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magistraBl uri mi BsadenebiT navTobis saerTaSoriso
standartebTan misadagebu i parametrebiT transportirebis
da Senaxvis monitoringis meTedo Bogiis damuSaveba da
navTobis narCenebis samSeneb B 0 sagmeSi gamoyeneba
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sagarTve B os tegnikuri universiteti

saamSeneb 1 o Faku I teti

Cven, gqvemoT xe B ismomwerni vadasturebT, rom gavecaniT dimitri
nadiraZis mier Sesrullebull sadisertacio naSroms dasaxelebiT:
“magistraluri mi B sadenebiT navTobis saerTaSoriso
standartebTan misadagebu B i1 parametrebiT transportirebis da
Senaxvis monitoringis meTedoBogiis damuSaveba da navTobis
narCenebis samSeneb B O sagmeSi gamoyeneba” da vaZBevT rekomendacias
sagarTvelos tegnikuri universitetis saamSenebBo Takull tetis
sadisertacio sabWoSi mis ganxi Bvas dogtoris akademiuri xarisxis
mosapoveb B ad.

TariRi

xe ImZRvane Bebi: prof T. Jordania
prof. n. xundaZe

recenzenti: pro¥f. 0. maxaraZe

recenzenti: pro¥f. g. WoxonelliZe
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avtori: nadiraZe dimitri

dasaxe Beba: magistraBluri miBsadenebiT navTobis saerTaSoriso
standartebTan misadagebuli1 parametrebiT transportirebis da
Senaxvis monitoringis meTedoBogiis damuSaveba da navTobis
narCenebis samSeneb I 0 sagmeSi gamoyeneba

Taku I teti: saamSeneb B O
xarisxi. dogtori

sxdoma Catarda;

individuaBuri pirovnebebis an institutebis mier
zemomoyvani B i dasaxe B ebis disertaciis gacnobis mizniT
moTxovnis SemTxvevaSi misi arakomerciulli miznebiT kopirebisa da
gavrcelebis wufBeba miniwebuli1 aqvs sagarTveBlos tegnikur
universitets.

avtoris xe Imowera

avtori 1inarCunebs danarCen sagamomcemBo ufBebebs da arc
mT Biani da arc misi callkeuli komponentebis gadabeWdva an sxva
raime meTodiT reproduqcia dauSvebelia avtoris werilobiTi
nebarTvis gareSe.

avtori irwmuneba, rom naSromSi gamoyenebulli saavtoro
uf BebebiT dacull masallebze miRebu B ia Sesabamisi nebarTva (garda
mcire zomis citatebisa, romBebic moiTxoven mxoBod specialur
mimarTebas HBiteraturis citirebaSi, rogorc es miRebullia
samecniero naSromebis Sesrulebisas) da yveBla maTganze iRebs
pasuxismgeb B obas.


http://www.pdfcomplete.com/1002/2001/upgrade.htm

&
2
C

PDF
omplete

Click Here & Upgrade
Expanded Features

Unlimited Pages

reziume

XX-XXI saukuneebSi warmoebis ganviTarebisa da Sesabamisad
energomoxmarebis dargSi erTerT  umniSvne Bovanes  sakiTxs
warmoadgens energomatareb B ebis transportirebis infrasrugturisa
da maTi saeqspBuatacio meTodoBogiebis ganviTareba, rac
gansakuTrebiT mniSvne B ovania sagarTve B osaTvis, rogorc aziisa da
evropis damakavSirebe Bi da satranzito qveynisaTvis.

sadisertacio naSromis pirvel TavSi asaxullia saxmeleTo
terminall ze gamoyenebu Bi mowyobi Bobebis testireba, kallibracia
eqsp B oataciaSi myof +terminallebze, rogorc wesi, mimdinareobs
yve B a arsebuli mowyobi B oba-danadgarebis testireba da
kaBibracia. rac mizanSewoni Bia terminali-sadguris gamarTulli da
Seuferxebe bi muSaobisaTvis.

rogorc wesi navTobis terminallebze, aucillebel da mTavar
sakiTxad rCeba navTobis raodenobis ganmsazRvrel i sistemis swori
da efeqturi eqspBuataciis Catareba-monitoringi, rac saSualebas
1ZBeva ganisazRvros ramdenad sworad muSaobs aRniSnull sistemaSi
Semavalli TiToeuli danadgari, radganac TiToeull maTganzea
damokidebu B i navTobis zusti raodenobis gansazRvra.
testirebebisa da kalibraciebisaTvis SemuSavebulia specialluri,
Tanamedrove programebi saerTaSorisod aRiarebulli standartebis
mixedviT, romBebSic Sedis mowyobiBobebis da danadgarebis
saka l ibracio monacemebi

standartebis Sesabamisad, Cvens mier Catarebull ia
“dasav B eTis mimarTuBebis saeqgsporto mi Bsadenis” wnevis sagaC da
damgdeb sadgurebze, sufsis saxmeBeTo +terminallze arsebuli
navTobis raodenobis  ganmsazRvrel i sistenis Semadgene B i
mowyobi B obebis testireba-kalibracia: temperaturis anu e Bementis
testi, wnevis gadamcemis testi, motorizebulli sarqvelebis
kalBibracia, turbinisa da masze arsebulli mTvBelis testebi,
simkvrivis mzomis kalibracia, sibBantis mzomis kaBibracia, wylis
procentulli Semcve B obis mzomis kal ibracia, navTobis
parametrebis ZiriTadi mTvBelis testireba. +testirebebi aseve
Cautarda gafrTxilebebs, dinebis kompiuteris konfiguraciebs,
ZiriTadi mTvBelis CamrTvelebs, swrafi moZraobis sadguris
tumbosa da sodenoids, barometrebs da Termometrebs.

