

sxeulze unda emorClebodes diupre-iungis Semdeg gantolebas:  

                         Wа=бж~1+cosθ`7       (17).            

sadac Wа adheziisSeqcevadi muSaobaa; бж  _ siTxis zedapiruli 

daWimuloba. 

mineralur zedapirze dasvelebadobis kvaldakval 

mimdinareobs bitumis komponentebis SerCeviTi adsorbcia da 

qvemosorbcia. am dros adgili aqvs mxolod fizikur adsorbcias 

da procesi Seqcevadia.  

Termodinamikis ZiriTadi kanonebidan gamomdinare, jibsma 

daamyara kavSiri xsnaris zedapirul daWimulobasa da 

adsorbcias Soris: 

Г= -(C/RT) ·  dσ/ dc       (18) 

sadac � nivTierebis koncentraciis zrdaa zedapirul 

fenebSi:  

            σ_ xsnaris zedapiruli daWimuloba;  

            C_ misi koncentracia;  

            R_ gazis mudmiva;  

            T_ absoluturi temperatura. 

formula (18)-dan gamomdinareobs, rom xsnars 

koncentraciis gazrdT mcirdeba zedapiruli daWmuloba _ 

dσ/dc<O da adsorbcia dadebiTia, Г>O. Tu koncentraciis zrdiT 

zedapruli daWimuloba izrdeba -dσ/dc>O, maSin adsorbcia 

uaryofiTia Г<O, roca -dσ/dc =O, maSin Г=O, e.i. adsorbcia ar 

xdeba.  

gamokvlevebiT dadginda, rom pirvel rigSi adsorbirdeba 

modificirebuli bitumis zan-is Semcveli komponentebi _ 

asfalturi mJavebi da maTi anhidridebi. myari sxeuli _ siTxis 
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gamyof zedapirze, rac metia fazebs Soris polarulobis 

sxvaoba, miT metia zan-is adsorbcia. Tu adsorbenti 

hidrofiluria, maSin zan-is molekulebi polaruli nawiliT 

mimarTulia adsorbentisaken, xolo naxSirwyalbadebiT _ 

bitumisaken. aseT pirobebSi, traubes wesis Tanaxmad, 

maRalmolekuluri asfaltenebis adsorbcia meti unda iyos 

bitumis sxva komponentebTan SedarebiT da unda izrdebodes 

molekuluri wonis zrdasaTan erTad. forovani adsorbentebis 

SemTxvevaSi traubes wesi ar moqmedebs, radgan adsorbentis 

forebsa da mikrobzarebSi SeRweuli molekulebi iwvevs 

adsorbciisaTvis xelsayreli farTobis TandaTanobiT 

Semcirebas. 

mineraluri masalis adsorbciul aqtivobas gansazRvravs 

misi xverdiTi zedapiri. qimiur-mineraluri Sedgeniloba da 

zedapirze arsebuli aqtiuri adsorbciuli centrebi, radgan 

qimiuri procesi modificirebuli bitumsa da mineralur masalas 

Soris mimdinareobs ara mTel zedapirze, aramed calkeul 

“aqtiur” wertilTa meSveobiT. modificirebuli bitumsa da 

mineralur masalas Soris faqtiurad sakontaqto farTobis zrda 

iwvevs adheziis matebas. Sesabamisad, kontaqtis sisrulesa da 

adheziaze gavlenas axdens zedapiris morfologia, topografia, 

mikroreliefi da sisufTave. 

modificirebuli bitumisa da mineraluri masalis 

urTierTqmedebis sakiTxebis ganxilva sagzao fenilebis muSaobis 

realuri pirobebis, kerZod, wylis zemoqmedebis gaTvaliswinebis 

gareSe ar SeiZleba. imis gamo, rom mineraluri masala aris 

hidrofiluri, dasvelebisa da mikvris procesebs aqvs SerCeviTi 

xasiaTi, amitom, ganxiluli iqnes sami fazis mineraluri masalis, 

modificirebuli bitumisa da wylis Tanaarsebobis pirobebi. 

masalis zedapirze kargad Semovlebuli modificirebuli bitumi 

jer kidev ar iZleva maTi erTmaneTTan mtkiced mikvris 

garantias. wyali bitumiT daufaravi adgilebidan SeRwevis 

mineraluri masalis zedapiramde aSrevebs bitumis afsks misgan. 
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es procesi gardauvalia, Tu bitumi masalis zedapirTan 

qemosorbciulad aris dakavSirebuli.  

wyali mineraluri masalis zedapiramde aRwevs bitumiT 

daufaravi adgilebidan. amitom, gansakuTrebuli mniSvneloba 

eniWeba sawyis periodSi masalis modificirebuli bitumSi 

amovlebis xarisxs. es ukanaskneli ki damokidebulia zedapiris 

bitumiT dasvelebadobaze. narevis momzadebis procesSi bitumis 

siblanteze, gacivebisa da Semkvrivebis pirobebze da sxva. 

sagzao fenilis simtkice da wyalmedegoba damokidebulia 

modificirebuli bitumis adheziaze. sxvadasxva qveynebSi 

SemuSavebulia da iyeneben adheziis (mikvris) gansazRvris 

sxvadasxva meTodebs, romlebic sam ZiriTad jgufad SeiZleba 

daiyos: 

I. meTodebi, romlebic dafuZnebulia mineraluri masalis 

zedapirze bitumis dasvelebadobasa da adsorbciaze;  

II. meTodebi, romlebic dafuZnebulia erTmaneTTan bitumiT 

Sewebebuli nimuSis dacilebisaTvis saWiro meqanikuri Zalvis 

gansazRvraze;  

III. meTodebi, romlebic dafuZvnebulia wylis zemoqmedebiT 

masalis zedapiridan bitumis afskis mocilebisa da bitumiT 

dafaruli zedapiris raodenobis fiqsirebaze an 

bitummineraluri narevis simtkicis gansazRvraze.  

unda aRiniSnos, rom zemoaRniSnuli meTodi pirobiT 

xasiaTs atarebs da ar asaxavs bitummineraluri masalis 

muSaobis realur pirobebs. adheziis Sefasebis ufro srulyofil 

meTodad unda CaiTvalos bitummineraluri masalis simtkicis 

maCveneblebi mSral da wyalnajer mdgomareobaSi. am meTodiT 

SeiZleba ganisazRvros bitummineraluri narevis wyalmedegoba 

modificirebuli bitumis siblantisa da afskis sisqis, masalis 

forianobis, marcvlebis sisxos da tenianobis, narevis 

Sedgenilobis da sxva faqtorebis gaTvaliswinebiT.  
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3.5 modificirebuli Semkvreli masalebis daZveleba da maTi 
stabilurobis zrdis meTodebi  

 

rogorc polimerebis umravlesobis, aseve organul 

SemkvrelTa Sedgeniloba, struqtura da reologiuri Tvisebebi 

ar aris mudmivi da sxvadasxva faqtorebis zemoqmedebiT 

uaresdeba, e.i. mimdinareobs daZvelebis procesi, romelic 

gulisxmobs Semkvrelis struqturisa da fizikur-meqanikuri 

Tvisebebis cvlilebas misi Senaxvis, teqnologiuri 

gadamuSavebisa da eqspluataciis pirobebSi. modificirebuli 

bitumis Txel afskze gavlenas axdens Jangbadi, maRali 

temperatura, wyali da mineraluri masalis zedapiri. 

modificirebuli bitumis daZvelebaze did gavlenas axdens 

fenilis forianoba. 3%-ze metad forianobis zrda mkveTrad 

amcirebs bitumis stabilurobas.  

daZvelebis aqtivatorad gvevlineba mzis sxivebi, siTbo, 

wyali da mineraluri masala. 

ultraiisferi sxivebis gavleniT, garemos Jangbadis 

zemoqmedeba vrceldeba 5-10 mkm sisqeze. amitom, mzis sxivebis 

zemoqmedeba modificirebuli bitumis daZvelebis procesze 

SeiZleba ugulebelyoT. daZvelebaze gavlenas axdens difuziis 

gziT fenilSi SeRweuli Jangbadi. 

siTbos (maRali temperaturis) zemoqmedeba iwvevs 

modificirebuli bitumidan 400-ze naklebi molekuluri masis 

mqone naxSirwyalbadebis aorTqlebas. amis garda, mimdinare 

rTuli qimiuri procesebis _ polimerizaciis Sedegad icvleba 

bitumis komponentTa qimiuri Tvisebebi. bitumis komponentTa 

naxSirwyalbadebs scildeba gverdiTi jaWvebi da warmoqmnis e.w. 

Tavisufal radikalebs, xolo dehidropolikondesaciis 

(dehidropolikondesaciis dros naxSirwyalbadebis jaWvidan 

moxleCili wyalbadi uerTdeba haeris Jangbads da warmoqmnis 

wyals, xolo wyalbadis atomTa moxleCis adgilze xdeba 

molekulaTa kondesacia) Sedegad warmoiqmneba axali, ufro 
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rTuli molekulebi, romlebic auaresebs modificirebuli 

bitumis Tvisebebs. zeTi Tavis TvisebebiT uaxlovdeba fiss, 

xolo fisi _ asfaltens. dadgenilia, rom sxva komponentebisagan 

gansxvavebiT, temperaturisa da Jangbadis zemoqmedebis mimarT 

ufro mgrZnobiarea asfalteni, romelic JangbadiT gajerebis 

Sedegad xdeba ufro metad uxsnadi da naklebad fxvieri. am 

procesebis Sedegad izrdeba bitumis siblante da simyife. 

blanti bitumebis gamoyenebis SemTxvevaSi asfaltenis 

JangbadiT gamdidrebis Sedegad kavSiri maltenur fraqciasTan 

mniSvnelovnad klebulobs, rac iwvevs sinerezisis process anu 

bitumis lorwosebr da Txevad fazad dayofas. am procesis 

Sedegad mimdnareobs asfaltenis struqturuli badis TviTneburi 

SekumSva-kontraqcia da nawili Txevadi fazis gamodevna 

(ZiriTadad, najeri naxSirwyalbadebis). sinerezisis procesis 

Sedegad, fenilis zedapirze warmoiqmneba uwvriles bzarTa bade, 

romelic droTa ganmavlobaS matulobs, iwvevs qvis masalis 

gaSiSvlebas da amocvenas.  

garemo Jangbadisa da siTbos moqmedebis Sedegad, organuli 

Semkvrelebi Senaxvisas umniSvnelod icvlis sawyis Tvisebebs. 

xangrZlivi gacxelebisas (bitumis 1-2 dRe-Rame qvabSi xarSvisas) 

Semkvrelis Tvisebebi mniSvnelovnad icvleba.  

bitumis Tvsebebze mniSvnelovan gavlenas axdens 

mineraluri masala. bitumis komponentebi adsorbirdeba ra 

foriani masalis zedaprze, icvlis Tavis struqturas.  

foriani qvis masala warmoadgens Tavisebur molekulur 

bades, romelc atarebs pirdapirjaWvian naxSirwyalbadebs da 

akavebs cikluri da ganStoebadi agebulebis naxSrwyalbadTa 

molekulebs, e.i. mimdinareobs adsorbcia da zedapiruli 

molekulebis arsebobis SemTxvevaSi, adgili eqneba 

qemadsorbciul procesebsac.  

bitumis daZvelebis meqanizmis detaluri gamokvlevis 

safuZvelze gamovlinda Seuqcevadi procesebi, romlebic iwvevs 

bitumis Sedgenilobisa da Tvisebebis cvlilebebs. aseTebia:  
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a) bitumis Txeli fenis zedapiridan msubuqi komponentebis 

aorTqleba;  

b) uJangbado garemoSi siTbos moqmedebiT gamowveuli 

polimerizacia. polimerizaciis roli daZvelebis procesSi 

umniSvneloa, magram SesamCnevia maRali temperaturis 

xangrZlivad moqmedebisas;  

g) Semkvrelis zedapirze ultraiisferi sxivebis zemoqme-

debiT gamowveuli bitumis komponentTa oqsipolimerizacia; 

d) Jangbadis zemoqmedebiT gamowveuli polioqsikondesacia, 

daZvelebis ZiriTad procesad iTvleba.  

Jangbadis moqmedebiT gamowveuli Seuqcevadi procesebis 

gamokvlevebis Sedegad dadginda, rom:  

1. didi raodenobiT Jangbads STanTqavs naxSirbad-

naxSirbad ormagkavSiriani bitumis komponentebi;  

2. naxSirbadis atomTan ormagkavSiriani meTilis radikali 

zrdis STanTqmuli Jangbadis raodenobas;  

3. naxSirbadis atomTan ormagkavSiriani uaryofiTi Semdgeni 

(CN, C^H5, COOH) anelebs Jangbadis STanTqmas;  

4. talRis 2800-3000 Ao sigrZis sxivebi da temperaturis 

zrda aCqarebs Jangbadis STanTqmas.  

Jangbadis STanTqmis Sedegad mimdnareobs maRalmolekulur 

nivTerebaTa destruqcia gazisa da siTbos (COCO2; H2O, CH3COOR-

COOH), ujeri naxSirwyalbadebi ki SedarebiT iolad gascems 

wyalbads, romelic uerTdeba haeris Jangbads da gadadis ufro 

maRal ujeri naxSirwyalbadebis rigSi. es ukanaskneli SemdgomSi 

Semkvrivdeba (ganicdis polimerizacias) da warmoqmnis rTul 

maRalnaxSirwyalbadovan naerTebs. es procesi sqematurad ase 

SeiZleba warmovidginoT:  

C x Hy +0               C x H y-2 + H 2 O 

C x H y-2+  Cx H y-2            C x H y-2 -  C x H y-2 - da a.S.  

daZvelebisas bitumis jgufuri Sedgeniloba icvleba zeTis 

aorTqlebis Sedegad izrdeba fisisa da asfaltenis raodenoba, 

xolo fisis asfaltenebad gardaqmna iwvevs bitumis TvisebaTa 
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cvlilebas; matulobs siblante, Tbomedegoba da drekadoba, 

mcirdeba plastikuroba da bitumi xdeba myife.  

bitumis daZvelebis procesSi warmodgenili Tavisufali 

radikalebi urTierTqmedeben erTmaneTTan da qmnian 

maRalmolekulur naerTTa bades. aqedan gamomdinare, martensma 

(aSS) daadgina, rom Jangvis procesSi bitumSi asfaltenebis didi 

raodenoba iwvevs heterogenuli sistemis warmoqmnas da 

sinereziss. amave dros, brankim, bartma da sxva avtorebma 

daadgines, rom bitumSi asfaltenebis raodenobis 22%-mde zrda 

iwvevs misi stabilurobis zrdas. arsebobs mosazreba, rom 

Jangvaze gavlenas axdens zeTis, fisisa da asfaltenis 

urTierTTanafardoba. kerZod, aromatuli naxSirwyalbadTa 

raodenobis zrda xels uwyobs peptizacias. asfaltenis 

xsnadobas da sabolood, bitumis stabilurobis zrdas.   

gamokvlevebiT dadginda, rom sxvadasxva tipis bitumTa 

mdgradoba daZvelebis procesis mimarT sxvadasxvaa. I tipis 

bitumTa aqtivaciis energia maRalia.amitom, Jangvis procesebi 

mimdinareobs mxolod 1600C-ze, aRniSnuli energetikuli barieris 

gadalaxvis Semdeg, struqtur-warmoqmnisa da destruqciis 

reaqciebi mimdinareobs intensiurad. amitom, teqnologiuri 

damuSavebis procesSi mosalodnelia daZvelebis mkveTri 

daCqareba, TvisebaTa gauareseba da sabolood, fenilis daSla. 

daZveleba gansakuTrebiT swrafad mimdinareobs kregin-bitumSi.   