Catarebuli kvBevebis Sedegad miRweuli igna zemoaRniSnulli
obieqtebis srulli saerTaSoriso standartebis Sesabamisi
eqsp Buatacia, obieqtebze arsebuli xarvezebis aRmofxvra, maTi
Seuferxebe b1 da efeqturi muSaoba.
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Mmeore TavSi aRwerillia saxmeBeTo terminallze navTobis
parametrebisa da raodenobis dadgenisa da gaangariSebis meTodi.
eqsp B oataciaSi myof terminallebze, rogorc wesi mimdinareobs
avtomaturi gamoTvBa navTobis im parametrebisa, romBebic
gansazRvraven navTobis zust raodenobas.
rodesac navTobi mi Bsadenis saSuallebiT gaivlis wnevis sagaC
da damgdeb sadgurebs, romBebic ganawi Bebu Bia mi Bsadenis mTel
sigrZeze, Sedis saxmeBeTo terminalis wnevis mareguBirebell anu
usafrTxoebis sarqvelSi, romBis saSuallebiTac xorcielldeba
wnevis dagdeba, raTa mdovred wamosulma navTobma Seuferxebllad
da wusafrTxod gaiaros ew. navliobis mTvBelBi. terminall ze
navTobis mTv il el ande mi B sadenSi Cayenebulia  specialluri
Tilltrebi, raTa ganxorcieldes navTobidan narCenebis srulli
gafill tvra
navTobis raodenobis mTvBeli Seicavs ramdenime nakadian
sistemas, romBebzec ganBagebullia Semdegi  mowyobi N obebi:
maregulirebel®i1 sarqueli, wnevis diferencialuri gadamceni,
temperaturis elementi, temperaturis mzomi, Termometri, navTobis
specialluri mTvBel1 turbina wnevis gadamcemi, wnevis barometri,
nakadidan navTobis parametrebis ZiriTad mnTvBelSi navTobis
gadamsrolleli sarqveli, nakadis saboBoo sarqueli, riTac
xorcieldeba gazomilli navTobis +transportireba ZiriTadi
rezervuarebisaken.
mTvBels gaaCnia swrafi moZraobis sadguri, sadac
xorcieldeba navTobis parametrebis: simkvrivis, sibBantis, wylisa
da na B egebis raodenobis gansazRvra. am danadgarze
damontalebull ia Semdegi mowyobi B obebi: sinkvrivis mzomi,
sibBantis mzomi, wy Bis da danarCeni sxva minarevebis mzomi, sinjis
danadgarti, wnevis eleqgtronuli gadamceni, temperaturis
maCvenebe 01 e 0 ementi.
mTvBelze agreTve mierTebulia specialuri mowyobi ll oba,
sadac xorcielldeba im TardobiTi koeficientis gaangariSeba,
romelic Seadgens erT saaTSi gamavalli navTobis raodenobis
Tfardobas im sixSiresTan, ra sixSirec gaaCnia turbinas erT saaTSI,
sabo B ood monacemebi 1gzavneba agreTve dinebis kompiuterSi.
dinebis kompiuteri muSaobs im specialuri programiT,
romellic Rebu I obs da gadascenms signal ebs yve B a im
mowyobi B obebs, romBebzec zemoT gvqonda saubari.
mravBladaa saxmeBeTo terminallebi, romBebzec aSenebullia
importirebulli navTobis droebiTi Semnaxavi miwiszeda
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rezervuarebi, saidanac drois garkveulli Sualledebis Semdeg
xorcie bl deba navTobis egsporti.
standartebis Sesabamisad, Cvens mier Catarebulli igna
saegsportod gamzadebuBi navTobis raodenobis gaangariSebis
meTodi, sadac gamoyenebu Bi igna navTobis Semdegi parametrebi:
1) nedBi navTobis simkvrive 15 °C-ze;
2) navTobSi wyBis Semcve I oba %-Si;
3) navTobSi sxva danall egebis Semcve B oba %-Si;
4) navTobSi Semavali wylis sinkvrive 15 °C-ze;
5) rezevruarebis kall ibracia mm-Si;
6) navTobis temperatura rezervuarSi °C-Si;
7) rezervuaris ked lis temperatura.
zemoaRniSnu b1 parametrebis gamoyenebiT isazRvreba:
1) cxrillebis saSuallebiT rezervuaris motivtive saxuravis
koreqcia;
2) miRebuli monacemebis safuZzvelze saerTo dafFigsirebuli
mocu I oba;
3) saerTo standartulli mocu ll oba 15 °C-ze;
4) saerTo masa tonebSi;
5) standartulli moculloba 15 °C-ze (metri kubSi);
6) sufTa masa tonebSi;
7) saerTo standartulli moculloba 60 °Fze (bare BebSi);
8) sufTa standartulli moculloba 60 °F-ze (bare HebSi).
gaangariSebis magaBiTi:
1. rezervuarSi navTobis simaR Be — 14105;
rezervuaris kalibraciis cxrilis gamoyenebiT viRebT monacems
— 48178.929;
2. temperatura - 216°C:
14 (22 * 106 * (T - 15));
1 + (22 * 0.000001 * (21.6 - 15)) = 1.00015;
3.1 * 2 = 48178929 * 1.00015 = 48186.156;
4. mocemu Bi cxrilidan viRebT Semdeg monacems - 510.014;
5.3 — 4 = 48186.156 — 510.014 = 47676.142;
6. mocemuli cxrilidan dafigsirebulli temperaturis mixedviT
ViRebT Semdeg monacems - 0.9945;
7.5 * 6 = 47676.142 * 0.9945 = 47413.923;
8. Baboratoriidan miRebuli monacemi - sveli navTobis simkvrive
15°C-ze = 0.8492;
amerikis navTobis iInstitutis nmier dadgenilli saerTaSoriso
koeficienti 0.8492 — 0.0011 = 0.8481;
9. 7 * 8 = 47413923 * 0.8481 = 40211.748;

Vi
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10. maboratoriidan miRebuli monacemi — wyBisa da danallegebis
Semcve Bobis Sesaxeb e.i. 020%, gamoTvBis Sedegad Seadgina
Semdegi monacemi - 94.828;

7 — 10 = 47413923 — 94.828 = 47319.095;

11. navTobis simkvrive mSrall (gauwy Bovanebull) mdgomareobaSi
15°C-ze = [(sveli navTobis simkvrive 15°C-ze * navTobis Semcvell i
wy Bis simkvrive 15°C-ze) * 100 - wyBis SemcveBoba %-Si *
dana B egebis SemcveBoba %-Si] / [(nhavTobis Semcveli wylis
simkvrive 15°C-ze * 100) - (svelBi navTobis simkvrive 15°C-ze *
wy B is Semcve B oba %-Si1 * dana B egebis Semcve B oba %-Si)];
es monacemebi mocemuli gvagqvs Baboratoriidan, magram
gaTvlebis Catarebamde saWiroa wyBis SemcvelBlobisa da
dana B egebis Semcve Bobis koreqtireba, anu (navTobis Semcveli
wy Bis simkvrive 15°C-ze * wyBis Semcve Boba %-Si * danaBegebis
Semcve Boba %-Si) / (sveli navTobis simkvrive 15°C-ze) = 10149 *
0.20 / 0.8492 = 0.24;
zemoaRniSnu B 1s Sesabamisad:

[(0.8492 * 1.0149) * 100 — 0.24] / [(1.0149 * 100) — 0.8492 * 0.24] =

= 85.945 / (101.49 — 0.20381) = 85.945 / 101.28619 = 0.8485;

0.8485 — 0.0011 = 0.8474;

navTobis sufTa raodenoba tonebSi 08474 * 47319.095 = 40098.201;

12. navTobis saerTo standartulli mocull oba 60°F-ze (bare lebSi)
47413.923 * 6.293 = 298375.817,

13. navTobis sufTa standartulli mocull oba 60°F-ze (bare lebSi)
47319.095 * 6.293 = 297779.065.

saerTaSoriso standartebis gaTvaBiswinebiT, Cvens mier

Catarebuli samuSaoebis Sedegad SemuSavebulli da pragtikaSi

danergi i1 igna rezervuarebSi navTobis zusti raodenobis

ganmsazRvre i meTodi, “dasavBeTis mimarTullebis saegsporto

mi B sadenis” sufsis terminal ze.

qvemoT naxazebSi 1 da 2 warmodgeni Bia grafikulli masala,

sadac sgematuri da cifrobrivi gamosaxullebiT mocemullia
“dasavBeTis mimarTullebis saeqsporto millsadeniT” 2005 wlhlis
ganmav B obaSi transportirebuli navTobis, sadisertasio naSromSi
warmodgeni Bi meTodiT da kompiuterulli sistenis saSuallebiT
dadgenili  mocullobebis Sedarebis Sedegad dafigsirebulli
sxvaobebi, agreTve daangariSebu Bia aRniSnulli sxvaobebis Sedegad
transportirebulli navTobis satranzito gadasaxadebis
gaTv B ebisas miRebu 01 sxvaobebi.

Vii
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2005 wl is Tveebi
——o—sadisertacio naSromSi warmodgeni i meTodiT dadgenisas ——kompiuterulli sistemiT dadgenisas
dadgenis naSromSi warmodgeni Bi meTodiT dadgeni i kompiuterulli meTodis saSuallebiT dadgenili sxvaoba am meTodebiT dadgeni Bi navTobis
TriRi navTobis mocu B oba (aT.barel i) navTobis moculloba (aT.bareli) mocu B obebs Soris (procentebSi)
31.01.2005 4326,87 4322,93 0,09
28.02.2005 4001,62 3996,52 0,13
31.03.2005 4358,35 4353,34 0,11
30.04.2005 4202,23 4196,23 0,14
31.05.2005 4538,58 453257 0,13
30.06.2005 4382,13 4377,12 0,11
30.07.2005 4393,67 4388,67 0,11
31.08.2005 3607,12 3602,12 0,14
30.09.2005 4376,64 4370,74 0,13
31.10.2005 4447,02 4441,22 0,13
30.11.2005 4245,79 4239,79 0,14
31.12.2005 4644,84 4639,24 0,12
naxazi 1. - “dmsm”-is saSuallebiT 2005 wlis ganmavBobaSi importirebulli navTobis mocull obebi, sadisertasio naSromSi

warmodgeni Bi meTodiT da kompiuterulli sistemis saSuallebiT dadgeni Bi navTobis mocu B obebis SedarebiT

viii
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10 11 12

Bsadisertacio naSronSi warmodgeni Bi meTodiT dadgeni I mocull obaze satranzito gadasaxadi ®kompiuterulli sistenis saSualebiT dadgeni I mocu ll obaze gadasaxdel i satranzito Rirebul eqa

naSromSi warmodgeni Bi meTodiT dadgeni i kompiuterulli sistemis saSuallebiT dadgeni miRebu B1 sargebeli importirebulli

dadgenis importirebulli navTobis mocu I obaze navTobis mocu Bobaze gadasaxde i tranzitis navTobis zusti mocu B obis dadgenis

TriRi gadaxdi li tranzitis Rirebulleba (USD) Rirebu Beba (USD) Sedegad

Tanxobrivad (USD) SedarebiTi (%)

31.01.2005 865373,34 864586,57 786,77 0,09
28.02.2005 800323,56 799304,87 1018,69 0,13
31.03.2005 871669,45 870668,62 1000,83 0,11
30.04.2005 840446,26 839245,63 1200,63 0,14
31.05.2005 907715,06 906514,29 1200,77 0,13
30.06.2005 876425,1 875424,25 1000,85 0,11
30.07.2005 878734,89 877734,16 1000,73 0,11
31.08.2005 721423,73 720423,55 1000,18 0,14
30.09.2005 875328,03 874147,86 1180,17 0,13
31.10.2005 933874,78 932656,29 1218,49 0,13
30.11.2005 891615,92 890355,28 1260,64 0,14
31.12.2005 975417,19 974240,44 1176,75 0,12

Jami 10438347,31 10425301,82 13045,49
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naxazi 2. - “dmsm’-is saSuallebiT 2005 wlis ganmavB obaSi transportirebulli navTobis satranzito gadasaxadebi, naSromSi
warmodgeni Bi meTodiT da kompiterulli sistenis saSuallebiT dadgeni Bi navTobis mocu B obebis cdomi Bebebis gaTvaliswinebiT,
satranziro gadasaxadebis gaTv B ebisas miRebu B i sxvaobebis miTiTebiT
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mesamc— 1avST asaxu Bia civi hidrosaizolacio safaris optimaluri
Sedgeni B obebi, maTi Tvisebebi da datana samrewve Bo pirobebSi. mastikis
ZiriTad komponentebs warmoadgenen: bitumi, uaitspiriti da namuSevari
manganis zeTi. urullono safaris srullyofisaTvis warmoebda misi
armireba minagsovi BiT, ramac sagrZnob Bad gaaumjobesa civi asfall tovani
mastikis Tvisebebi, saxuravis safaris bzarmedegobis gazrdis safuZvel ze.

laboratoriuli kvl evis Sedegad sawarmoo pirobebisTvis
gamoyenebu 01 igna mastikis sami seria, komponentebis masiTi Sedgeni BobiT

%-Si (cxrili 1) da tegnikuri maxasiaTeb BebiT (cxrili 2).