I tipisagan gansxvavebiT II tipis bitumi Zveldeba SedarebiT 

nela. maTi struqturis gadasvla koagulaciurSi mimdinareobs 

nela, magram dabal temperaturazec. temperaturis zrda process 

ver aCqarebs. amitom aseTi tipis bitumze Jangbadis xangrZlivi 

zemoqmedeba narevis momzadebisa da formirebis procesSi 

umniSvneloa da SeimCneva fenilis xangrZlivi eqspluataciis 

periodSi.  

temperaturisa da daZvelebis gavleniT gamowveuli bitumis 

reologiuri da struqturuli Tvisebebis SedarebiT SeimCneva, 

rom daZvelebisas fisis Txevadi molekuluri struqtura 
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gadadis asfaltenis koagulaciur struqturaSi. amasTan, yvela 

saxis bitumisaTvis aseTi struqturis ganviTareba da SemdgomSi 

rRveva erTnair xasiaTs atarebs. gansxvavdebian mxolod 

energetikuli faqtorebisa da Jangbadis moqmedebis xangrZli-

vobiT. arsebobs mosazreba, rom daZvelebaze gavlenas axdens 

asfaltenis, fisis da zeTis Tanafardoba: kerZod, aromatuli 

naxSirwyalbadebis Semcvelobis zrda aumjobesebs asfaltenebis 

peptizaciisa da gaxsnas, rac iwvevs bitumis daZvelebis mimarT 

medegobis zrdas. 

zemoTaRniSnulidan Cans, rom bitumis atmosferuli 

medegobis problema ZiriTadad SeiZleba gadaiWras Jangvis 

procesebis SezRudviT. nivTierebebs, romlebic iwvevs Jangvis 

procesebis Senelebas, inhibitorebs uwodeben. maRalpolimeruli 

masalebisaTvis SemuSavebulia sxvadasxva Sedgenilobis 

inhibitorebi, romlebic miekuTvneba pirvelad da meoreul 

aromatuli aminebis an aromatuli diaminebis klass.  

rogrc gamokvlevebiT dadasturda, danamatis optimaluri 

raodenoba da zemoqmedebis efeqturoba damokidebulia btumis 

bunebaze. amitom, bitumis qimiuri Sedgenlobis codnis gareSe 

SeuZlebelia inhibitoris raoenobisa da saxeobis SerCeva. 

ZiriTadad es mizezi uSlis xels inhibitorTa praqtikaSi 

gamoyenebas. 

bitumovan masalaTa daZvelebis procesebisa da 

stabilurobis zrdis meTodebis analizi gviCvenebs, rom bitumTa 

qimiuri Sedgenilobis araerTgvarovnebis gamo, ar aris SemuSa-

vebuli bitumis stabilurobis gaumjobesebis erTiani meTodika 

da calkeuli saxis bitumisaTvis saWiroa SeirCes individualuri 

danamati da gadamuSavebis Sesabamisi meTodi. dadginda agreTve, 

rom atmosferuli medegoba damokidebulia navTobis warmoqmnas, 

qimiur Sedgenilobas, gadamuSavebis teqnologiasa da btumis 

miRebis xerxze. daZvelebis mimarT medegobiT gamoirCeva narCeni 

bitumi, nakleb medegia daJanguli bitumi, xolo kreking-

narCenebisagan miRebuli bitumis medegoba umniSvneloa.   
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3.6 danamatebi da maTi gavlena bitumis Tvisebaze 
 

bitumis Tvisebebis gaumjobesebis, mineraluri masalis 

zedapirze mikvris da Sesabamisad, sagzao fenilis atmosferuli 

medegobis xangrZlivobis gazrdis mizniT, gamoiyeneba sxvadasxva 

saxis zedapirul aqtiuri nivTierebani (zan). mcire raodenobis 

zan mkveTrad cvlis inertuli masalis zedapiris bunebas da 

“bitummineraluri masalis” gamyof zedaprze urTierTmoqmedebis 

pirobebs. bitumsa da sxvadasxva mineraluri masalis zedapirs 

Soris SekavSirebis (adheiziis) xasiaTi icvleba zan-is Txeli 

adsorbirebuli fenis (afskis) warmoqmnis gamo. zan-is es unari 

saSualebas iZleva SemuSavdes asfaltbetonis da sxva 

bitummineraluri narevebis momzadebis axali teqnologiuri 

procesebi; amasTan erTad, zan-is saSualebiT SesaZlebelia 

bitumis struqtur-warmoqmnis procesebis regulireba da 

winaswar gansazRvruli Tvisebebis mqone masalis miReba. 

zan-is moqmedebis meqanizmi viTardeba sami mimarTulebiT _ 

bitumis dispersiul struqturaze, bitummineraluri narevis 

struqturwarmoqmnis procesze da xangrZlivi eqspluataciisas 

daZvelebis procesze.  

zan warmoadgens asimetrul-polaruli agebulebis qimiur 

nivTierebas, romelic Sedgeba organuli grZeljaWviani radi-

kalis da polaruli jgufisagan. polaruli jgufi hidro-

filuria da warmoadgens hidroqsils. karboqsils, aminojgufs, 

sulfojgufs da sxva.  

      bitumisa da mineraluri masalis urTerTqmedebis procesSi 

dasvelebadoba aris pirveli stadia, amitom, saWiroa am procesis 

xelovnurad marTva. rac ufro srulfasovani da xarisxovania 

zedapiris dasvelebadoba, miT ufro maRali iqneba adhezia. 

dasvelebadobis procesi Cqardeba da ioldeba zan-is gamoyenebiT. 

amasTan, warmoqmnil adsorbciul SreSi zan-is polaruli 

jgufebi mimarTulia mineraluri masalis zedapirisaken, xolo 

naxSirwyalbadis jgufi _ bitumisaken.  
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bitummineralur narevebSi gamoyenebuli zan miekuTvneba 

hidrofobizatorTa jgufs. qimiuri adsorbciis Sedegad 

warmoqmnili zedapirul-aqtiuri nivTierebis orientirebuli fena 

aumjobesebs bitumis mineralur masalasTan mikvris maCvenebels. 

graniti, sieniti, dioriti, gabro, bazalti, andeziti da 

sxva mJave mineraluri masalebis zedapirTa hidrofobizacii-

saTvis Cveulebrivad gamoiyeneba kaTionaqtiuri nivTierebani. 

magram, tutemiwaTa kaTionebiT winaswari gaaqtiurebis Semdeg, 

maTi hidrofobireba SesaZlebelia anionaqtiuri nivTierebebiTac.   

bitumiT mineraluri masalis dasvelebadobis da mikvris 

gaumjobesebaSi gamoixateba zan-is zemoqmedebis ZiriTadi 

meqanizmi. aqedan gamomdinare, rogorc CvenSi, aseve sazRvargareT 

SemuSavda anion da kaTionaqtiur nivTierebaTa klasebi.   

safrangeTSi farTo gavrceleba pova monoaminis tipis 

kaTionaqtiurma danamatebma. efeqturi gamodga diaminebi, 

poliaminebi, imidazolinebi, dopebi da sxva. 

inglissa da SveciaSi gamoiyeneba mono da diaminis tipis 

kaTionaqtiuri danamatebi. aSS da kanada iyenebs aminebisa da 

oTxCanacvlebuli amoniumis tipis kaTionur danamatebs. 

germaniaSi danamatad gamoiyeneba alkilaminebi, 

heterocikluri aminebi, amoniumis alifatur naerTTa marilebi, 

magaliTad:  N -oqtadecilamini; N--oleinis mJavis aminoeTili 

da sxva. 

    rogorc CvenSi, aseve sazRvargareT mamodificirebel 

danamatebad gamoiyeneba iseTi polimerebi, rogoricaa: 

polivinilacetati, polistiroli, divinilistirolis 

Termoelastoplasti, epoqsidis fisi, sinTezuri lateqsi da 

kauCuki.  

bitumis masis 1-6%-mde sinTezuri an naturaluri kauCuki 

cxel bitumSi SeaqvT fxvnilis saxiT. danamati zrdis Semkvrelis 

darbilebis temperaturas da welvadobas. mcirdeba misi siblante 

da umjobesdeba adhezia. danamatis kondensaciur-kristalizaci-

uri  struqtura iwvevs bitumis amorfuli masis armirebas. 
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amitom, bitumis struqturaze zemoqmedebis xasiaTis mixedviT 

aseTi saxis danamatebi, garda  plastificirebisa da gaTxeva-

debisa, mastruqturebel rolsac asrulebs. struqturis modify-

kaciisaTvis gamoiyeneba butilkauCuki, divinisti rolis Termo-

elastoplasti, karboqsidis lateqsi. efeqturia  regenirebuli 

rezinis nafxvenis (Zveli avtosaburavebis nafxveni) gamoyeneba. 

rezinis daqucmacebul nafxvens umateben 150-1800C-mde 

gacxelebul bitums 3-5%-is raodenobiT, guldasmiT ureven. aseT 

pirobebSi rezini ijirjveba da warmoqmnis rezin-bitumis 

dispersiul sistemas, romelic zrdis asfaltbetonis 

drekadobas, bzarmedegobas da amcirebs daZvelebas. 

miuxedavad danamatebis didi raodenobisa, saWiroa maTi 

asortimentis kvlav gafarToeba samrewvelo narCenebis, 

iaffasiani navTobproduqtTa Seswavlisa da danergvis gziT.  

infrawiTeli spektroskopiT qromatografiuli analizis 

safuZvelze dadginda, rom fizikur adsorbciasTanAerTad 

adgili aqvs qemadsorbciul procesebsac. bitumis aqtiuri 

funqcionaluri jgufebi urTierTqmedebs kalciumisa an magniumis 

karbonatTan karbonatuli tipis saponebis warmoqmniT, rac, Tavis 

mxriv, zrdis adhezias da saerTo medegobas. amgvarad, Semkvrelis 

qimiuri Sedgeniloba da aqtiuroba mniSvnelovnad gansazRvravs 

adhezias. aseT pirobebSi organuli polimerebi zrdis 

makromolekulebis rgolebis moqnilobas da polarobas. 

mikromolekulaTa jaWvebs Soris ganivi kavSirebis warmoqmna 

amcirebs adhezias, polaruli jgufebis mqone molekulaTa 

farTo ganStoeba ki piriqiT. amgvarad, polaruljgufebiani 

danamatebi zrdis maRalmolekulur naerTTa rgolebis 

Zvradobas da Sesabamisad, adhezias.  

bitumis aqtivacia. adheziis gaumjobesebis mizniT, 

mineraluri masalisa da bitumis aqtivizacia warmoebs uSualod 

narevis momzadebis win. bitumis aqtivizacia dafuZnebulia 

meqanoqimiis debulebaze _ meqanikuri energiis qimiur energiad 

gardaqmnis SesaZleblobaze. am principidan gamomdinare, 
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SesaZlebeli gaxda bitumis aqtivizacia ultrabgeris 

zemoqmedebiT. dadgenilia, rom 5 wuTis ganmavlobaSi 15-35 

kiloherci sixSiris da 50-60 vt/sm2 simZlavris ultrabgeris 

zemoqmedebiT izrdeba bitumis adhezia, rogorc mJave, aseve fuZe 

qanebTan. aseTive Sedegebi iqneba miRebuli bitumis 

eleqtroganmuxtviT damuSavebisas. eleqtroimpulsis meTodiT 

damuSavebisas icvleba bitumis penetracia da duqtiloba.  

meqanikuri Tvisebebis gazrdis mizniT, bitums umateben 

mastruqturebel boWkovan da fxvnilisebr danamatebs. boWkovani 

danamatebia mineraluri bambis, azbestis, polimeruli fisis 

boWko an safeiqro mrewvelobis narCenebi. boWkovani danamatebi 

Tanabrad ganawildeba bitumis masaSi da armaturis rols 

asrulebs. 5-10% aseTi danamati mkveTrad zrdis narevis 

simtkices, magram teqnikuri siZneleebis gamo praqtikaSi jer ver 

pova gavrceleba. 

kirqvebis, dolomitebis da sxva karbonatuli qanebis 

fxvnilebs farTo gamoyeneba aqvs. organuli SemkvreliT 

mineraluri fxvnilis damuSavebis Sedegad, marcvlebis 

zedapirze warmoiqmneba sxvadasxva sisqisa da mdgradobis 

SekavSirebuli btumis adsorbciuli-solvaturi garsebi.  

 adsorbciul-solvatur garsSi arsebuli SekavSirebuli 

bitumis koheziometrze (Sewebebul or firfitas Soris) 

gansazRvruli meqanikuri Tvisebebi naCvenebia nax. 17-ze. 

adsorbciul-solvaturi fena mJRavndeba maSin, rodesac 

mineraluri fxvnilis koncentracia 75%-ze metia, e.i. disper-

siuli fazis moculoba maqsimaluria. aRniSnul koncentraciamde 

garsis fenis Tvisebebs gansazRvravs Semkvreli. koncentraciis 0-

dan 70%-mde zrda iwvevs siblantis zrdas fxvnilis raodenobis 

matebis proporciulad da emorCileba ainStainis kanons: η= 

η0·(1+2.5φ), sadac η da η0- dispersiuli fazis sawyisi da saboloo 

siblantea; φ_ dispersirebuli nivTierebis (fxvnilis) xvedriTi 

wili.  
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Nnax.17 gaWimvisas simtkicis damokidebuleba garsis sisqeze 200 C 
temperaturisas, 2. 00 C temperaturisas, 3. 200 C temperaturisas 

bitumi  БНД  60/90 
                   bitumi  БНД 130/200 

 

mineraluri fxvnilis 70-75% koncentraciisas warmoiqmneba 

axali struqturuli sistema, romelSic kontaqtebi xorcieldeba 

adsorbciul-solvaturi garsebis meoxebiT. radgan garsis 

bitumis siblante maRalia, mkveTrad matulobs sistemis 

meqanikuri simtkice. es kanonzomiereba gaTvaliswinebulia 

asfaltbetonis narevebis daproqtebisas modificirebuli 

bitumebis gamoyenebiT.  

 

3.7 modificirebuli bitumis SerCeva sagzao konstruqciis 
muSaobis realuri piriobebis gaTvaliswinebiT 

 

sagzao mSeneblobaSi gamoyenebuli modificirebuli 

bitumi unda akmayofilebdes Semdeg moTxovnebs:  

1. modificirebulma bitumma sagzao fenilis saWiro simtkice 

unda uzrunvelyos sxvadasxva temperaturul intervalSi 

cvladi datvirTvebis moqmedebis pirobebSi;  

2. modificirebuli bitumi kargad unda asvelebdes da 

ekvrodes mineralur masalis zedapirs winaswargansa-

zRvruli Tvisebebis mqone asfaltbetonis misaRebad;  

3. modificirebuli bitumi unda iyos xangamZle, e.i. misi 

daZveleba (Tvisebebis cvlileba xangrZlivi eqspluataciis 

periods) iyos minimaluri.  
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aRniSnul moTxovnaTa Sesruleba iZleva maRalxarisxovan 

produqciis miRebis garantias, magram amisaTvis saWiroa winaswar 

vicodeT sawyisi masalebis  ZiriTadi maxasiaTeblebi. sagzao 

mSeneblobaSi gamoyenebul SemkvrelTa Tvisebebis zusti 

SefasebisaTvis saWiroa uaxlesi, Tanamedrove xelsawyoebisa da 

meTodebis gamoyeneba. SemkvrelTa zogierT maxasiaTebelTa 

gansazRvra warmoebs ara ganzomilebis miRebuli SI-sistemis 

erTeulebiT, aramed probiTi erTeulebiT; amitom miRebuli 

Sedegebi SeiZleba mxolod iribad davaxasiaToT bitumis esa Tu 

is Tviseba. am naklis aRmosafxvrelad unda SemuSavdes axali 

xelsawyoebi da meTodebi, kerZod:  

1. mikvris (adheziis) raodenobrivi gansazRvris meTodi da 

xelsawyo; 

2. temperaturis farTo diapazonis xanmokle datvirTvebiT 

gamowveuli modificirebuli bitumis meqanikuri (deformire-

badoba) Tvisebebis gansazRvris meTodi da xelsawyo; 

3. sagzao fenilSi modificirebuli bitumis muSaobis vadis 

gansazRvris daCqarebuli meTodi da xelswyo. 

teritoriis simciris miuxedavad, saqarTvelo 

subtropikuli, tropikuli da maRalmTiani regionebisaTvis 

damaxasiaTebeli klimatis qveyanaa. amdenad, calkeul konkretul 

SemTxvevaSi unda SeirCes regionis klimatis Sesabamisi 

sxvadasxva organuli Semkvreli. qarTl-kaxeTis dablob 

raionebSi gamoyenebuli Semkvreli unda iyos Tbomedegi, xolo 

kolxeTis dablobSi, garda aRniSnuli Tvisebebisa, Semkvreli 

unda iyos atmosferulmedegic. saqarTvelos dabalmTian 

raionebSi gamoyenebuli Semkvrelis simyifisa da darblebis 

temperatura unda iyos sakmao. simaRlis matebisa da Sesabamisad, 

klimatis gamkacrebis mixedviT unda Semcirdes Semkvrelis 

Tbomedegoba  da gaizardos plastikuroba. specaluri modifi-

cirebuli bitumi saWiroa didi intensivobis saavtomobilo 

magistralebisaTvis. cxadia, yvela Semkvreli unda Seesaba-

mebodes erT teqnikur normas, magram, ufro upriania klimaturi 
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zonis Sesabamisad cxeli da civi narevebisaTvis gamoyenebuli 

organuli Semkvreli bitumis reologur TvisebaTa diferenci-

rebuli normebs SemuSaveba, rac saqarTvelos teritoriis sagzao 

klimaturi daraionebis gareSe SeuZlebelia.  