cxrilli 1
mastikis Sedgeni I oba
komponentebi, Sedgeni B oba
%-Si I I "
navTobis
bitumi (bn-V) 43 42 40
uaitspiriti 43 41 40
namuSe_varl ) 14 17 20
manganis zeTl
cxrilli 2
mastikis tegnikuri maxasiaTeb B ebi

maxasiaTeb B ebi mastikis Sedgeni I oba

I I "
darbi Bebis 80 84 90
temperatura, °C

D

temperaturamedegoba | Se B Roba ar SelRoba ar Se B Roba ar
150 kuTxiT daxrisas, SeiniSneba SeiniSneba SeiniSneba
°C
nemsis SeRwevis
siRrme, 25°C-sas 00 00 0

Xi
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wimvadoDba, Sm

wnevisas, mgpa

ar SeiniSneba

ar SeiniSneba

25°C-ze 6 8 10

50 °C-ze 15 16 19

wya Il Jonadoba 0,4 mgpa 0,4 mgpa 0,4 mgpa

hidrostatikuri wnevisas wnevisas wnevisas
wya B Jonadoba | wya B Jonadoba | wya l Jonadoba

ar SeiniSnebaA

Zvradoba konusis

yinvagamZ B eoba,
cikli

D50 ciklis dros
simtkicis kHleba

50 ciklis dros
simtkicis kleba

mixedviT, sm 10.0 10,5 L2

Sewebebis unari, % 90 92 95

gamyarebis dro, sT 50 45 40

adhezia betonis

mimarT, kg/sm? 10 o 8
D

D50 ciklis dros
simtkicis kleba

aris 4-5% aris 4-5% aris 4-5%
bitumis mastikis damzadeba warmoebs Cveu Bebriv
DduRabsarevSi, samSebnebB o obiegtis teritoriaze. damzadebis
procesi  mimdinareobs Semdegi  TanmimdevrobiT. duRabsarevSi

itvirTeba damsxvreuli bitumis masa da isxmeba namuSevari manganis

zeTl,

narevi
samSeneb B 0o ubanze.
civi

areva.

erTgvarovani

Semdeg emateba saWiro raodenobis wuaitspiriti da
komponentebis uwyveti
gadaitvirTeba specialur WurWel Si,

iwyeba

masis miRebis Semdeg
rome Bl ic gadaitaneba

asfFall tovani mastikis datana betonis an duRabis FuZeze

xorcielldeba ZiriTadad meganizebull'i xerxiT - dambaCa-mFrqvevanaTi.

didi

FarTobebisas

mastikis

datana

SesaZlebel ia

Iineqciuri

duRabsatyorcniT, xoB o safaris armireba minagsovi 11T srull deba

specialuri

aparatis saSuallebiT. aRsaniSnavia, rom minagsovi liT

armirebu 1 safaris xanganZ B eoba Seadgens 15-20 we B iwads.

hidrosaizo Bacio
gamoyenebis areallis gazrdis mizniT,
erTad damzadebulli

mastikis

igna efeqturi

tegnikuri

saJRenTi

Cvens mier

SesaZlebl obis da

I .mige BaZesTan

Sedgeni B obebi, Cvens

gqveyanaSi arsebull 1 masallebisa da warmoebis narCenebis gamoyenebiT.

warmodgeni B'i
procentulli

Semcve Boba da

saJRenTi

mocemu B ia cxri B ebSi 3-sa da 4-Si.

Sedgeni B obebis
Tizikur-meganikuri

komponentebis

maxasiaTeb 0 ebi

Xii
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saJRenTi1 Sedgeni 0 obebi

cxrilli 3

Kkomponentebi, masiTi %

saJRenTi1 Sedgeni B obebi

navTobis bitumi (bn-V) 70 80 90

po liuretani 10 7,5 50

poRlitetraftoreTilleni - 4 1,0 0,75 0,5

navTobis zeTi 17,5 10,75 4,0

stearinis mJavis gromiani

komp Beqsuri maribi 15 1,0 0,5
cxrili 4

saJRenTi1 Sedgeni B obebis Fizikur-meganikuri Tvisebebi

Sedgeni B obebis

saJRenTi1 Sedgeni B oebi

medegoba

maxasiaTeb B ebi I I Il cnobi i

darbi Bebis

temperatura, 106-110 106-107 106-108 65-70

°C

temperaturamedegoba .
o 96 99 95 60-ze nak B ebi

adhezia, kg/sm?

(ss 15140-89)

BiTonTan 3,5 3,5 3,9

keramikasTan 33 3,9 37

betoninTan 6,7 6,0 57

wya B STanTqma ar ar ar

xangrz I i aRiniSneba | aRiniSneba | aRiniSneba 7-10

gamocdisas, %

(ss 2477-85)

yinvagamZ Beoba —

17°C-ze gauZllo gauzllo gauzllo -

50 cikli

togsikuroba ara ara ara -

togsikuria | togsikuria | togsikuria
bioll ogiuri medegia medegia medegia -
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sarwyavi betonis arxebis nakerebis hermetizaciisaTvis Cven
davamzadeT sahermetizacio specialuri mastika saJRenTi
Sedgeni Bobisa da azbestis an sxva bunebrivi qvis masalebis
Txvni Bis gamoyenebiT 10-15%-1s raodenobiT. muSa Sedgeni B obis
arevis xangrZHl ivoba ar aWarbebs 12-15 wuTs.

aRniSnuli1 mastikis (hermetikis) danergva ganxorciellda
marneulis melioraciisa da wyallTa meurneobis sammarTvellos
sofel wereTHis magistraluri sarwyavi arxis 0,3 km monakveTze
1995 we B's. (ix. danergvis aqti).

garda  nakerebis hermetizaciisa saJRenTi Sedgeni B oba
gamoyenebu B'i igna BiTonis wyall sadeni miBebis koroziamedegobisa
da hidroizolaciis uzrunvelsayofad. saJRenTi Sedgeni B obebi
specialuri mfrqvevanaTi datanilli igna BiTonis milBebis mnTel
zedapirze sisqiT 1,0-1,5 mm.

aRniSnu l1 samuSaoebis danergva ganxorcielda Sps “be end
igss+”-is da Sps “nakadulis” obieqtebze 2005-2006 wHBebSi (ix
danergvis aqgtebi).

sadisertacio naSromis mTavari samecniero siax lea

L pirveBlad sagarTveBoSi dasavBleTis mimarTulebis
saeqsporto nmilsadenis saerTaSoriso standartebis
Sesabamisad transportirebulli navTobis zusti

raodenobis gansazRvrisTvis salWiro mowyobi l oba-
danadgarebis testireba da kall ibracia;

2. mi BsadeniT transportirebulli navTobis absoButur
sididesTan miax Boebu b i raodenobis gansazRvra
warmoebda gaangariSebis specialluri meTodebis
gamoyenebiT;

3. minagsovi 1T armirebuli civi bitumovani, wyall uJonadi

da xangamZBe mastikis damzadeba da maTi gamoyeneba
nagebobis konstruqciulli nawi Bebis zedapirebis
hidroizo BaciisaTvis.