 

 

3.8. rezinabitumi 
 

bzarwarmoSobis sawinaaRmdegod aucilebelia masala 

romelic efeqturad aiTvisebs fenilSi aRZrul Zabvebs. 

refleqtoruli bzarwarmoqmnisas Zabvebis koncentracia 

warmoiSveba qveda fenebSi arsebul bzarebSi. temperaturis 

cvalebadoba iwvevs agreTve Zabvebsa da Sesabamis temperaturul 

bzarebs. fenilis SekumSva warmoSobs bzarebs rodesac 

SemkumSavi Zabva aWarbebs Semkravis zRvars kumSvaze, amitom 

masala ar unda iSlebodes da Tavisuflad itandes maRal 

gamWimav Zabvebs.  

 

masalam rom winaaRmdegoba gauwios daRlilobisagan 

gamowveul daSlas romelic gamowveulia safuZvlis 

Serbilebisagan da Sesabamisi mniSvnelovani CaRunvebisagan. 

aucilebelia masalam SeZlos gaWimva da formebis aRdgena, 

agreTve SeZlos SeaCeros bzarwarmoqmna.  

cnobilia rom Semkravis Semcveloba Txel fenebSi gavlenas 

axdendes mis xanmedegobaze. nebismieri maRali siblantis mqone 

Semkravi Tu daemateba narevs didi raodenobiT aumjobesebs 

winaaRmdegobas bwarwarmoqmnisadmi. Tu Semkravi inarCunebs aseT 
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Tvisebebs temperaturisa da drois farTo diapazonebSi misi 

gamoyeneba mniSvnelovnad gazrdis fenilis samsaxuris vadas. 

polimerebis gamoyenebam unda gazardos sagzao fenilebis 

samsaxuris vada, magram es xSirad zrdis Semkravis Rirebulebas,  

ufro xelmisawvdomi variantia Zveli saburavebisa da 

rezinis sxva narCenebisagan miRebuli fvnilis damateba Semkravze 

(e.w. rezinabitumi). aseTi masalis gamoyeneba bitumis reologiuri 

Tvisebebis gasaumjobeseblad cnobilia da aRwerilia specialur 

literaturaSi. rezinabitumi iwarmoeba Zveli saburavebis 

rezinis granulebis damatebiT bitumTan. emateba minimum 15 % 

Cveulebriv ki 18-20 % rezini. aq mTavari faqtoria bitumisa da 

rezinis SeTavsebadoba. rezinis fxvnilis granulometria Serevis  

da temperaturis dro,  agreTve Serevisas Zvris done gavlenas 

axdenen masalis Tvisebebze. 

nax.18-ze naCvenebia gafantvis daaxlovebiT idealuri mrudi. 

magram Tu reaqciis dro sakmaod xangZlivia Sesarevad 

gamoiyeneba agreTve specmowyobiloba da reaqciis temperatura 

mkacrad kontroldeba. SegviZlia gamoviyenoT rezinis namcecebi 

zomiT 2 milimetramdec.  

,,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. 
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 romelime Tvisebebis an TvisebaTa kombinaciis 

SenarCunebiT xangZlivi periodis ganmavlobaSi 

(dagebis momentamde). 
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nax. 18. daqucmacebuli rezinis gafantvis tipiuri mrudi 

 

 

 

 

nax.19.: bitumisa da rezinis nawilakebis reaqciis stadiuroba 

 

rodesac rezinis nawilakebi ereva bitumSi nawilakebi 

ifarebian geliT, rac analogiur polimerbitumis sistemebSi 

gafuebis analogiuria. Sedegad viRebT damoukidebel 
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rezinabitumis 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. 

polimerebiT modificirebuli sistemebis Tvisebebi damokide-

bulia morfologiaze. rodesac masalebi SeTavsebadia morfolo-

gia optimizirebulia. es iZleva saukeTeso dispensiurobas. 

igi aseve gviCvenebs Sedarebas SeTavsebad da SeuTavsebad 

sistemebs Soris, rodesac viyenebT SefasebaTa sistemas. 

SeTavsebad sistemebs aqvT muSa temperaturis ufro farTo 

diapazoni da ufro maRali xarisxi. rezinis fxvnilis 

gamoyenebis ZiriTadi efeqti mdgomareobs siblantis gazrdasa da 

Termuli mgZnobelobis gaumjobesebaSi. ixileT nax.20. 

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. 
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nax.20 Termuli mgZnobelobis gaumjobeseba rezinis damatebiT. 

.   

 

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 zemoqmedeba rgolisa da burTulis meTodiT gansazRvruli 

darbilebis temperaturisa da frasis mixedviTgansazRvrul simyifis 

temperaturaze. 
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nax.20 gviCvenebs mrudeTa gadakveTis wertilis 

aramodificirebuli da modificirebuli bitumebis TvisebaTa 

identurobas, magram mxolod +-100C -ze. dabal temperaturaze 

rezinabitumis drekadobis moduli mcirea da amitom Semkravi 

gacilebiT elastiuria. maRal  temperaturaze rezinabitumis 

drekadobis moduli piriqiT ufro maRalia. rogorc vxedavT 

rezinabitumis gamoyeneba sakmaod efeqturia saqarTvelosaTvis 

damaxasiaTebeli eqstremalur pirobebSi. 

aseTi Semkvrelebi advilad ewinaaRmdegebian araxelsayreli 

amindebis pirobebs, aseve daberebis procesebsac, vinaidan rezina 

Seicavs antioqsidantebs. nax.22 gviCvenebs rom SeiZleba miviRoT 

Semkravis ufro sqeli afski narevSi blanti Semkravis gamoye-

nebiT, rac aZlierebs daberebisadmi mdgradobas ramdenadac 

bitumis SemkravebSi daJangvis procesi damokidebulia difuziaze. 

 

 

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 temperaturuli Zabvebis Semcireba 

moiTxovs simtkicis zRvris gazrdas gaxleCvaze da gagrZelebis 

zRvris gazrdas gawyvetaze rac naCvenebia nax.24-ze. 
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nax.23 rezinabitumis gamoyenebis gavlena zeda fenebis 

daZabulobaze. 

 

 

 

nax. 24. bitumis modificirebis gavlena wyvetaze, simtkicis 

zRvarze da Wimvaze gawyvetisas-bensonis testi 

 

mineraluri masalis zedapiris damuSavebis saxeoba 

damokidebulia Semkravis zemoTaRweril Tvisebebze. Zabvis-

mSTanTqav membranebSi zemoTaRniSnul moTxovnebze misi 

moqnilobas dabal temperaturebze da mdgradobas wyvetaze 

emateba moTxovna adgezia qvis masalasTan. nax.25 sadac 

moyvanilia magaliTi vialitis gamocdisa  sxvadasxva dabal 
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temperaturaze. naTelia rom rezinabitums aqvs gansakuTrebuli 

kohezia dabal temperaturaze da adgezia mocemul qvis masalaze 

(kaJovani graniti).  
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nax.25  RorRis mikvradoba rezinabitumis SemkvrelTan 

 

3.9. kompoziciuri Semkvrelebi birk a/b-is safuZvelze 
 

Catarebuli gamokvlevebis safuZvelze SemoTavazebuli 

teqnologia, eqsperimentaluri da sacdeli sawarmoo samuSaoebis 

Catarebis Semdeg sagzao sferos obieqtebze iZleva saSualebas 

mkveTrad ganvasxvavoT birk narevebis masalebi sxva Semkvre-

lebisagan farTo plastikurobis intervaliT.Mmisi intervalia 

850C da meti. cnobilia, rom Cveulebrivi sagzao bitumebis 

plastikurobis intervali rogorc wesi 60-650C-ia, romelic 

arasakmarisia safaris zeda fenebis mosawyobad saqarTvelos 

umetes regionebSi klimaturi pirobebis gamo. 

maRali maCveneblebis Semkvreli masalebis xarisxis 

kompleqsi, uzrunvelyofs a/b-is maRal bzargamZleobas da 

sicocxlisunarianobas. bitumebis maRali adgeziuri Tvisebebi 
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uzrunvelyofs a/b-is maRal wyalgaumtarobas da eqspluataciis 

dros safaris iseT dazianebas, rogoricaa gamofxvna. 

Tavisi struqturiT bitum-rezinis ekologiurad sufTa 

kompoziciuri masalebi (abreviatura bitrek), romlebic bitumebis 

wvrildisperculi rezinis nafxvenis qimiuri modificirebis 

teqnologiis mixedviT, principulad gansxvavdeba rogorc 

zogadad Cveulebrivi rezinabitumis narevebisgan, aseve 

Semkvrelebisgan, romlebic miRebulia polimerebis an kauCukebis 

bitumSi gaxsnis gziT.  

SemuSavebuli teqnologiis mixedviT modificirebis 

Catarebisas daJanguli bitumebis arastabilur molekulur-

koloidur sistemaSi SeyavT rezinis nawilakebi, romlebic 

axdenen გარკვეული fraqciis nawilis adsorbirebas da erTmaneTs 

ukavSirdebian moculobiT molekulur badeSi rezinis kauCukuri 

fragmentebis mier Seqmnili qimiuri bmebis, aseve bitumis 

maRalmolekuluri komponentebis arsebuli da damatebiT 

Seqmnili aqtiuri centrebiT. procesi dafuZnebulia bitumSi da 

rezinis nafxvenis nawilakebis zedapirze safexurebrivi 

radikaluri polimerizaciis procesebis warmarTvis pirobebis 

Seqmnaze qimiuri agentebis kompleqsis moqmedebis qveS, romlebic 

uzrunvelyofen `cocxali~ jaWvebis reJims.  

teqnologiuri procesis meore stadiaze masalis 

struqturaSi Seyvanili Warbi aqtiuri molekuluri jgufebi 

qmnian im damatebiTi asociaciuri Zalebis vels, romlebic 

moqmedeben temperaturis dawevisas da uzrunvelyofen momatebul 

adheziasa da mTeli heterogenuli sistemis stabilurobas.  

rezinis nafxvenis Seyvana, bitumSi misi minimaluri 

zedapiruli destruqcia da nawilobrivi polimerizacia 

SemoTavazebuli teqnologiis mixedviT aseve SesamCnevad cvlis 

masalis siblantis temperaturaze damokidebulebis msvlelobas 

plastiurobis intervalis zRvrebSi. Serbilebis temperatura 

izrdeba da simyifis temperatura mcirdeba, plastiuri 

mdgomareobis intervali ki farTovdeba.  
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nax. 26. sxvadasxva bitumebis kinematikuri siblantis 

damokidebuleba temperaturaze 

 

nax.26-ze warmodgenilia kinematikuri siblantis 

temperaturaze damokidebulebis Sedegebi rogorc Cveulebrivi 

sagzao bitumisTvis, romelic gudronis daJangviT miiReba da 

sawyisis saxiT gamoiyeneba, aseve am damokidebulebis 

cvlilebisas qimiurad modificirebul bitumSi. SedarebisTvis 

moyvanilia БНД60/90 markis daJanguli da narCeni bitumebis 

siblantis damokidebulebebi.  

Sedarebulia maxasiaTeblebis maCveneblebi ori tipis birk 

narevebis pirvelad sagzao bitumTan romelic akmayofilebda 

ГОСТ 2245-90 moTxovnebs. 

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 koeficienti wyalmedegobis didi 

wyalSesrutvis Sedegad 00С- 0.62 pirveladi bitumis, 

0.85 birk narevis; 

6. gaizarda simtkicis maCvenebeli 500С-ze 1,9meg.pas-dan  

2.16meg.pas-mde da maCvenebleli Zvrisadmi simtkicis- 

2.17m.pas-dan 2.51m.pas-mde. 

 

cxr.2-Si moyvanilia ori tipis Semkvreli bitrekebis da 

sawyisis saxiT gamoyenebuli Cveulebrivi sagzao bitumebis 

Tvisebebis maCvenebelTa SedarebiTi maxasiaTeblebi 22245-90-is 

mixedviT. standartuli gamocdebis Sedegebi gviCvenebs, rom 

Wimvadobis (deformaciulobis) maCvenebeli 0°C-ze mniSvnelovnad 

izrdeba sawyis bitumTan dakavSirebiT. aseTi qceva Seesabameba 

reologiur Tvisebebs da Zalzed mniSvnelovania sagzao 

safarebis bzarmedegobis amaRlebisaTvis.  

 

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 

nemsisSeRwevissiRrme, 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 
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Tvisebebis maCveneblebi 

Semkvrelebis realuri nimuSebis 

maCvenebeblTa mniSvnelobebi 

БНД90/130 

(sawyisi)  

bitrek

60/90 

БНД60/90 

(sawyisi)  

bitrek

40/60 

1 2 3 4 5 

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 

 

 sagzao fenilebSi bitumebis moqmedebis TaviseburebaTa 

gamosavlenad romelTac damatebuli aqvT SemuSavebuli 

modificirebuli danamatebi kvlevam gviCvena rom fenilebSi 

deformacia SedarebiT mcirea da warmoiSveba mxolod cikluri 

zemoqmedebis SemTxvevaSi. warmodgenil naSromSi bitumebis sata-

ndartuli gamokvlevis meTodebs damatebuli aqvT daungreveli 

struqturis gamocda daRlilobis xangZlivobasa da siblanteze.  

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. (damokidebuleba 

grafikulad warmodgenilia naxevradlogariTmul koordinatebSi. 

am monacemebidan Cans rom kauCuk-poliolefinis danamatis Seyvana 

mniSvnelovnad zrdis Semkravis xangZlivobas daRilobaze, miT 

ufro rac maRalia gamocdis temperatura. aRsaniSnavia rom 

cdebi tardeboda deformirebis mocemuli amplitudiT. 

datvirTvis aseTi reJimi axasiaTebT asfaltbetonis fenilebs 

gazafxulze miwis vakisis simtkicis Sesustebis periodSi, 

rodesac warmoiSveba maqsimaluri deformaciebi, amitomac 

gansakuTrebuld saintereso iyo daRlilobis xangZlovobis 
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maCveneblebi 00C temperaturaze, rac axasiaTebs zamTar-zafxulis 

periods saqarTveloSi romelic grZeldeba sakmaod xangZlivad. 

es mniSvnelovani daRlilobis xangZlivobis maCveneblebi 

SeiZleba davadginoT eqstrapolimerebiTac, vinaidan eqsperimenti 

Cveni klimatis Taviseburebebis gaTvaliswinebiT mimdinareobda 

sakmaod xangZlivad. miRebuli monacemebi gviCvenebs rom 6% 

danamati 00C temperaturaze, 3 TanrigiT zrdis ciklebis 

raodenobas Semkravis darRvevamde. Semkravis kvleva warmoebda 

,,sendvriCis” tipis mowyobilobiT romelic gamoiyeneba 

polimeruli masalebis gamosacdelad. saeqpluatacio temperatu-

rebis farTo diapazonSi Catarebulma gamocdebma gviCvena rom 

bitumTa Semkravis siblante damokidebulia ukutemperaturis 

sidideze xazovani saxiT Tu maT warmovadgenT naxevar-

logariTmul koordinatebSi. 

 

 

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 

 (19) gamoixateba swori xaziT da Seswavlili bitumis 

SemkravebisaTvis 

      (20) 
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sadac А-mudmivi ricxvia; R-bolcmanis mudmiva, T-absoluturi 

temperatura;U U-aqtivaciis energiaa. 

БНД60/90 - isa da Cvens mier modificirebuli bitumis 

siblanteTa maCveneblebi saSualebas gvaZleven warmovidginoT 

damokidebuleba  (nax.28a) da amiT ganvsazRvroT 

aqtivaciis energia. 

bitum БНД60/90 -saTvis darbilebis temperaturis qvemoT 

Seadgina 47,14k.kal./mol. modificirebuli bitumisaTvis ki 

39,28k.kal./mol. es gviCvenebs rom modificirebuli bitumi ufro 

naklebad mgrZnobiarea temperaturis mimarT vidre bitumi 

danamatis gareSe. gamoangariSebulia rom wrfeebi ikveTebian - 

120С temperaturaze da mis qvemoT gadakveTis wertilis marjvniv 

bitumis siblante romelic modificirebulia naklebia 

Cveulebrivi bitumis siblanteze. es movlena aris swored      

erTerTi mizezi SemuSavebuli polimerbitumis Semkravis naklebi 

sixistiT dabal temperaturaze. zemoT aRniSnuli saSualebas 

gvaZlevs farTod gamoviyenoT aseTi asfaltobetonebi maRal-

mTian regionebSi sagzao mSeneblobaSi, nacvlad dRes miRebuli 

cementobetonisa, romelTac gaaCniaT uamravi teqnologiuri da 

saeqspluatacio xarvezebi da uari vTqvaT adrindel praqtikaze, 

rodesac maRalmTian regionebSi gamoiyeneboda mxolod 

gaJRenTvis an adgilze arevis wesiT damzadebuli fenilebi 

romlebic miekuTvnebian Savi fenilebis ufro dabal saxeobas 

vidre asfaltbetonebi. asfaltbetonis SemadgenlobaSi Semkravi 

imyofeba Txeli afskis saxiT rac gamowveulia mineraluri 

fxvnilis didi xvedriTi zedapiriT. amitom saintereso gaxda 

gamokvleva asfaltis Semkravis siblantisa sxvadasxva 

temperaturaze. eqsperimentma gvaCvena rom asfaltis Semkravis 

siblantis logariTmi damokidebulia uku absoluturi 

temperaturis sidideze xazovani saxiT (nax 28b). 
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nax.28. asfaltis Semkravis siblantis logariTmi 

a-Semkvreli bitumi;                  b-asfaltis SemkravisaTvis 

 

aqtivaciis energiis gamocvlili sidideebi asfaltis 

SemkravisaTvis damatebis gareSe bitumiT Seadgina 39,00 k.k/moli.  

6% kpm danamatiT 29,68 k.kal./mol. aqedan Cans rom mineraluri 

fxvnilis Seyvana amcirebs aqtivaciis energiis damatebis Seyvanas 

analogiurad da amiT amcirebs mis temperaturul mgrZnobelobas 

da siblantes dabali temperaturebis zonaSi. aseTi gavlena 

gamowveulia bitumis saSualo molekuluri masis gazrdiT 

mineraluri fxvnilis damatebis gamo. mineraluri fxvnili 

STanTqavs yvelaze ufro dabalmolekulur nivTierebas zeTebs. 

amave dros xdeba Semkravis struqturireba mineraluri 

nawilakebis zedapirTan. mineraluri fxvnilis damatebiT 

siblante dabali temperaturis diapazonSi Semcirda. simyifis 

miRebuli temperaturebi Semdegia: asfaltis SemkvrelisaTvis 

modificirebuli bitumis danamatis gareSe  aris - (–11)0С, xolo 

6% kpm-is danamatiT - (–15)0С. es gamowveulia bitumis Semkvrelis 

deformirebadobis SemcirebiT, vinaidan igi gadavida afskis 

mdgomareobaSi. imavdroulad ki simyifis temperaturis 

gansazRvra warmoebda deformaciis mocemuli amplitudis 

reJimSi. kpm–is zemoqmedebis gavlenis Sesafaseblad   

asfaltobetonis narevis Tvisebebze  momzadda 

wvrilmarcvlovani narevi 3 tipis a, b da c – sakvlevi danamatis 

optimaluri SemadgenlobiT  (6 % bitumis narevSi damatebuli 
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masidan) da bitumis SemkvreliT. struqturuli tipebis ufro 

sruli daxasiaTebisas cdebis win gaangariSebuli iqna: jamuri 

xvedriT zedapiri asfaltbetonis mineraluri nawilisa, misi 

bitumtevadoba da asfaltbetonis narevSi bitumis afskis 

saSualo sisqe. kpm–is danamati Segvyavda 140-1500С gacxelebul 

bitumTan 1700С gacxelebul mineralur masalebSi romelic 

ireoda 30 wamis ganmavlobaSi, Semdgomi areva grZeldeboda 1 

wuTi yvela komponentis Tanabrad gasaerTianeblad. gamokvleuli 

iqna asfaltbetonis standartuli Tvisebebi kpm–is danamatiT da 

mis gareSe. cdebis Sedegebis analizma  (nax.29) gviCvena rom kpm–

is Seyvana asfaltbetonSi dadebiTad moqmedebs mis fiziko-

meqanikur maCveneblebze: mniSvnelovnad mcirdeba wyalJRenTva da 

narCeni forianoba, izrdeba wyalmdegobis koeficienti rac 

axasiaTebs asfaltbetonis koroziul mdgradobas. es aixsneba 

modificirebuli Semkvrelis maRali adgeziiT, vinaidan Seiqmna 

mtkice afski da wyals gauZnelda misi qvis masalisgan 

gancalkeveba. danamatis gavlena igrZnoba Semkvrelis siblante-

sTan da koheziu simtkicesTan dakavSirebul yvela maCvenebelze. 

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

mcirdeba simtkice kumSvaze 00С-ze. 

gamokvlevis Semdgom nawilSi mocemulia eqsperimentul 

statikuri modelireba modificirebuli asfaltbetonis Tvise-

bebisa. am mizniT sadisertacio naSromSi daigegma sruli 3 

faqtoriani eqsperimenti (boqsis  gegmiT), Sedegad miRebulia 

maTematikuri modelebi romlebic adekvaturad aRweren funqciis 

damokidebulebas varirebad faqtorebze: RorRis raodenoba, kpm–

is da bitumis raodenoba. dadgenilia gamosakvlevi faqtorebis 

racionaluri gamoyenebis sferoebi. miRebulia Teoriuli modeli 

modificirebuli narevebis Tvisebebis Sefasebisa da prognozi-

rebisaTvis, rodesac narevebi damzadebulia zemoTaRniSnuli 

komponentebisagan. 

iTvleba rom bzarmedegobis SefasebisaTvis ukeTesia prizmu-

li nimuSebis gamocda Runvaze, amasTan dakavSirebiT SeviswavleT 
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kpm–is damatebis gavlena simtkicis zRvarze dinamiuri Runvisas 

saeqspluatacio  temperaturebis  farTo diapazonSi. Sedegebis 

analizma gviCvena (nax. 30), rom Semkravis raodenibis gazrda da 

RorRis raodenobis Semcireba xels uwyoben Runvaze simtkicis 

zrdas. Tavis mxriv zrvruli deformacia izrdeba narevSi bitu-

misa da RorRis raodenobis gazrdiT. igive pirobebSi kpm–is  

danamatis Seyvana iwvevs yvela tipis asfaltbetonis narevebi-

saTvis myife mdgomareobis temperaturis gadawevas 7-130Сufro 

dabali temperaturis zonebSi. imavdroulad mniSvnelovnad 

izrdeba Runvaze simtkicis zrvari rac Tavis mxriv mniSvnelovan 

rols TamaSobs konstruqciebis gaangariSebisas monoliTuri 

fenebis winaaRmdegobaze, daRlilobis daSlaze Runvisas 

gamowveuli daWimulobisagan. 

 

nax.29 kpm–is  danamatis gavlena asfaltbetonebis Tvisebebze: 

a–wyalJRenTva; b-simtkice kumSvaze 00С-ze; c-simtkice 

kumSvaze 200С-ze;      d–simtkice kumSvaze 500С-ze; e-Sida 
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tangesis xaxunis kuTxe; f-SeWiduloba asfaltbetonis 

gacurebis dros.  

 

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.31.  

rom dagvexasiaTebina winaaRmdegoba narCeni deformaciebis 

dagrovebis mimarT daWimvisas vcdidiT asfaltbetonis narevebis 

prizmul nimuSebs cocvaze Runvisas. Catarebuli eqsperimentuli 

gamokvlevebis SedegebiT aigo cocvadobis mrudebi, romlebiTac 

gamoangariSebuli iqna asfaltbetonis siblante Wimvaze Runvisas. 

nax.32. 
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     nax.30. temperaturis da bitumis raodenobis zemoqmedeba 
simtkiceze dinamiuri Runvis dros (mpa) A, B da C tipis 
asfaltbetonebisTvis; a - danamatis gareSe, b - kpm-is  6% mTliani 
bitumis masisa. 
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nax.31. bitumis optimaluri raodenobis SerCeva b tipis asfaltbetonis 

grafo–analizuri meTodiT. 

 

rogorc gviCvenebs eqsperimentis Sedegebi miRebul 100С kpm–

is   danamatis Seyvana asfaltbetonSi mniSvnelovnad zrdis mis 

siblantes daWimvisas. es aixsneba modificirebuli Semkravis 

relaqsaciis drois gazrdiT gaerTianebul asfalto-polimeruli 

srtuqturis arsebobis gamo. 

 

 

nax.32. kpm–is  danamatis danarevis tipis gavlena asfaltobetonis 

siblanteze daWimvisas. 

asfaltbetonis Zvrisadmi medegobis Sefasebis Tanamedrove 

meTodebi saSualeas iZlevian ganvsazRvroT Sinagani xaxuni da 
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CaWideba deformirebis bolo anu daSlis etapze. plastikuri 

denadoba iwyeba kritikulze gacilebiT mcire Zabvebisas, 

amitomac arsebuli meTodebi ar gviqmnian warmodgenas 

asfaltbetonis muSaobaze saeqspluatacio datvirTvebis 

diapazonSi, miRedbuli Sedegebi ki ar gvaZleven saSualebas 

zustad SevafasoT sakvlevi asfaltbetonis winaaRmdegoba 

Zvrisadmi. am problemis gadasaWrelad arsebuli meTodebis 

Zvraze asfaltbetonebis gamocdis arsebuli meTodebis safuZve-

lze SemuSavebulia asfaltbetonis siblantis gansazRvris 

meTodi. mudmivi mZvreli Zabvis 0,307 mpa da SezRuduli ganivi 

gaganierebebis pirobebSi 600С temperaturaze. siblante ganisa-

zRvreboda deformaciis siCqariT cocvadobis mrudiT sworxa-

zovan monakveTebze. nikolskis monacemebiT modebuli Zabvis 

sidide  Seesabameba jamur mZvrel Zabvas vertikaluri da 

horizontaluri datviTvebisas satransporto moZraobis monakve-

TebisaTvis. cdebisaTvis gamoviyeneT mowyobiloba Stampis 

Cawnexvis siRrmis ganmsazRvreli xelsawyo. Stampis diametriT 

25,2 mm (farTobiT52 sm). nax 33.  
 

 

 

nax.33. asfaltbetonis siblantis gamnsazRvreli xelsawyo Zvrisas 

SezRuduli ganivi gaganierebis pirobebSi: 

1–forma; 2–sayrdeni rgoli; 3–gamosacdeli nimuSi; 4–

damtvirTavi Stampi; 5–moculoba nimuSis SekavebisTvis; 6–
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xelsawyos magida; 7–burTula; 8–saxeluri; 9–Skivi; 10–

indikatori; 11–sayrdeeni magida; 12–gira. 

 

asfaltobetonis siblante ganisazRvreboda formuliT: 

              (21) 

    sadac    P P aris datvirTva niutonebSi, S-dawolis 

zedapiris farTobi m2-Si, mravalricxovanma eqsperimentma gviCvena 

rom igi SegviZlia miviRoT  ABCD   gadaWrili konusis gverdiTi 

zedapiris farTobis tolad,  - Zvris deformaciis fardobiTi 

siCqare. igi pirobiTad miRebulia rogorc ori paraleluri 

firfitis urTierTgadaadgilebis siswrafed S-farTobis 

zedapirze, romelTa Soris imyofeba gamosacdeli masala, 

masalis sisqe tolia M MK K monakveTis sigrZisa romelic gadis 

BC da BL L monakveTebis SuaSi da tolia CL/2:  , sadac   

aris Zvris deformaciis siCqaris proeqcia B BC monakveTze, m/wm . 

 

 

 

nax.34 asfaltbetonebis nimuSebis datvirTvis  sqema, maTi siblante 

gamocdisas: 1–forma; 2–myari rgoli; 3–gamosacdeli nimuSi; 4–

damtvirTveli Stampi; A AD DdaB BC – gacocebis zedapiris 

warmomqmneli. 



102 
 

 

nax. 35-ze naCvenebia monacemebi, romelTa mixedviTac ganivi 

gaganierebisas SezRudvis pirobebSi (rac axasiaTebs 

asfaltbetonebis fenilebSi) siblantes ZiriTadad gansazRvravs 

RorRis ConCxis arseboba. amavdroulad unda avRniSnoT kpm–is 

danamatiT modificirebuli asfaltbetonis upiratesoba. 

modificirebis maqsimaluri efeqti miiReba   a tipis asfaltebSi, 

romelSic RorRis ConCxis winaaRmdegobas Zvraze emateba 

marcvlebs Soris Semkravis afskis maRali siblante. 

asfaltobetonis ngreva mravalricxovani datvirTvebisagan 

daRlilobis procesiT anu mikrodefeqtebis warmoqmnisa da 

dagrovebiT, simtkicis TandaTanobiTi dacemiT droTa ganmavlo-

baSi. amitom Zalzed aqtualuria kompleqsurad modificirebuli 

asfaltbetonis daRlilobisadmi xanmedegobis gamokvleva. 

eqsperimentuli gamokvlevis Sedegebi miRebuli vibro 

zemoqmedebiT gamowveuli daRlilobisgan (danadgari) gvaCvenebs 

rom SemuSavebuli modifikatoris damateba zrdis daRlilo-

bisadmi xanmedegobas 1,5-ze ufro metad. 

amgvarad kpm-is danamatis SeyvaniT gveZleva saSualeba 

miviRoT sxvadasxva tipis asfaltbetonebi. 