4, saJRenTi1 Sedgeni B obebis damzadeba da maTi gamoyeneba
sarwyavi arxebis hermetizaciisa da HBiTonis milebis
antikoroziulli safarisaTvis.
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Abstract

In the XX-XXI centuries, the periode of industry development and incrising energy
use, one of the most important aspects is the development of oil and gas transportation
infrastructure and it's expluatation methodology, what is even more important for
Georgia, asthe bridge and transit country betwin Asia and Europe.

In the first chapter is defined testing and calibration processes of equipment used at
the on-land terminal. Usually, as arule, at al terminals under exploitation all equipment
and machinery undergoes testing and calibration, what is expedient for due and un-
interrupted working of terminal -stations.

Asthe main and necessary principle still remains effective and correct fulfillment of
oil quantity definition system’s exploitation implementation-monitoring, what makes
possible definition of correct working of each equipment which is the part of the said
system, as each of them influences on definition of exact quantity of oil. For testing and
calibration purposes are worked out special, modern programs according to the
acknowledged international standards, which include the calibration data for equipment
and machinery.

According to the appropriate standards, we, a Western Route Export Pipeline
pressure squeezing and lowering stations of Supsa on-land termina carried out testing-
calibration for oil quantity definition system equipment existing: temperature e.g. Element
Test, Pressure Transmitter and Pressure Differential Transmitter Tests, Motorized Valves
Cdlibration, Tests on Turbine and the Meter thereon, Density Meter Calibration showing
exactness of density of oil flow, Thickness meter calibration, Water Percentage Meter
Calibration, Oil Parameters Main Meter Testing. Warnings, flow computer configurations,
main meter switches, high speed action stations and sodenoids, barometers and
thermometers were tested as well.

Conclusion: As a result of the implemented investigations were received the
exploitation of the above objects in full accordance with the international standards,
elimination of defects existing at the objects, their continuous and effective maintenance.

In the second chapter is described the method of calculation and definition of oil
parameters and quantity at the on land terminal.

At the terminas under exploitation usually is undergoing the automatic calculation
of oil those parameters, which are defining the exact quantity of the ail.

When the oil passes though pipeline's pressure squeezing and lowering stations,
which are distributed along the whole length of the pipeline it is entering into the valve
regulating on-land terminal pressure e.g. the security valve, which provides the lowering
of the pressure for provision of non-interrupted and secure passing of slowly pouring oil
through the so called oil meter. At the terminal till the coming to the entrance of the oil
meter in the pipeline are installed the special filters for total clearing of the oil from the
waste.

Oil quantity meter includes several flow systems, where are located the following
equipment: Regulative valve, Pressure differential transmitter, Temperature element,
Temperature meter, thermometer, Special oil meter turbine, Pressure transmitter, Pressure
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parometer, 1ne transmission valve passing oil from the flow to the oil parameters main
meter, Flow last valve, which fulfills transportation of measured oil to the main reservaoirs.

Meter has the high speed action station, where isimplemented the quantity definition
of the following oil parameters: Density, thickness, water and sediments. On this
machinery are installed the following equipments: Density Meter, Thickness Meter, Water
and other minerals Meter, Sample equipment, Pressure e ectronic transmitter, temperature
showing e ement.

On the meter is fixed the special equipment, where isimplemented calculation of that
comparable coefficient, which is received by dividing of oil passing during one hour to
the frequency of turbine in an hour; the final data are transferred to the flow computer as
well.

The flow computer is working with special program, which is receiving and
transferring the signals to all equipment mentioned above.

The are alot of on-land terminals, where are built the temporary on-land reservoirs
for the imported oil; from these reservoirs is carried out the export of the oil in a certain
periods of time;

In accordance with the appropriate standards, we implemented the method for
calculation of oil ready for export, where were used the following parameters:

1. Crude oil density on temperature of 15 degrees of Celsius;
2. Water content percentage in theoil;
3. Other sediments content in the oil,;
4. Water density existed in oil on temperature of 15 degrees of Celsius;
5. Oil temperature in Reservoir calibration in mm;
6. Oil temperature in reservoir in degrees of Celsius scale;
7. Reservoir wall temperature;
Using the parameters above is defined the following:
Swimming roof correction using the tables;
Total fixed volume according to the existing data;
Total standard volume at the temperature of 15 degrees of Celsius;
Total weight in tons;
Standard volume at the temperature of 15 degrees of Celsius (cub. m.);
Pure weight in tons,
Total standard volume at the temperature of degrees of Fahrenheit (in Barrels);
Pure standard volume at the temperature of degrees of Fahrenheit (in Barrels);
Example of calculation:
1. Qil height in the reservoir — 14105, using the reservoir calibration table we ‘re taking
the following parameter — 48178.929;
2. Temperature -21.6 degrees of Celsius:
1+ (22*10*(T-15));
1+ (22*0,000001* (21.6-15))=1.00015;
1*2=48178.929*1.00015=48186.156;
From the appropriate table we' re taking the following parameter- 510.014;
5. 3-4=48186.156-510.014=47676.142;

©NOOA®®NE
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b. From e given table according to the temperature we're taking the following
parameter -0.9945;

7. 5*6=47676.142*0.9945=47413.923;

8. Thedatagot from laboratory — wet oil density at 15 degrees of Celsius=0.8492
The international coefficient stated by Oil Institute of USA - 0.8492-0.0011=C;

9. 7*8=47413.923*0.8481-40211.748;

10. The data got from laboratory regarding water and sediments content e.g. 0.20%; as a
result of the calculation was stipulated the following data— 94.828:
7-10=47413.923-94.828=47319.095;

11. Oil density in dry (water free) condition at the temperature of 15 degrees of Celsius =
((Wet oil dengity at 15 degrees of Celsius *oil included water density at 15 degrees of
Celsius)*100- water content in percentage* sediments contents in percentage))/(( Oil
included water density at 15 degrees of Celsius* 100) - (Wet oil density at 15 degrees
of Celsius *water content in percentage* sediments content in percentage));

These datawe' ve got from laboratory, but until carrying out the calculation, water and
sediments content are to be corrected e.g. ( Oil included water density at 15 degrees of
Celsius *water content in percentage* sediments content in percentage)/ (Wet oil
dengity at 15 degrees of Celsius)=1.0149*0.2/0.8492=0.24;

According to al above

((0.8492*1.0149)* 100-0.24)/((1.0149* 100)-0.8492* 0.24)=85.945/()101.49-
0.20381)=85.945/101.28619=0.8485

0.8485-0.0011=0.8474;

Oil net quantity in tonsis 0.8474*47319.095=40098.201;

12.Qil total Standard volume at 60 degrees of Farenheit (in Barrels)
47413.923*6.293=298375.817,

13.Qil net Standard volume at 60 degrees of Farenheit (in Barrels)

47319.095* 6.293=297779.065.
Taking into the account the international standards and the results of our
investigations, we worked out and applied to the practi ce the method of definition of oil
exact quantity in reservoirs at Western Route Export Pipeline Supsa terminal.