 

 
 

Nnax.35 kpm-is danamatis zemoqmedeba asfaltbetonis siblanteze 
gacurebisas. 

 
kpm-is danamatis zemoqmedebis Sefasebam TermomJavur 

daZvelebaze gamoavlina modifikatoris dadebiTi Tviseba 
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TermomJavuri zemoqmedabis dros asfaltbetonis simtkicis 

kinetikur cvlilebaze, rac mniSvnelovania, rameTu 

modificirebul asfaltbetonebTan muSaoba dakavSirebulia 

maRal temperaturasTan. (nax.36). danamatis aseTi zemoqmedeba 

ganpirobebulia mis SemadgenlobaSi arsebuli plasifikatorisa 

da polieTilenis gamo, romlebic floben reaqciul Tvisebebs. 

 

 
 

 
nax.36 asfaltbetonis simtkicis zRvaris damokidebuleba kumSvisas 
200C temperaturaze asfaltbetonis БНД60/90 bitumiTa da kpm 
danamatiT. 

 
xangrZlivi gamokvlevebi adgeziuri Tvisebebis birk 

SemkvrelisaTvis gviCvenebs mis udides zrdas SedarebiT 

pirvelad bitumebTan, aseve zedapirul aqtiur nivTierebebiT 

gazavebul bitumebTan. Catarebulia Zalian mkacri gamokvlebebi 

birk narevebis daZvelebis xarisxze, rogorc gadamxuravi masala 

eqspluataciis periodSi aqtiuri Jangbadis (haeris) da maRal 

temperaturaze mzis ultraiisferi sxivebis zemoqmedebiT, ramac 

gvaCvena realuri garantirebuli momsaxurebis vada, romelic 

ganisazRvra aranaklebi 13-15 wliT. gzis samosSi Semkvreli aris 

ufro karg pirobebSi. CavatareT gamocda bitumebis birk 

narevebis, im mizniT Tu ramdenad umjobesdeba sagzao 

parametrebi, gzis momsaxurebis vada, rezinis gamoyenebiT 
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bitumSi. birk narevi momzadda БНД60/90 Zalian dabali xarisxis 

bitumiT (gazomvebma gviCvenes, rom gaWimvaze maCvenebeli da 

qviSasTan CaWidulobis koeficienti ar Seesabameboda 

standartebs). modifikatoris saxiT gamoyenebuli iqna 

wvrildispersiuli rezinis namcecebi avtomobilebis sabura-

vebidan, modifikatoris masis raodenoba bitumSi 8-10%-ia. 

SesadarebelPpirvelad bitumad aviReT arsebuli saukeTeso 

bitumi, romelic yvela parametrebiT akmayofilebs ГОСТ22245-90-

is  moTxovnilebebs penetraciiT 25%, 0.1mm-49, iseTive rogorc  

birk narevs aqvs. Aam bitums Tavisi didi xarisxis da fasis gamo 

gamoiyeneben mxolod qalaqSi sxmuli a/b-is warmoebisTvis.Aam 

SemkvrelebiT damzadebuli da gamocdili iqna ramodenime nimuSi 

a/b-is narevis sxvadasxva markebis, romlebis fizikურ-meqanikuri 

maCveneblebi edreboda ГОСТ 12801-98, eqspluataciuri 

maxasiaTeblebi ki ТУ 5718-001-03218295-2000. 

dadginda, rom a/b-is narevebis maCveneblebi ufro maRalia 

birk narevSi SedarebiT pirvelad bitumTan. aRsaniSnavia, rom 

pirvelad bitumSi aromatizirebuli nivTierebebis raodenoba 

Semcirebulia, rac kidev erTxel amtkicebs daJanguli bitumebis 

SezRudul Tvisebebs.       

imis garda, rom bitumis Tvisebebs rezina-kauCukebisa da 

polimerebTan SedarebiT asworebs birk narevi, ufro metad 

medegia Jangbadis (haeris) mJavur zemoqmedebaze. is gansxvavdeba 

maRali medegobiT wylis da marilebis duRabebis mimarT. Mmisi 

bitumTan SeerTebiT xeli ewyoba Semkvrelis da bitumis mastikis 

did xangrZlivobas (sicocxlisunarianobas), daberebisadmi 

medegobas garemos zemoqmedebis periodSi, ultraiisferi 

gamosxivebisadmi medegobas da aseve  mniSvnelovnad medegia 

wylis mimarT. rezinSi arsebuli nivTierebebi _ antidaberebis, 

antioqsidantebis uzrunvelyofen simtkicis zrdas Semkvrelis 

mJavuri degradaciis mimarT eqspluataciis periodSi, aneleben 

safaris siberis procesebs maRali temperaturebis dros 

eqspluataciisas, aseve gaxurebis pirobebSi maRal teqnologiur 
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tempereturebze. wvrildispersiuli namcecebis Seyvanisas misi 

qimiuri Serwyma bitumis komponentebTan da misi didi adgeziuri 

Tvisebebi amaRlebs Semkvrelebis wyalgamZleobas. naleqebis 

zemoqmedebis dros. eqspluataciisas realur konstruqciebSi 

aRsaniSnavia efeqti dazianebuli monakveTebis “TviTgankurnebis” 

birk nareviT, agreTve SeCerebulia gamofxvna rezinis fxvnilis 

asfaltidan da gazrdilia narevis webovani Tvisebebi, gamZlea 

Tanamedrov yinulsawinaaRmdego regentebisadmi. 

Aase da amgvarad birk narevebi warmoebuli daJanguli 

bitumebisagan warmatebulia. am teqnologiiT qimiuri modifikacia 

araerTgvarovania Tavis fizikuri da qimiuri nakrebiT, agreTve 

struqturiT da aris geterogenuri kompoziciuri masalebi, kargi 

TvisebebiT. 

 

a/b-is safaris zeda fenis maxasiaTeblebis Sedareba 

cxrili 3 

maCvenebeli 
a/b БНД 60/90 

(5%) 

a/b БНД 60/90 

(5.3%) 

moTxovnebi 

ГОСТ 9128-97 

simtkice kumSvaze mpa 

500C 

200C 

00C 

 

1.3 

4.5 

13.7 

 

2.2 

5.7 

10.0 

 

>1.3 

>2.5 

9.0-11.0 

simtkice Zvraze, mpa 3.6 2.7 _ 

simkvrivis moduli 

kumSvaze mpa 

500C 

00C 

 

 

120 

2000 

 

 

200 

640 

 

 

_ 

_ 

wyalgamZleoba  0.8 1.0 0.85-0.95 

wyalmedegoba  0.65 0.98 0.75-0.95 

 

esaa cdebiT Catarebuli monacemebi. a/b-i�tipis, 

wvrilmarcvlovani mkvrivi, saSualo simkvriviT 2.43-2.41 g/sm3. 

Semadgenloba: granitis RorRi 5-15mm_46%, qviSa_44%, mineraluri 
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fxvnili_10%, modifikatori_rezinis nawilakebi rbili 

rezinebisagan НК(2%) da avtomanqanis saburavebis namcecebis 

zomiT 0.8mm (8% Semkvrelis masis SemadgenlobaSi). 

moyvanili monacemebi gviCveneben, rom birk narevis 

gamoyenebis dros sagrZnoblad izrdeba simtkicis zRvari da 

Zvris winaaRmdegoba maRal temperaturebze, rac Tavis rigSi 

zrdis mdgradobas a/b-is safarSi. es Tviseba Zalian saWiroa 

cxeli klimatis regionebisaTvis, meores mxriv bzarmedegoba 

amave a/b-is Seesabameba I klasis finur normativebs (PANK4302)   

e. i. igi SeiZleba gamoviyenoT civ klimatur zonebSic kritikuli 

temperaturebis dros -350C. didi adgeziuri Tvisebebis gamo a/b 

gamoirCeva didi medegobiT wylisa  da atmosferuli zemoqme-

debis mimarT. aseTi a/b-is zeda safars qimiurad damuSavebuli 

rezinis xarjze, aqvs gazrdili CaWidulobis koeficienti 

avtomobilis Tvlebisadmi da dabali xmauri. aseTi a/b gamoirCeva 

kargi TvisebebiT datkepnisas da advilia dagebisas SedarebiT im 

a/b-sgan, romelSic gamoyenebulia modificirebuli polimeruli 

bitumis Semkvrelebi. 

damuSavebuli teqnologia gamoyenebuli iyo saavtomobilo 

gzis sacdeli monakveTis mSeneblobis dros. modificirebas 

eqvemdebareboda bitumi, romelic miRebuli iyo gudronis 

daJangbadebis gziT lokalur xelsawyoze. miRebuli bitumi 

dabali xarisxisa da bevri sxva teqnologiuri gadaxrebis gamo 

ar akmayofilebda ГОСТ 22245-90 moTxovnebs. 

birk narevis teqnologiis warmoebis procesi ZiriTadad 

organizaciul-teqnikuri, sxvadasxva mizezebis gamo mimdina-

reobda uamravi aradasaSvebi xarvezebiT. amisda miuxedavad 

teqnikuri reglamentis mixedviT miRebuli a/b-is narevi mkveTrad 

gaumjobesda da daakmayofila moTxovnebi ГОСТ 9128-97, ramdenime 

TvisebiT, magaliTad bevrad gaumjobesda wyalgaumtaroba. 
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სურათზე gamosaxulia birk nareviT dagebuli saavtomobilo 

gzis sagzao safaris mdgomareoba 2 wlis eqspluataciis Semdeg. 

2010 wlis monacemebiT Catarebulma gamokvlevebma TvalnaTliv 

aCvena, rom sakontrolo monakveTis safaris zedapiruli 

damuSavebis miuxedavad, SesamCnevia arsebiTi gansxvaveba sacdel 

monakveTTan SedarebiT. sacdel monakveTSi a/b-is safaris 

mdgomareoba aris kargi, dazianebebi ar SeimCneva, rasac ver 

vityviT sakontrolo monakveTze arsebul dazianebebze - 

SeimCneva badisebri bzarebi, patar-patara ormulebi, zedapiris 

gafxviereba, amofxvna, amocvena, SesamCnevia saburavebis 

datvirTvebisagan warmoSobili grZivi Rrmulebi, dazianebuli 

monakveTebis mTliani farTobi Seadgens mTlianad dagebuli 

sakontrolo monakveTis 15-20%-s. 

Zalian karg Sedegs gvaZlevs birk narevis gamoyeneba sxmul 

a/b–Si. Tavisi struqturis gamo Semkvreli gamZlea maRali 

teqnologiuri temperaturebis mimarT (2300С-mde). am teqnologiiT 

damuSavebuli sxmuli asfaltbetonebi Seesabamebian yvelaze 

mkacr normatiul moTxovnebs, miT umetes, rom is mzaddeba 

umetesad arakondicirebul Cveulebriv sagzao bitumebis 

safuZvelze tipiT БНД60/90 da БНД90/130. SesamCnevia kargi 
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SeWiduloba da Semkravi Tvisebebi Zvel safarTan. umetes 

SemTxvevebSi safars ar sWirdeba wina saremonto samuSaoebis 

Sesruleba. es gansxvavebebi Zalian amcirebs gzis remontis 

xarjebs. Cven Tavidan vicilebT safaris gasworebas, defeqtebis 

frezirebas Zvel safarze da sxva samuSaoebs. 

birk narevis teqnologiiT damzadebuli a/b gamoiyeneba I_III 

kategoriis gzebze zeda fenis mosawyobad yvela klimatur 

sartyelSi. am modifikaciiT damzadebuli a/b Sedgeba RorRis 

mkvrivi mTis jiSebisagan, bunebrivi mTis jiSis masalebis dafqva 

daxarisxebis dros miRebuli qviSisagan. garecxil da sufTa 

qviSaSi mtvrovani minarevebi ar unda aRematebodes 3%-s. RorRis 

mtvrovani narevis raodenoba ar unda aRematebodes 2%-s. 

mineraluri fxvnili unda akmayofilebdes 5,15 ГОСТ 9128-97-is 

moTxovnilebebs. mineraluri fxvnili (fileri) warmoadgens 

polidispersiul masalas. mis wilad modis a/b-is SemadgenlobaSi 

Semavali masalebis jamuri xvedriTi zedapiris farTobis 90-95% 

da mniSvnelovan adgils ikavebs a/b-is struqturis Camoyali-

bebaSi. mineraluri fxvnilis ZiriTadi daniSnulebaa mocu-

lobiTi bitumebis afskur mdgomareobaSi gadayvana, aseT 

mdgomareobaSi matulobs bitumis siblante da simtkice, erT 

monoliTad kravs mineralur ConCxs. kargi Sedegebi aqvs 

kirqvebisagan da zogierTi widisagan miRebul mineralur 

fxvnils maRali temperaturebis mqone regionebSi. zafxulis 

cxel periodSi aseT regionebSi fenilis temperatura 70-750С 

aRwevs, safaris zedapiri am temperaturas inarCunebs 2sT-is 

ganvalobaSi. a/b-is simtkice aRniSnul temperaturaze 30-40%-iT 

naklebia vidre fenilis 500С temperaturis dros. mineraluri 

fxvnilis, qviSis da RorRis dozirebas didi yuradRebiT unda 

mivudgeT. unda ganisazRvros masalebis xarisxi da maTi 

teqnologiur pirobebTan Sesabamisoba. mineraluri ConCxis 

granulometriuli Semadgenlobis SerCeva sicarieleTa minimumis 

principiT, bitumis optimaluri raodenobis gansazRvriT. swored 

SerCeuli narevis sicarieleebi unda iyos minimumi.. winamdebare 
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fraqciis marcvlebis zoma momdevnos unda aRematebodes 2-jer, 

xolo masa Seadgendes 0.7-0.9. mineraluri fxvnilis raodenoba 

narevSi umniSvneloa, roca optimaluri mineraluri fraqciebis 

momdevno masa Seadgens winamdebare fraqciis masis 0.7. maRali 

saeqspluatacio Tvisebebi aqvs WarbRorRian mcire mineraluri 

fxvnilis mqone narevs. 