Here in grafics 1 and 2 is presented difference in volumes of oil imported through
“WREP” in 2005, using described method of cal culation and computer cal culation method
and the difference in transit payments, regarding the different methods of oil volume
calculation.
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—e— By described method of calculation -=— By computer calculation method
Date The volume of oil by described method of The volume of oil by computer cal culation method differencein oil volumes (percent)
calculation (th. barrel) (th. barrel)
31.01.2005 4326,87 4322,93 0,09
28.02.2005 4001,62 3996,52 0,13
31.03.2005 4358,35 4353,34 0,11
30.04.2005 4202,23 4196,23 0,14
31.05.2005 4538,58 4532,57 0,13
30.06.2005 4382,13 4377,12 0,11
30.07.2005 4393,67 4388,67 0,11
31.08.2005 3607,12 3602,12 0,14
30.09.2005 4376,64 4370,74 0,13
31.10.2005 4447,02 4441,22 0,13
30.11.2005 4245,79 4239,79 0,14
31.12.2005 4644,84 4639,24 0,12

Graf. 1. — Difference in volumes of oil imported through “WREP” in 2005, using described method of calculation and computer calculation method
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2005. month

9 10 11 12

§ Transit payment for oil volume calculated us ng computer method

Date Transit payment for oil volume calculated Transit payment for oil volume calculated using computer Income grouth using precise method of calculation
using described method (USD) method (USD)
usb %

31.01.2005 865373,34 864586,57 786,77 0,09
28.02.2005 800323,56 799304,87 1018,69 0,13
31.03.2005 871669,45 870668,62 1000,83 011
30.04.2005 840446,26 839245,63 1200,63 0,14
31.05.2005 907715,06 906514,29 1200,77 0,13
30.06.2005 876425,1 875424,25 1000,85 011
30.07.2005 878734,89 877734,16 1000,73 011
31.08.2005 72142373 720423,55 1000,18 0,14
30.09.2005 875328,03 874147,86 1180,17 0,13
31.10.2005 933874,78 932656,29 1218,49 0,13
30.11.2005 891615,92 890355,28 1260,64 0,14
31.12.2005 975417,19 974240,44 1176,75 0,12

Total 10438347,31 10425301,82 1304549

Graf 2. - Difference in transit payments, for oil imported through “WREP” in 2005, calculated using described method of calculation and computer

calculation method
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e tird chapter are stated the optimal contents for cold hydro-isolation surface,
it's characteristics and drifting on during the production process. The main component of
the mastic are bitumen, white-spirit and used automobile oil. For perfection of unrolled
surface was fulfilled it's reinforce with glass fiber, what considerably increased the
quality of cold asphalt mastic on the basis of increase of roof surface crack-steadiness.

According to the laboratory investigations for production process were used three
series of mastic with the following weight content (shown by percentage in Table 1) and
technical characteristics (Table 2):

°C

Tablel
Mastic’ s content
Components, % Contents
I [ [
Oil bitumen (BN - 43 42 40
V)
White-spirit 43 41 40
Used automobile oil 14 17 20
Table2
Mastic’'s Technical Characteristic
Characteristics Mastics Contents
I [ [
Softening temperature, 80 84 90

Temperature steadiness
while incline angle of

Decomposition

Decomposition isn't

Decomposition isn’t

hydrostatic pressure,

At pressure of 0,4
mgpawater leakage

mgpa water leakage

15°, isn’t noticed noticed noticed
0,
C
Deepnessof needle
t 25°
entrance at 25°C 60 60 70
Straining ability at 25 °C
Scalein centimeters 6 3 10
- . o
Strai hing ability at 50 "C 15 16 19
In centimeters
Water leakage at At pressure of 0,4 At pressure of 0,4

mgpa water |eakage

mgpa is't noticed isn’t noticed isn’t noticed
Budge ability according
to conein centimeters 10,0 10,5 12
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Auneson aoiity, % 90 92 o5
Hardening time, hours 50 45 40
Adhesion ability
towards the concrete, 10 9 8
kg/ cm?

; ; During 50 cycles During 50 cycles During 50 cycles
Fre(laZI ng steadiness, steadiness steadiness decreased by | steadiness decreased by
cycle decreased by 4-5% 4-5% 4-5%

Bitumen mastic is to be prepared in ordinary lime mixer on the territory of
construction object. The preparation process is fulfilled by the following order: in the lime
mixer is loaded the bulk of broken bitumen and is poured in the used automobile oil,
afterwards is added the necessary quantity of white-spirit and the constant mixing of the
components starts. After receiving the homogenous mixture, the said mixture is to be
poured in specia vessels, which is ready to be transported to the construction plot.

Cold asphalt mastic placement on concrete or lime base is implemented mainly by
mechanized way e.g. by pistol-sprinkler. Whilst the sprinkling on the big areas the mastic
might be placed by injection lime sprinkler, as for the surface enforce by glass fiber, it is
to be carried out by special equipment (apparatus).

It is notable that the enforced surface validity period makes up 15-20 years.

To increase the technical possibilities and using area of hydro-isolation mastic, we,
together with L.Mikeladze prepared effective saturation mixtures using the materials
existing in the country and the production waste.

The contents of components shown in percents and physical-mechanical
characteristics of the performed saturation mixtures are shown in the Tables 3.3.and 3.4.