 

3.10 wvrildispersiuli rezinis namcecebiT qimiurad 

modificirebuli daJanguli bitumis teqnologiis 

upiratesoba 

 
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 rezina-bitumis 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, gvaZlevs saSualebas eleqtroenergiis 

ekonomiis modificirebis damamTavrebel etapze. imitom, rom 

procesi grZeldeba da mTavrdeba Semkvrelis SenaxviT. 

modifikacia mimdinareobs standartul gamacxelebel bitumis 

Sesanax avzSi. rezinis nawilakebis arevisaTvis iyeneben 

Cveulebriv bitumis nasosebs an SekumSul haers, rac SeuZle-

belia Termoelastoplastebis SemTxvevaSi. Semdgomi areva ar 
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aris saWiro. modifikaciis qimiuri procesi mimdinareobs 

reaqciuli gazebis gamoyofis garemoSi, romelic iTvisebs mTeli 

narevis moculobas. 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. 

birk-is narevis SemadgenlobaSi SesaZlebelia SeviyvanoT es 

aqtivatori danamati. am danamats ramodenime upiratesoba aqvs 

sxva analogebTan SedarebiT: 

1. xarisxis stabiluroba 10 wlis ganvalobaSi; 

2. dabali siblante, romelic gvaZlevs uflebas 

danamatis advili dozirebis damatebiTi gaxurebis 

gareSe; 

3. ukeTesi wyalmedegoba; 

4. ukeTesi Tbomedegoba (ar ikargeba aqtiuroba bitumSi 

1700C-ze da metzec); 

5. advilad ixsneba bitumSi da ar rCeba masSi fenebad; 

6. kargi areva a/b-is narevis SesaZlebelia mini energo 

xarjebiT; 

7. patara xarji danamatis raodenobis (ufro efeqturia 

patara doziT 0.15%-0.35%); 

8. nakleb toqsikuria da aqvs susti aramZafri suni. 

es teqnologia masalas mTeli cxovrebis (xangZlivobis) 

periodSi aZlevs uflebas SeiZinos is Tvisebebi rogoric aqvs 

bunebriv masalas, Tanac udidesi stabilurobiT. wvrilmarcvlo-

vani rezinis namcecebi aris substanti, romlis meSveobiTac 
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SesaZlebeli xdeba gindac nawilobriv amaRleba bunebrivi 

navTobis da bitumis Tvisebebisa. rezina TviTon warmoadgens 

elastomerul masalas unikaluri Tvisebebis kompleqsiT, meores 

mxriv warmoadgens erT-erT saboloo produqts navTobis da 

gazis gadamuSavebis, romelic farTod gamoiyeneba cxovrebis 

sxvadasxva sferoSi. rezinis warmoebis masStabebi Zalian didia, 

aseve udidesia masStabebi rezinis narCenebis. aqedan gamomdinare 

rezinis narCenebi warmoadgens praqtikulad uwyvet wyaros 

elastomerul nedleulSi misi Tvisebebis gasaumjobeseblad. 

ganviTarebul qveynebSi es esmiT da gadawyvites problematuri 

da ekologiuri sakiTxi misi utilizaciiT.  daiwyo misi farTo 

gamoyeneba sagzao mSeneblobaSi da samSeneblo sferoSi. Zvirfas 

modifikatorebis gamoyenebasTan SedarebiT, rogorebic arian 

sinTetikuri kauCukebi da elastomeruli tipis შემკვრელები, 

rezinis namcecebi aris SedarebiT Zalian iafi produqti, rac 

agreTve axal teqnologias aZlevs ekonomiurobis mxridan 

upiratesobas. miRweuli fiziko-meqanikuri Tvisebebi  bitumis 

SemkvrelebSi, germetikebSi da emulsiebSi, mastikebSi gvaZlevs 

uflebas praqtikaSi gamoviyenoT yvela cnobil sagzao da 

samSeneblo konstruqciebSi Zalian maRali dadebiTi efeqtiT. 

maRali adgeziuri Tvisebebi da gamZleoba masalebis siberis 

mimarT uzrunvelyofs xangZlivobas da saimedoobas, obieqtebis 

eqspluataciisas. 

 

3.11 modificirebuli a/b-is momzadeba 
 

bitumis da rezinis fxvnilis Semkvreli gaumjobesebulia 

TvisebebiT, mcirdeba penetracia, pirveladi bitumebi markiT 

БНД90/130 gadadis  БНД60/90 da БНД40/60 markis SemkvrelebSi. 

sagrZnoblad umjobesdeba bitumis narevis CaWiduloba 

mineraluri masalebis zedapirTan. SesaZlebelia vilaparakoT 

elastiurobis maCvenebelze dabali temperaturisas, romelic 
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pirvelad bitumebs saerTod ara aqvT. cxrilSi moyvanilia birk 

narevebisadmi damatebiTi teqnikuri moTxovnilebebi. 

 

birk narevebisadmi damatebiTi teqnikuri moTxovnilebebi 

cxrili 4 

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 500Сpas.wm 

ara naklebi 
3.0X102 4.0X102 5.0X102 

 

birk-is narevis momzadebisas gamoviyeneT sagzao blant 

pirvelad bitumebs markiT БН, БНДГОСТ 22245-90 moTxovnebiT da 

Txevad bitumebi markiT МГda�ГОСТ 11955-82 moTxovnebiT. 

dawesebuli iyos teqnikuri kontroli:  

 sistematurad unda mowmdeboda Semkvrelis damzadebis 

temperatura;  

 gacxelebis dro; 

 sawyisi masalebis dozireba;  

 miRebuli produqciis siblante. 

1.  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 akmayofilebdes ТУ 38.108035-97 

moTxovnebs fxvnilis markiT РД-0,5; 

2. rezinis fxvnili narevSi ganawilebuli unda iyos 

bitumis zedapirze Tanabrad, ar unda rCebodes bitumiT 
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gadaukreli nawilakebi, rezinis fxvnilis koStebi da 

sxva ucxo SenaerTebebi. 

bitum-rezinis kompoziciuri narevebi mzaddeba asfalt-

amrevebSi iZulebiTi arevis wesiT. amrevi danadgarebi unda 

akmayofilebdnen komponentebis dozirebis sizustes. SesaZlebeli 

cdomileba dozirebis komponentebis narevis ar unda 

aRematebodes ±3%-s TiTeuli komponentebis wonis mineralur 

nawilSi da 1.5%-s Semkvrelis wonis nawilSi. mineraluri 

masalebis gaxurebis temperaturaa 200-2300C aseTivea momzadebis 

periodSi. rezinis nawilakebi narevSi gaxurebis Semdeg fuvdeba 

2mm-mde, polimerul molekuluri jgufi didi xnis ganmvavlobaSi 

qimiurad adgezias uzrunvelyofs. asfalt-amrevis narevis arevis 

dro damokidebulia amrevi danadgaris teqnikur monacemebze da 

azusteben sacdeli arevis dros. damzadebuli narevis gamoSvebis 

temperatura mocemulia cxrilSi.  

 

bitum-rezinis narevis gamoSvebis temperatura 

 cxrili 5 

narevis saxe 

temperatura narevis 0С 

temperatura haeris 0С 

+100С 

maRla 

+10 0С-dan 

+5 0С-mde 

+5 0С-dan 

0 0С-mde 

dasatkepni narevi 

ღორღ. მასტ. ა/ბ 

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; 



114 
 

 SesaZlebelia gamoyeneba Txeli fenis dasagebad sisqiT 1.5-

3sm; 

 narevi mzaddeba standartuli a/betonis qarxnebSi 

struqturuli damatebiTi    

 danamatebis gareSe, rogoric aris celulozis qsovili, 

ბოჭკო an “Viatop”-i; 

 narevis temperatura datkepnis dasawyisSi unda iyos ara 

naklebi 1800С 

 

birk-is Semkvrelze damzadebuli RorR-mastikovani a/betonis 

nimuSebis gamocdis Sedegebi 

cxrili 6 

maCveneblis dasaxeleba maCveneblis sidide 

wyalgaJRenTva, % 0.1-0.4 

simtkiciszRvari SekumSvaze, 

mპა. 

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, mპა 

4.5-5.0 

 

birk narevebze SesaZlebelia damzaddes sxmuli 

asfaltbetoni, romelis gamoyenebis areali sakmaod farToa. am 

SemTxvevaSi narevi xasiaTdeba Semdegi uiratesobiT: 

 Zalian ubraloa dasamzadeblad da dasagebad moZravi 

Termo-bunkerebidan; 

 Cveulebriv dasatkepni narevvebis doneze aqvs ukeTesi 

simtkicis da Zvris  Tvisebebi: 
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 gansxvavdeba gamZleobiT didi temperaturis dros 

saburavis kvalis warmoqmnis  winaaRmdeg, maRali 

drekadobiT dabal temperaturaze; 

 gvaZlevs saSualebas safaris advilad daprofilebis; 

 gvaZlevs saSualebas qveda fena movawyoT frezirebis 

gareSe. 

 

sxmuli a/betonis Tvisebebi birk Semkvrelze xeliT dagebisas 

cxrili 7 

narevis gamZleoba 200 0С 

Stampis SeRwevis siRrme 500Сmm 

wyalgaJrenTva 

simtkice kumSvaze mpa 

50 0С-ze 

0 0С-ze 

saSualo simtkice g/sm3 

20-30 

2-5 

0 

 

0.8-1.0 

5.0-6.0 

2.20-2.25 

 

temperatura narevis dagebis dawyebisas 

cxrili 8 

Semkvrelis marka 

birk 

temperatura narevis dagebis 

dawyebisas 0С 

mkvrivi a/b �da�tipis mkvrivi a/b �tipis 

БНД40/60; 60/90; 

90/130; 130/200; 200/300 
130-160 130-150 

 

rezina-asfaltis narevebis transportireba dagebis 

adgilamde rekomendirebulia tendiT gadafarebuli avtoTviT-

mclelebiT, romelic Zaras mTlianad faravs, yoveli avtomobili 

unda iyos uzrunvelyofili satransporto dokumentaciiT. 

transportirebisas roca tempepatura 100С-ze naklebia TviT-

mcleli aRWurvili unda iyos gamacxelebliT. narevis 

transportirebis xangZlivoba damokidebulia dagebis tempe-
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raturaze. sxmuli asfaltbetonis xeliT dagebis dros 

transportirdeba Termos-bunkerebSi iZulebiTi arevis wesiT. 

dagrovebis bunkerSi Senaxvis reJimi da narevebis transpo-

rtireba dakavSirebulia narevis daberebasTan, maqsimalurad 

dasaSvebi dro Senaxvis da transportirebis aris momzadebuli 

narevis temperaturamde romelic ar iqneba 1800С-ze naklebi. 

narevebis tipebis dasaSvebi Senaxvis dro mocemulia cxrilSi: 

 

narevebis tipebis dasaSvebi Senaxvis dro 

cxrili 9 

darCenili 

forovnoba a/b-is % 

maqsimaluri dasaSvebi dro Senaxvis 

da transportirebis narevis 

tipebisaTvis, saaTi 

ღორღ.მასტ. 

ა/ბ 

Mმkvrivi 

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 

 

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 gamokvlevebis mixedviT. 

ZiriTadi moTxovnebia narevis transportirebis operaciis 

Sesrulebis (datvirTva, gadatana, gadmotvirTva).TviTmclelis 

Zara unda iyos ganTavisuflebuli ucxo masalebisagan da 

narevebis narCenebisagan, misi Sida zedapiri aucilebelia Txeli 

feniT da sworxazovnad damuSavdes specialuri minarevebiT. 

TviTmcleli mizanSewonilia daitvirTos asfaltamrev 

mowyobilobidan an damgrovebeli bunkeridan ramodenime 

operaciiT. pirveli porcia aucilebelia daitvirTos Zaris wina 
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nawilSi, TviTmclelis win gadaadgilebis Semdeg meore porcias 

tvirTaven Zaris bolos ukana bortis gverdze. danarCeni 

porciebi narevis itvirTeba Zaris SuaSi. es xerxi aZlevs narevs 

saSualebas didi marcvlebis nakleb manZilze gadaadgilebis da 

amasTanave uwyobs xels segregaciis Semcirebas. amindis 

mdgomareobidan gamomdinare narevi saWiroa daifaros 

siTboizolirebuli masaliT da Zaraze unda hqondes 

damontaJebuli gamonabolqvi gazebisagan gaxurebis sistema. 

amrevi mowyobilobis operatorma ar unda gadatvirTos 

TviTmcleli patara porciebiT, rom miiyvanos narevis masa mis 

nominalur tvirTamweobamde. TviTmcleli unda Cerdebodes 

uSualod a/damgebis win da axlos. kontaqtSi avtoTviTmclelTan 

unda Sediodes a/damgebi, TviTmcleli ar unda axdendes dawnevas 

a/damgebis mimReb bunkerze. TviTmclelis Zara saWiroa cotaTi 

aiwios narevis gadmotvirTvis mizniT a/b damgebis mimReb 

bunkerSi. 

erovnuli standatis damuSavebamde birk-is narevebisgan 

damzadebuli safarebi unda moewyos СниП 30603-85 

moTxovnilebebis mixedviT, narevis specifikidan gamomdinare 

safaris zeda fena ewyoba mSral amindSi. rekomendirebulia 

safaris mowyoba gazafxulze da zafxulSi ara nakleb 00С-ze, 

Semodgomaze ara nakleb 100С-ze. safarebi, romlebic Sedgeba 

Txeli fenisagan unda daigos ara nakleb 100С-ze. 00С 

temperaturaze dabla SesaZlebelia sxmuli asfaltobetonis 

dageba mxolod xeliT dagebis wesiT ormul remontebze. 

modificirebuli a/b-is safarebi igeba asfaltdamgebebiT da 

itkepneba satkepnebis jgufiT, romlebic uzrunvelyofen 

mSeneblobis saWiro temps. temperatura dasatkepni narevis 

datkepnis win unda iyos ara naklebi 1400С Txeli fenebis 1600С. 

am procesis dros gansakuTrebulad unda gamaxvildes 

yuradReba narevis dagebis temperaturis kontrolis mizniT e. i. 

unda mimdinareobdes xSiri da mkacri kontroli temperaturebis, 

rom is ar daeces normatiulze dabla.  
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safaris dagebis temperaturebi 

cxrili 10 

Semkvrelis 

marka 

БИТРЭК 60/90 БИТРЭК 

90/130 

БИТРЭК 

130/200;200/300 

narevis 

dagebis 

temperatura 

150-160 145-155 140-150 

 

birk teqnologiiT damzadebuli a/b narevebis gaSlisas 

safaris simaRle saproeqto simaRlesTan SedarebiT unda iyos 10-

15%-iT meti. pirvelad tkepnian 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 

satkepnebis vibratori CarTulia Tu ara. normatiulTan Sedare-

biT mcirdeba satkepnebis gavlis raodenoba erT kvalze narevis 

didi adgeziis xarjze. safars umetes SemTxvevebSi ar sWirdeba 

arsebuli safuZvlis da nawiburebis winaswari dagruntva. 

optimaluri asfaltbetonis narevis amorCevis procesi 

Sedgeba Semdegi etapebisgan, narevi unda akmayofilebdes ГОСТ 

9128-97 moTxovnebs. ZiriTadi optimaluri narevebis SerCevisas 

aris is, rom rezinis fxvnilis 5-10% raodenobiT Seyvanisas 

mineraluri fxvnilis Semadgenloba narevSi mniSvnelovnad 

mcirdeba standartulTan SedarebiT, sabolood mainc 

komponentebis Semadgenloba dgindeba laboratoriuli gamokvle-

vebis Sedegebis safuZvelze. fizikur-meqanikuri Tvisebebi unda 

akmayofilebdes  ГОСТ 9128-97 moTxovnilebebs.  
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optimistebi amboben, rom asfaltirebuli gzis momsaxurebis 

vada pirveli remontis Catarebamde dRevandel saqarTveloSi 

aris 5-7 weli, pesimistebi amboben 3-5 welia, normaluri 

eqspluataciis pirobebSi, magram realurad xdeba ise, rom axali 

gza dagebidan meore saukeTeso SemTxvevaSi mesame wels ukve 

ingreva, Semdeg xdeba misi xelmeore asfaltireba (remonti). aq 

vxvdebiT problemebis mTel kompleqss: _ asfaltebis da 

bitumebis dabali xarisxi, fizikurad daberebuli asfaltis 

warmoeba da teqnologiebi. im SemTxvevaSi Tu asfaltSi swored 

SeviyvanT rezinis fxvnils, maSin ramdenimejer izrdeba safaris 

xangZlivoba, safaris da saburavis CaWidebis Zala izrdeba 2-jer, 

mcirdeba avtomobilis damuxruWebis manZili rac mniSvnelovania 

moZraobis usafrTxoebisaTvis, mcirdeba xmauri, izrdeba 

wyalgaumtaroba, didia plastikuroba e.i. safari uproblemod 

muSaobs dabal da maRal temperaturebze garemos zemoqmedebis 

dros cikluri datvirTvebis pirobebSi, vibracia mcirdeba, 

dartymebis mimarT medegoba, Zvrisadmi mimarT winaaRmdegoba, 

gzis dabzarvis mimarT winaaRmdegoba izrdeba, amis garda 1.5-2-

jer naklebi sisqe SeiZleba hqondes modificirebul sagzao 

safars tipiur safarebTan SedarebiT, radganac CaWidulobis 

Zala didia, amitom araa rekomendirebuli damatebiTi xarjebi 

safaris zedapiruli damuSavebis Catarebis, rac iZleva 

damatebiT ekonomias. am teqnologiiT dagebuli gza uremontod 

emsaxureba gziT mosargebleebs moZraobis wesebis dacvis 

gaTvaliswinebiT 15-20 weli. am teqnologiiT gzis dageba 

SeiZleba nebismier safuZvelze, asfaltobetonis narevs aqvs 

maRali  CaWidebis unari nebismieri saxis zedapirTan, magaliTad 

agurTan, betonTan, xreSTan da sxva. agreTve ekonomiuria, 1m2 

sagzao safarSi Sedis ara umetes 1-1.5 kg. rezinis fxvnili es 

metyvelebs imaze, rom erTi saSualo simZlavris rezinis 

gadamuSavebis qarxana Tbiliss da rusTavs Soris, SemdgomSi 

meore igive simZlavris dasavleT saqarTveloSi q. quTaisTan, 

arsebul saburavebTan dakavSirebul ekologiur problemebs 
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mTlianad mogvixsnis, xolo rezinis gadamuSavebiT da Semdeg am 

nedleulis gamoyenebiT anu mTeli procesis ciklis SekvriT Cven 

miviRebT Zalian did mogebas.  