Table 3
Saturation Mixtures

Components, % Saturation mixtures

I I "
Qil bitumen (BN-V) 70 80 90
Poly Urethan 10 75 50
Poly tetrafluorine
ethylene - 4 1,0 0,75 0,5
Petroleum Qil 175 10,75 4,0
Stearin Acid’'s 15 10 05

Crome Complex sat

XXi
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Table4
Saturation Mixtures Physical-mechanical Characteristics

Mixture' s Saturation mixture's Contents
Characteristics | [ [ Known
C,ngte”' hg temperature, 106-110 106-107 106-108 65-70
ngmperaI“re steadiness, % 99 95 L ess then 60
Adhesion, kg/sg.cm
(ss 15140-89) towards
g"eta' . 35 35 3.9
Ceramétc 3,3 3.9 3,7

oncrete 6,7 6,0 5,7
Water absorbing while . .
long lasted testing Not noticed Not noticed nolili%ted 7-10
(ss 15140-89), %
Freezing steadiness at
17°C, 50 cycles Steady Steady Steady
Toxicity Non-toxic Non-toxic Non-toxic i
Biologic Steadiness Steady Steady Steady -

For hermetic safety of the sprinkle concrete stitches we prepared the special mastic
using saturation mixture and powder of asbestos or of other natural stone materias by
quantity of 10-15%. The mixing period for working mixture doesn't exceed 12-15

minutes.

The above mentioned mastic (hermetic) was inculcated on 0,3 km. of Village
Tsereteli main water line under Marneuli Melioration and Water Economy Department in
1995 year. (See attached the appropriate Statement).

Besides the stitches hermetic safety, the saturation mixture was used for provision
of metal water-pipes corrosion steadiness. The saturation mixture is placed on metal pipes
whole area by the special sprinkler; the sickness of the layer makes up 1,0-1,5 mm.
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I ne apove mentioned works were incul cated on the construction objects of “B and

X+" Ltd in 2005-2006 years (See attached the appropriate Statement).

The main scientific innovations of the present dissertation work are as follows:

1. Thefirst timein Georgiaisimplemented the testing and calibration of equipment
and machinery necessary for definition of the exact quantity of oil transported
through Western Route Direction Export Pipeline according to the international
standards;

2. Definition of the quantity, close to the absolute measure of the oil transported by
the pipeline, using the special methods of calculation;

3. Preparation of cold bitumen enforced by glass fiber and waterproof mastic, with
long period of validity; and their using for buildings construction parts surface
hydro-isolation;

4. Saturation mixture preparation and its use for water-line hermetic safety and metal
pipes anti-corrosion surface.
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adamianis mier aRmoCenill wiaRiseul Tagan yveBaze ZvirTfass
allbaT navTobi warmoadgens, romelsac “dedamiwis sisxls”
uwodeben, zogjer ki “Sav 0Ogros”. oQqros gareSe cxovreba
SesaZzlBlebelia - misi sxva BiToniT Secvla xolBo navTobis gareSe
ver iImoZravebs avtotransporti, ver imuSaovebs verc erTi Zrava,
Tundac igi orTglis an atomuri iyos, ver davamnzadebT
hidrosaizoBacio da pBRastikur masall ebs, sasugebs da sxva.

kacobriobas ramdenime aTaswBeulli dasWirda imisaTvis, rom
eswavBa navTobis mopoveba, damuSaveba, transportireba da misi
racionall uri gamoyeneba.

navTobi aris energiis wyaro, mxoBlod 1 sm® navTobia saWiro,
raTa 10 gradusiT gavaTboT wyBiIT savse vedro, xolo nmis
asaduReb B ad sakmarisia naxevari Wiga

amasTan navTobs gaaCnia SesaniSnavi Tviseba: zedapirze
amosvlis wunari gareSe energiis daxarjvis gareSe, e.d. nmis
mosapoveb Bad saWiro ar aris menavTobeebis yofna miwis qveS,
rogorc es saWiroa qvanaxSiris da sxva madneulBis SemTxvevaSi.
navTobis mopoveba warmoebs WaburRiBebiT, cnobillia, ron
WaburRi Bebidan dReRamis ganmavBobaSi dedamiwis zedapirze
amosu i1 navTobis raodenobam SeiZBeba 10-20 aTas tonas miaRwios.
magaBiTad 1977 wels saudis arabeTSi moipoves 458 miBioni tona
navTobi 782  WaburRi I idan, el. TiToeuli maTgani whis
ganmav B obaSi 586 aTas tona navTobs iZBeoda, anu dReRameSi 1604
tonas.

unda aRiniSnos, rom navTobi dedamiwis wiaRSi TiTgmis
arasdros ar gvxvdeba naxSirwya Bbadovani sawvavis - gazis gareSe.
Tumca sawvavi gazi navTobis gareSe xSirad gvxvdeba. es ZvirTasi
sawvavi TFarTod aris gavrcelebulli udabnoebSi, =zRvebisa da

okeaneebis Tskerze da sxvagan. gazis SedarebiT srulli gamoyeneba
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ramdenime aTeulli wBis win daiwyo, radganac misi transportireba
da gamoyeneba moiTxovs tegnikur dones da aRWurvi l obas.

Tanamedrove pirobebSi navTobi da gazi didi warmatebiT
gamoiyeneba saxa l xo meurneobaSi.

navTobi 1iseTi wiaRiseullia, romBis maragis ganaxBeba ar
xdeba, misi Formaciis procesi Zalian nela mimdinareobs, amasTan
Isic unda aRiniSnos, rom sawvavis moxmareba yove 1 18-20 we I iwadSi
orjer izrdeba, mopovebis dRevandeBi tempebis SenarCunebiT,
navTobis maragi sakmarisia daaxBoebiT 2050-2055 wHBamde. magram
imeds iZBeva 1s garemoebac, rom grZelBldeba axalli sabadoebis
aRmoCena. cnobilia, rom dReisaTvis msofBioSi gamovilenili
navTobis maragis 65%-ze meti Tavmoyrillia axBo da Sua
aRmosav Bl eTis qveynebSi, afrikasa da meqgsikaSi 9%-mde, BaTinur
amerikaSi 6%-mde, aSS - 4%, dasavBeT evropaSi — 35%, aziaSi — 3%-
ze cota meti da kanadaSi — 1% [13].

unda aRiniSnos, rom mTeli istoriis manZi lze dedamiwis
wiaRidan amoRebu Bl ia daaxBoebiT 100 miBiardi tona navTobi,
xolB o yovelwhiurad iReben 3 mi Biard tona navTobs.

navTobis mopoveba uZvelBesi droidan warmoebs, magram XIX
saukunis dasawyisSi cnobillia, rom ZiriTadi sabadoebi 1iyo:
azerbaiganSi da pensilvaniaSi (aSS), XX saukunis dasawyisSi
navTobs wukve 19 qveyanaSi moipovebdnen. navTobis mopovebis
geografia arsebiTad gafarTovda 50-ian wBebSi; aRwevs 45-s, xollo
1975 wlisaTvis 75 gveyanas Seadgenda, xo B o dReisaTvis msof B 10Si
TiTgmis 80 gveyana awarmoebs navTobs.

azerbaijani msofBios uZvelesi navTobmompovebeB i1 qgveyanaa.
XIX saukuneSi ukve mogmedebda ramdenime sabado: ba Baxani, sabunCi,
bibi-eibaTi da sxva. Semdeg ki afSeroni (bago) udidesi sabado
gaxda. XX saukuneSi amuSavda ramani, binagadi, Subani, yara-Cuxoru,
kalla, zixi da sxva sabadoebi.