mag. ruseTis federaciaSi birk narevis teqnologiis 

gamoyenebisas 1m2-i gzis safaris Rirebuleba izrdeba 

aramniSvnelovnad 8-12%-is farglebSi imis da mixedviT Tu ra 

tipis asfaltis narevia dasamzadebeli. radgan rezinis fxvnilis 

0.3-0.5mm fraqcia adgilobriv rusul bazarze Rirs Zviri 

SedarebiT Cvens mier SemoTavazebul teqnlogisTan, xolo bitumi 

msoflio bazarTan SedarebiT iafia, imitom, rom ruseTSi gzebis 

SesakeTeblad iyeneben adgilobrivi sabadoebidan mopovebul 

bunebriv bitums.  

saqarTveloSi ki aseTi mdgomareoba gvaqvs, radgan bitumis 

imports veweviT bitumi Sesabamisad Zviri gvijdeba, xolo 

rezinis fxvnili ruseTTan SedarebiT iafi dagvijdeba (Cvens 

mier SemoTavazebuli teqnologiiT), vinaidan rezinis fxvnili 

bitumis Semadgeneli nawilia da bitumis fasi rezinis fxvnilis 

fasTan SedarebiT Zviria, amitom logikuri msjelobiT 1m2 gzis 

safaris Rirebuleba ufro iafdeba vidre dRes tipiuri a/b-is 

safaris 1m2-is TviTRirebulebaa, Tumca CvenTan yvelaferi 

damokidebulia msoflio bazarze bitumis momwodeblis fasze.  
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4. Sedegebi da maTi gansja 
 

4.1. Semkvreli bitrek-is gamoyeneba sxmul da RorRovan 
mastikovan asfaltbetonebSi 

 
saintereso Sedegebs iZleva bitrek-is masalis gamoyeneba 

Semkvrelis saxiT manqanuri dagebis sxmuli asfaltbetonebi-

saTvis. 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 saxsre-

bisa da materialuri resursebis (imave bitumisa da RorRis) 
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mniSvnelovan ekonomias aucilebeli saremonto samuSaoebis 

moculobaTa Semcirebis xarjze.  

asfaltbetonis Semadgenlobis SerCevisas iTvaliswinebdnen 

safarebis finuri saTaTbiro komisiis PANK-is rekomendaciebs, 

bitum-rezinis Semkvrelis Tvisebebis gamokvlevaTa Sedegebs, 

organizacia-Semsrulebelebis sargeblobaSi realurad arsebuli 

sagzao-samSeneblo masalebis gamocdebis Sedegebs.  

dageba mimdinareobda standartuli asfaltdamgebebis mier 

zedapiris momdevno gagluvebiT gluvi valcebis mqone msubuqi 

satkepnis mier. calkeul SemTxvevebSi bolomde gamkvrivebisaTvis 

gamoiyeneboda pnevmaturi valcebis mqone satkepni. narevis 

damzadebis temperatura unda iyos 210-220°С-is farglebSi, 

datkepnis temperatura aranakleb 180°С-isa.  

safarebis mowyobis gamocdilebam aCvena, rom samanqane 

dagebis sxmuli asfaltbetoni Semkvreli bitrekis safuZvelze 

warmoadgens potenciurad Zalian didi remontTaSorisi vadis 

mqone masalas. am masalaSi nulTan axlo forovnoba (maRali 

winaaRmdegobadoba teqnogenuri da klimaturi zemoqmedebebi-

sadmi) Sexamebulia maRal simtkicesTan 50°С-ze (maRali wina-

aRmdegobadoba plastikuri da Zvris deformaciebisadmi, mdgra-

doba liandwarmoqmnisadmi). aqvs avtomobilis borbalTan 

CaWidebis maRali koeficienti, rac iZleva damatebiT zedapirul 

damuSavebebze uaris Tqmis saSualebas (cxr. 11). es masala daRli-

lobaze gamocdebis mixedviT aWarbebs (ukeTesia) polimerul-

bitumur Semkvrelize damzadebul gamkrivebad RorRovan 

asfaltbetonebs da mniSvnelovnad jobs Cveulebriv sagzao 

bitumze damzadebul gamkrivebad RorRovan asfaltbetonebs.  

miRebuli Sedegebidan gamomdinare SeiZleba velodoT, rom 

maRali satransporto datvirTvebis pirobebSi dagebuli 

safarebi remontSi faqtiur saWiroebamde 16 wels da mets 

mogvemsaxureba. aseTi vada orze ufro metjer aRemateba amJamad 

qalaqis gzebsa da quCebSi remontis saWiroebis warmoSobis 

normatiul vadas.   



123 
 

xeliT dagebis sxmul asfaltebs, Semkvreli bitrek-is 

maRali struqturirebadobis, siblantis temperaturaze 

arawrfivi  damokidebulebis, maRali adheziuri unaris gamo aseve 

rigi saintereso Tvisebebi aqvT. SesaZlebelia arastandartuli 

Semadgenlobis sxmuli narevebis SerCeva, romlebic Zalzed 

martivia damzadebaSi, magram gaaCniaT simtkicisa da Zvris  

 

rezina-bitumis Semkvrelize damzadebuli sxmuli asfaltbetonis 

Tvisebebi 

cxrili 11 

 

maCveneblis dasaxeleba 
maCveneblis 

mniSvneloba 

wyalgajereba, % 0,0 – 0,1 

simtkicis zRvari kumSvaze, mpa,  

+50°С-ze 

0°С-ze 

 

1,2 – 1,5 

8,0 – 9,0 

wyalmedegoba 1,0 

saSualo simkvrive, g/sm3 2,39 – 2,40 

Stampis Cawnevis siRrme +50°С-ze  mm 0,3 – 0,8 

borbalTan CaWidebis koeficienti:  

- dagebidan 2 dRis Semdeg  

- 4-5 kviris Semdeg  

 

0,35 – 0,45 

0,55 – 0,65 

 

 

maxasiaTeblebi  Cveulebrivi gamkvriveblebis doneze. garda 

amisa, aseTi asfaltis safarebi gamoirCeva maRal temperaturebze 

liandagwarmoqmnisadmi mdgradobiT, dabal temperaturebze 

maRali deformaciulobiT da aqvT avtomobilis borbalTan 

CaWidebis maRali koeficienti damatebiTi zedapiruli damuSave-

bis gareSe. narevebis Tvisebebi iZleva profilirebuli safarebis 

Sesrulebis saSualebas.  

miTiTebuli Tvisebebi iZleva narevis xelis xerxiT dagebis 
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saSualebas moZravi Termos-bunkeridan 210-230°C-is temperaturaze, 

dagebuli narevis rogorc qveda fenis gamoyenebis SesaZle-

blobas sagzao safaris frezvis gareSe momdevno remontebisas. 

 

 

 

Semkvreli bitrek-ze xeliT dagebis sxmuli  

asfaltbetonis maxasiaTeblebi 

 

cxrili 12 

 

narevis mdgradoba 200°C-ze 

(konusis dajdoma), mm 
20 - 30 

Stampis Cawnevis siRrme 50°C-

ze, mm 
2 - 5 

wyalgajereba standartuli 

gamkvrivebisas, % 
0 

simtkicis zRvari kumSvisas, 

mpa, 50°C-ze 

0°C-ze 

 

0,7 - 1,0 

5,0 - 6,0 

saSualo simkvrive, g/sm3 2,20 

 

 

Cvens mier dagebul sacdel monakveTebze RorRოვან-samastike 

asfaltis safari Semkvreli bitrek-is safuZvelze. asfaltbetoni 

gankuTvnili iyo 2,5-3,5 sm Txeli fenebiT dagebisaTvis. narevis 

Semadgenloba: 70% granitis RorRi (2,5-5mm fraqciis), 20% qviSa, 

10% mineraluri fxvnilida 8% Semkvreli bitreki.  

kernis gamocdis gasaSualoebuli Sedegebi moyvanilia 

cxrilSi 13.  
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kernis gamocdis Sedegebi 

cxrili 13 

maCveneblis dasaxeleba maCveneblis mniSvneloba 

wyalgajereba,% 0,1 – 0,4 

simtkicis zRvari kumSvaze, mpa 

+50°C-ze 

+20°C-ze 

0°C-ze 

 

1,2 – 1,5 

3,0 – 3,5 

6,0 – 8,0 

wyalmedegoba 0,95 

saSualo simkvrive, g/sm3 2,35 – 2,36 

simtkicis zRvari gagaxleCvaze, 

mpa 
4,5 – 5,0 

 

RorRsamastike asfaltbetons Semkvreli bitrek-is 

safuZvelze Tavisi maxasiaTeblebiTa da daRlilobaze gamocdis 

Sedegebis mixedviT (10-jer ufro meti daRlilobiTi xanga-

mZleoba) aqvs samsaxuris gacilebiT ufro didi vadis 

winapirobebi, vidre granitis anacerze sagzao bitumze 

damzadebuli qviSis asfaltbetonebi. Ppraqtikulma gamocdilebam 

daamtkica aseTi afalstisgan cveTis Txeli (3,0 sm-mde) fenebis 

dagebis SesaZlebloba. Tavisi parametrebis mixedviT dagebuli 

RorRsamastike asfaltobetoni aRemateba ГОСТ31015-2002-is 

moTxovnebs. iseTi Semadgenlobis RorR-samastike asfaltisaTvis, 

rogoricaa dagebuli, aSS specialistTa ukanaskneli gamokvle-

vebis monacemTa mixedviT, unda aRiniSnebodes maqsimaluri 

mdgradoba liandagwarmoqmnisadmi. 

aseve unda aRiniSnos sirTuleebis rigi axali Semkvrelebis 

gamoyenebisas da maT safuZvelze damzadebuli sxmuli da RorR-

samastike asfaltbetonebis dagebisas.  

bitum-rezinis Semkvreli da mis safuZvelze damzadebuli 

asfaltbetonis miTiTiebuli saxeebi teqnologiuri Tvalsa-

zrisiT Cveulebriv bitumebsa da gamkvrivebad asfaltbetonebze 

erTob rTulia, sawarmoo personals yovelTvis ar SeuZlia 
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momzadebis gareSe SemkvrelisTan muSaoba, romelic, bitumisgan 

gansxvavebiT, sxva wesebis mixedviT iqceva (zogadze ufro maRali 

temperaturebi, meti siblante).  

Semkvreli bitrek-ebis Senaxva da gamoyeneba moiTxovs 

Semsrulebel organizaciaTa sabitumo meurneobebis mowyobi-

lobis dayvanas saStato teqnikuri moTxovnebisadmi maT srul 

Sesabamisobamde da maT garkveul damatebiT aRWurvilobas, aseve 

asfaltbetonis qarxnebis sawarmoo personalis xelaxla 

swavlebas.  

miTiTebuli siZneleebi sakmaod advilad gadasalaxavia 

ZiriTadad saorganizacio gadawyvetilebebis xarjze. amisaTvis 

Tbilisis romelime gareubanSi unda Seiqmnaს  Semkvreli bitrek-is 

gamoSvebis specializirebuli sawarmoo, sadac damzaddeba da 

gamoiyeneba axali asfaltbetonebi.  

 

 

4.2. modificirebuli bitumis gamoyenebis ekonomikuri 
gaangariSeba 

 

 

danaxarjebi qarxnis mowyobaze 

cxrili 14 

modificirebuli bitumis gamomSvebi mobiluri 

qarxnis warmadoba 10-13t/sT misi Rirebulebaa 

400 000 

sxvadasxva mowyobilobebis sabaJo gadasaxadi 48 000 

transportirebasTan dakavSirebuli xarjebi 10 000 

samuSaoebi qarxnis muSa mdgomareobaSi 

mosayvanad 

10 000 

qarxnis gaSvebamde gaRebuli jamuri xarjebi 468 000 
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produqciis gamoSvebasTan dakavSirebuli xarjebi 

cxrili 15 

bitumi saWiro TveSi  2 000450 900 000 

am moculobisTvis saWiro 

rezinis fxvnili (t) 

2 0000.15 300 

TveSi saWiro rezinis 

Rirebuleba 

300200 60 000 

TveSi saWiro bitums akldeba 

masSi Sesuli rezinis 

fxvnilis, qimiuri danamatebis 

fasTaSoris  sxvaoba 

 

900 000 _ 

84 400 

 

815 600 

modifikatori qimiuri TveSi 

40t, meore danamati 7t 

Rirebuleba 

47200 9 400 

TveSi gaweuli jamuri xarji 

mZRoli-operatoris xelfasi, 

elenergia, sawvavi da sxva 

 

7 

000+815 600 

 

822 600 

 

 

Cadebuli kapitaldabandebis gamosyidva 

 

cxrili 16 

TveSi warmoebuli 

produqciis (bitumis) 

Rirebuleba 

2 000500 1 000 000 

fasTasxvaoba 1 000 000 – 822 600 177 400 

gadasaxadebi 62% 177 4000.62 109 988 

gayiduli qarxnis 

produqciis sufTa mogeba 

177 400 – 109 988 67 412 

rentabeloba 1 000 000/822 600 122% 

gamosyidva 468 000/67 412 6.94 TveSi 
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4.3 bitum-rezinis kompoziciur Semkvrelize damzadebuli 

asfaltbetonebis gamoyenebის არეალი 
 

Cvens mier ukve dagrovili garkveuli statistikuri masala 

aCvenebs, rom bitum-rezinis kompoziciur Semkvrelze damza-

debuli asfaltbetonebis gamoyeneba mogvcems ara marto 

transportis maRalintensiuri, tvirTdaZabuli moZraobis mqone 

gzebis remontis saWiroebis gamovlenamde faqtiuri vadebis 

gazrdis, aramed gacveTili saavtomobilo salteebis rezinis 

nafxvenis saxiT ekologiurad da ekonomiurad swori utilizebis 

SesaZleblobas. safarebis samsaxuris vadis gazrda iZleva 

bolomde armiyvanili remontebis moculobis Semcirebis, 

saremonto samuSaoebze saerTo xarjebis Semcirebis, eqsplu-

ataciisas gzebis Senaxvaze materialuri resursebisa da 

saxsrebis mniSvnelovani ekonomiis miRebis saSualebas.  

xarisxiani da xanmedegi masalebis SeqmnisaTvis mniSvnelo-

vania davadginoT teqnikuri maxasiaTeblebis sidideTa aucile-

beli da sakmarisi zRvrebi, maTi eqspluataciis pirobebidan 

gamomdinare da mTavaria, miviRoT es mniSvnelobebi praqtikaze. 

konkretuli konstruqciebisa da obieqtebis, maTi qcevis Teori-

uli da praqtikuli modelireba iZleva aseT SesaZleblobas.   

Semkvreli da maizolirebeli masalebi SeiZleba daeqvemde-

baros sezonuri temperaturebis zemoqmedebas saSualo _300C-dan 

+600C-mde. aseT pirobebSive xdeba maTi eqspluatacia. kompozi-

ciuri masalebis fizikomeqanikidan dagrovebuli codna, 

gamokvlevebi sagzao mSeneblobis masalebis dargSi, samamulo da 

ucxouri specialistebis gamocdileba iZleva iseTi daskvnis 

gakeTebis SesaZleblobas, rom sagzao, saxide, saaerodromo, 

sanakere da hidromaizolirebel konstruqciebSi momuSave 

masalebis saeqspluatacio xanmedegoba da xarisxi ZiriTadad 

damokidebulia iseT ganzogadoebul Tvisebebze, rogoricaa:  

  masalis mTlianobis darRvevisadmi da realuri 

datvirTvebis zemoqmedebis qveS ucxo zedapirTan 
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kontaqtis adgilSi bzarebis warmoqmnisadmi winaaRmdegoba 

temperaturaTa saeqspluatacio diapazonSi;  

  cikluri saeqspluatacio datvirTvebis moqmedebisadmi 

winaaRmdegobis unari;  

  garemos faqtorebis agresiuli zemoqmedebisadmi 

mdgradoba eqspluataciisas.   

  cxadia, rom aseT masalebSi xarisxobrivi komponentbeis 

gamoyenebisas maTi Tvisebebi pirdapiraa damokidebuli 

gamoyenebadi Semkvreli masalebis Semdegi maxasiaTeblebis 

erTobliobaze:  

  maTi deformaciulobis temperaturisgan damokidebule-

baze, an sxva sityvebiT reologiuri Tvisebebis tempera-

turul damokidebulebaze;  

  Semkvrelis drekadobaze, romlis sakmarisi sidide 

dasabuTebuli unda iyos konkretuli konstruqciebis 

gaangariSebebiTa da gamocdebiT. ar unda iyos miRebuli, 

polimeruli modifikatorebis da maTi bitumTan narevebis 

Tvisebebidan gamomdinare;  

  obieqtis konstruqciis Semadgenel masalebisadmi 

Semkvrelis adheziaze;  

  Semkvrelis qimiur Semadgenlobasa da struqturaze, mis 

mdgradobaze daZvelebisadmi. 

obieqtebs, romlebSic Semkvreli da mahermetizirebeli 

masalebi yvelaze maRali deformaciebis pirobebSi muSaoben, 

warmoadgenen gzebisa da aerodromebis, xidebis betonuri 

filebis nakerebi da Sepirapirebi da aseve qalaqebSi saval 

nawilze gadamkveTi saliandago transportis gzebis gawvriv 

arsebuli Semkvrivebebi.  

eqvemdebareba  garemos pirobebis yvelaze xist zemoqmedebas 

saxuravebis, saqalaqo magistralebis safarebis nakerebis, 

bzarebis mahermetizirebeli masalebi.  

saaerodromo filebis nakerebSi Semkvrelis SesaZlo defor-



130 
 

maciebis gamartivebuli gaangariSebac ki aCvenebs, rom _300C-dan 

+60°C-mde temperaturul intervalSi Termuli Zabvis xarjze misi 

gaWimvis deformaciis sidide ar aRemateba 100%-s. saaerodromo 

safaris sworad gaTvlili da aSenebuli konstruqciisas 

Semkvrelis deformaciis sidide 1,5-2-jer naklebia, xolo 

TviTmfrinavis Sasis borbliT safaris datvirTvisas warmoSo-

bili deformacia ki arsebiTad dabalia am sidideze. 2000 wels 

Sesrulebuli samuSaos safuZvelze damtkicebul iqna meToduri 

saxelmZRvanelo, romelic moicavs normativebs cxeli da civi 

gamoyenebis im mahermetizirebeli masalebisaTvis, romlebic 

gankuTvnilia aerodromebis cementbetonis da asfaltbetonis 

safarebis deformaciuli nakerebis Sesavsebad.  

mastikebisa da maizolirebeli masalebis Tbomedegoba ar 

unda iyos maqsimalur saeqspluatacio temperaturaze naklebi 

(+65-70°С). meores mxriv, darbilebis maRali temperatura 

arTulebs maT gamoyenebas da iwvevs energiis dausabuTeblad 

maRal xarjvas.  

sagzao bitumebsa da sxva erTgvarovan Semkvrelebze arse-

bul normatiul dokumentaciaSi maTi reologiuri Tvisebebis 

temperaturuli damokidebuleba aRiniSneba simyifis temperatu-

riTa da darbilebis temperaturiT. gasagebia, rom rac ufro 

naklebia simyifis da metia darbilebis temperatura, e.i. rac 

ufro farToa plastiurobis temperaturuli intervali, 

Semkvreli miT ufro gamosadegaria.  

blanti bitumis unari gaiwelos 100 sm da meti sigrZis Txel 

Zafebad mxolod masalis erTgvarovnebas mowmobs da sruliad 

araa realizebuli safarebis eqspluataciis pirobebSi. 

gulmodgine dakvirvebisas cxadi xdeba, rom aseTi maCveneblebis 

miRweva ar iZleva raime dadebiT efeqts gzebis safarebis 

xarisxSi. Wimvadobis maRali sidide 25°C-ze, romelic Cadebulia 

sagzao bitumSi, iwvevs realuri safarebis Zvrisadmi dabal 

mdgradobas normalur temperaturebze. aqedan gasagebi xdeba 

25°C-ze Semkvrelis Wimvadobis maRali maCveneblebis miRwevis 
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uperspeqtivoba, rac Cadebulia bitumis standartebSi. rogorc 

Cans, nawilobriv aseve am mizezis gamo Wimvadobis maCvenebeli 

25°C-ze gamoricxuli iqna bevri qveynis standartebidan.  

meores mxriv, uaryofiT temperaturebze navTobis bitumebis 

deformaciulobis realuri sidide aSkarad arasakmarisia da 

arsebiT gazrdas moiTxovs.  

asfaltbetonis safarebis temperaturuli deformaciis pro-

cesSi Semkvrelis Wimvadobis minimalurad aucilebeli sidide 

fardobiTi wagrZelebis sazomi nimuSis sigrZis erTeulebze 

gadaangariSebisas Seadgens aranakleb 3 sm 0°Cze da 8 sm-s 25°Cზe.  

safarebsa da nakerebSi warmoSobili cikluri defo-

rmaciebis  relaqsaciis uzrunvelyofa SemkvrelebisaTvis dreka-

dobis Tvisebis miniWebiTaa SesaZlebeli. am amocanis gadaWras 

xels uwyobs bitumebSi elastomerebis Seyvana, romelTa tipiur, 

sakmaod cnobil da yvelaze gavrcelebul saxes rezina 

warmoadgens. misi nairsaxeobebis umetesoba gaminebis dabali 

temperaturiT gamoirCeva, e.i. Tavis maRalelastiur Tvisebebs 

Zalzed dabal temperaturebamde inarCunebs. polimer-bitumuri 

Semkvrelebis drekadobis sidide am masalebisTvis arsebul 

standartebSi elastiurobis maCvenebliT xasiaTdeba. es 

maCvenebeli isaxavs masalis ukurelaqsaciis dones (xarisxs) 

gaWimvisas gaglejis Semdeg. gasagebia, rom elastiurobis done 

(xarisxi) Semkvrelis da misi struqturis qimiur Sedgenilobazea 

damokidebuli. cnobilia, rom maRali damtvirTavi ciklo-

medegobis uzrunvelsayofad sakmarisia, rom am parametris 

sidide aranakleb 3-4-jer aRematebodes konkretul konstru-

qciebSi Semkvrelis SesaZlo saeqspluatacio deformaciebis 

sidideebs. mniSvnelovania xazi gavusvaT imas, rom maherme-

tizirebelma masalebma unda SeinarCunon elastiurobis maRali 

xarisxi dabal temperaturebze, rodesac relaqsaciuri procesebi 

damuxruWebulia. amitom elastiurobis maCveneblis normireba 

polimerulbitumuri masalebisaTvis arsebul standartebSi 

mrewvelurad ganviTarebul qveynebSi Semcirebul temperaturebze 
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xorcieldeba. magaliTad, finuri normebi PANK 1502 standartis 

mixedviT reglamentireben kauCuk-bitumis masalis aucilebel 

elastiurobas 50C temperaturaze 25-35%-is doneze.  

amrigad, elastiurobis maCveneblis SefasebiTi maCvenebeli 

0°C-ze praqtikul SemTxvevaTa umetesobaSi ar unda iyos 30%-ze 

naklebi.  

Semkvreli masalebis, hermetikebisa da mastikebis yvela 

deformaciuli maCvenebeli damokidebulia maT blant-drekad 

Tvisebebze, sakuTar simtkicesa da ucxo zedapirTan CaWidebis 

Zalaze, e.i. maT adheziasa da koheziaze. adhezia gansazRvravs 

Semkvrelis umniSvnelovanes Tvisebas_unars SeewinaaRmdegos gare 

zemoqmedebebs garemos mTlianobis darRvevis gareSe sxvada-

sxvagvari masalebis Sepirapirebze. Cveni azriT warmoadgens 

parametrs, romelic gansazRvravs samSeneblo konstruqciebis da 

gzebis safaris xanmedegobas. adheziuri simtkice betonTan da 

asfaltbetonTan, xolo liandagebisa da liTonkonstruqciebis 

hermetizaciis SemTxvevaSi ki liTonTan kontaqtisas unda iyos 

Semkvreli (შეmakavSirebeli) masalis pirobiT simtkiceze meti. 

gamocdebisas es parametri masalis gaglejis xasiaTiT 

ganisazRvreba, is uklebliv koheziuri unda iyos.  

standartuli maCveneblebi, romlebic gansazRvraven sagzao 

Semkvrelebis adheziur Tvisebebs, romlebsac qviSasTan, marmari-

losTan an granitTan CaWideba ewodeba, ar isaxaven am Tvisebis 

umniSvnelovanes rols da ar iZlevian am Tvisebebis gradaciis 

sakmaod obieqturi Sefasebis SesaZleblobas. aSkaraa, rom es 

maTi gazomvis adeqvaturi meTodikis ararsebobasTanaa dakavSire-

buli. asfaltbetonis ГОСТ9128-97-Si aris sidide, romelic 

iZleva Semkvrelebis integraluri adheziuri Tvisebebis Sedare-

biT swori daxasiaTebis SesaZleblobas. esaa asfaltbetonis 

wyalmedegoba, romelic maTi xarisxis umniSvnelovanes maCvene-

bels warmoadgens. umaRlesi xarisxis asfaltbetonis narevebis 

standartebSi Cadebuli wyalmedegobis sidide Seadgens 0,95-s, 

rac samamulo bitumebis umravlesobisaTvis sakmaod didi 
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sididea da praqtikaSi iSviaTad miiRweva.  

aSkaraa, rom rac ufro metia es sidide, miT xanmedegia 

asfaltbetonis safari, gansakuTrebiT misi temperaturis 0C-is 

garSemo rxevebis pirobebSi da dinamikuri zemoqmedebebisas 

wyalgajerebis pirobebSi.  

amrigad, im standartuli maCveneblebidan, romlebic 

sakmarisad srulad axasiaTeben bitumis Semkvreli masalebis, 

hermetikebisa da mastikebis fizikur-meqanikur Tvisebebs da 

iZlevian sasargeblo informacias maTi xarisxis Sesaxeb, rCeba 

garbilebisa da simyifis temperaturebi, fardobiTi wagrZeleba 

20 da +20°C-ze da elastiuroba 0°C-ze. TviT mahermetizirebeli 

masalebis simtkiciTi maxasiaTeblebi naklebad mniSvnelovania, 

vinaidan isini ZiriTadad aradatvirTul kvanZebSi muSaoben. maTi 

gansazRvra gaWimvaze gamocdebis dros xdeba. 

standartizirebul maCveneblebs, romlebic garkveulwilad 

axasiaTeben Semkvreli masalis qimiur Sedgenilobas da 

struqturas, gansazRvraven mis mdgradobas garemos faqtore-

bisadmi warmoadgens CaWideba (adhezia) da wyalSTanTqma. 

pirvelis zrda da meoris Semcireba aumjobesebs bitumis 

Semkvreli masalebis, hermetikebisa da mastikebis Tvisebebs.  

Semkvreli masalebis maRal temperaturebze daCqarebuli 

daZvelebis standartuli testebi yovelTvis ver isaxaven swored 

masalebis, gansakuTrebiT Sereulisa da kompoziciuris, namdvil 

Tvisebebs da Taviseburebebs, vinaidan sruliad ar iTvali-

swineben misi qimiuri Sedgenilobisa da struqturis cvlilebas 

da aseve am cvlilebis mimarTulebas.  

Cveni samecniero-teqnologiuri muSaoba Semkvreli masalebis, 

hermetikebisa da mastikebis Seqmnis dargSi wvrildispersuli 

nafxveniT navTobis bitumebis qimiuri modificirebis gziT 

swored zemoT dasaxelebuli maxasiaTeblebis kompleqsuri 

gaumjobesebis mizniT tardeboda.  
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zogadi daskvnebi  
 

1. eqsperimentulad dadasturebulia satransporto da klima-

turi zemoqmedebisadmi gazrdili mdgradobis mqone sagzao 

asfaltbetonebis miRebis SesaZlebloba kompleqsuri 

kauCuk-polielefinis modifikatoris (kpm) gamoyenebiT.  

2. SemuSavebulia modifikatoris Semadgenloba, romelic 

poliolefinebisa da elastomerebis upiratesobebs iTa-

vsebs, rac saSualebas iZleva asfaltbetons erTdroulad 

mieniWos sixiste maRal saeqspluatacio temperaturebze da 

elastiuroba dabali temperaturebis areSi.  

3. gamokvlevebiT dadasturebulia SemkvrelSi elastiuri 

asfalten-polimeruli badeebis warmoqmnis hipoTeza. 

gamokvleulia kauCuk-poliolefinis modifikatoris Sem-

cveli bitumebis Taviseburebebi mcire deformaciebisa da 

datvirTvebis mravaljeradi modebis pirobebSi.  

4. dadgenilia asfaltbetonis fizikur-meqanikur Tvisebebze 

bitumis, RorRisa da modifikatoris Semadgenlobis 

zemoqmedebis kanonzomierebebi da maTi varirebis zRvrebi. 

asfaltbetonis narevSi Cvens mier SemuSavebuli danamatis 

Seyvanisas simtkicis zRvari kumSvaze 50°C temperaturisas 

40-50%-iTYizrdeba, xolo 0°C-ze 5-10%-iT. amasTanave, 

umjobesdeba wyalmedegoba da mcirdeba asfaltbetonis 

wyalgajereba.  

5. Seswavlilia modifikatoris gavlena sxvadasxva tipis 

asfaltbetonis bzarmedegobaze. dadgenilia, rom 

kompleqsurad modificirebul asfaltbetons dinamiuri 

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

xanmedegoba _ 1,5-jer.  

6. Seswavlilia asfaltbetonis siblantis gansazRvris 

meTodi, Zvris deformaciebis dagrovebis siCqaris maxasia-

TeblisTvis, 600°C-is temperaturaze, gverdiTi gafarToebis 

SezRudvis pirobebSi. kompleqsuri modifikatoris Seyvana 
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iZleva Runvisas asfaltbetonebis simtkicis 2-5-jer 

gazrdis SesaZleblobas, maTi tipidan gamomdinare.  

7. dadgenilia, rom miRebul modificirebul asfaltbetons 

aqvs momatebuli medegoba TermoJangviTi zemoqmedebisadmi.  

8. wliuri ekonomikuri efeqti, romelic miiRweva Cvens mier 

SemuSavebuli modificirebuli asfaltbetonis narevebis 

gamoyenebiT, danamatebis armqone imave narevebTan SedarebiT 

4 sm sisqis fenisaTvis Seadgina 1.7 lari, sagzao samosis 

yovel 1 m2-ze 2011 wlis fasebiT. 
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