XX saukunis 30-ian wBebSi bagos raionSi, msofBioSi pirvelad
navTobis mopoveba daiwyes sazRvao sarewebidan.
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amJamad azerbaiganSi navTobis ZiriTad nawi Bs zRvaSi ipoveben.
ag bevri sabadoa aRmoCenili, maT Soris: “neftianie kamni”,
giurgiani, sangaCal i, karadaRi, bulla da sxva.

azerbaijanSi amoRebuBi navTobis saerTo raodenobam 15
mi Biard tonas miaRwia.

navTobis amoReba da Semdgom gardagmna saxallxo meurneobis
pirve Badi moxmarebis produqtebad - benzinad, dizelis sawvavad,
zeTad, sinTezur masalad, sapoxad da aS. sakmaod rTulli da
xanrgZ B ivi procesia

mecnierebi varaudoben, rom dedamiwis wiaRSi arsebulli
navTobis potenciuri vresursebis mxoBlod erTi mesamedi aris
aRmoCeni B'i.

Mmopovebu Bi1 navTobis transportireba, Senaxva da gadamuSaveba
navTobis mrewve B obaSi ZiriTad prob B emas warmoadgens.

sagarTve BoSi navTobis mopoveba da transportireba cnobillia
daviT aRmaSeneb B is droidan, sagarTve B os imdroindell saegsporto
saqon B is siaSi navTobic aris moxseniebull'i.

sagarTve BOoSi navTobis SedarebiT mcire sabadoebia aRmoCeni B i
guriaSi: natanebi, sufsa; kaxeTSi; garT B Si: mirzaani, patara Siragi,
norio da sxva.

sagarTve BoSi1 navTobis mrewve Bobis ganviTareba daiwyo 1929
w B idan, rodesac Camoya l ibda “sagnavTobi”.

sagarTvelo Tavisi geografiulli mdebareobiT warmoadgens
evropisa da aziis damakavSirebel derefans, romelBic uxsovari
droidan abreSumis gzad aris cnobilli.

20-e saukunis miwurull's aSenda navTobis mi B sadeni
azerbai janidan sagarTveBos gavBiT daba sufsamde, saxe BwodebiT
“dasavBleTis mimarTulebis saeqsporto mi B sadeni”, am mi BsadeniT
navTobi kaspiis zRvidan sagarTveBlos gavBliT miewodeba evropis
qveynebs.

Ggarda amisa, sagarTveB oSi TFfungcionirebs “bago-Tbi R isi-
jJeihani”-s navTobsadeni da “bago-Tbi Bisi-erzrumi”-s gazsadeni.
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winamdebare naSromSi ganxi Bullia magistraBluri mi 0 sadenebiT
navTobis saerTaSoriso standartebTan misadagebu B i parametrebiT
transportirebis da Senaxvis monitoringis meTodo B ogia
("dasavleTis mimarTulebis saeqsporto milsadenis” saSuallebiT
transportirebulli navTobis raodenobis gaangariSebisaTvis saliro
mowyobi B oba-danadgarebis saerTaSorisod aRiarebu i
standartebis Sesabamisad testireba-kalibraciis meTodika da
gaangariSebebi terminall ze arsebull 1 rezervuarebis gamoyenebiT) da

navTobis narCenebis samSeneb B 0 sagmeSi gamoyenebis perspeqtivebi.

navTobis saxa I xo meurneobaSi, TiTgmis sasicocxllo
daniSnu Bebis saWiroebis garda, misi narCenebi: navTobis bitunmi,
uaitspiriti, navTobis zeTi da sxva, mTel rig saSen masallebTan
kompoziciaSi warmogmnian hidrosaizo Blacio mastikebs da saJRenT
Sedgeni B obebs, romBebic didi warmatebiT gamoiyenebian sxvadasxva
daniSnu B ebis nagebobebis hidroizo BaciisaTvis.

rogorc cnobilia, aucillebelia sanrewelo da samogallago
Senobebis brtyeli gadaxurvebis, samSenebB o konstrugciebis
zedapirebisa da nagebobebis Ria zedapirebis dacva atmosferulli
mov B enebisgan, rac TavisTavad uzrunveBlyofs maT xangrZBiv da
saimedo egspBuatacias - warmoadgens erT-erT mniSvne B ovan
prob B emas mSeneb B obaSi.

Ggarda amisa, wyall SeuRwevadobis probBema nagebobebis
sarTull Sua gadaxurvebis, Senobis gadamRobi ked Bebis, miwisqveSa
konstruqciebis, sxvadasxva daniSnu B ebis arxebis, auzebis,
wya B sacavebis da sxva tipis nagebobebisaTvis aseve auci Bebel ia.

imis gaTvalBiswinebiT, rom sagarTveBlo 2zRvis pira qveyanaa,
gasakuTrebiT didi mniSvne Boba eniWeba nagebobebis sxvadasxva,
rogorc miwisqveSa, aseve miwiszeda konstrugciulli elementebis
hidroizo Bacias. Mmiwiszeda gadamRobi konstruqciebi
zRvispireTisaTvis damaxasiaTebeBi1 xSiri iribi mimarTuBebis
wvimebis gamo mniSvne Bovnad teniandeba da kargavs saeqgsp Buatacio
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Tvisebebs, xo B o miwisqgveSa nagebobebi da konstrugciebi ganicdian
gruntis wy Bebis zemogmedebas.

unda aRiniSnos, rom adre CvenSi hidroizoBacia srulldeboda
masaBebiT, rome B Tac ar gaaCndaT xangrZBivoba tenian garemoSi.
maga B iTisaTvis SeiZlBeba davasaxe B oT ThiBisis sportis sasaxlis
gadaxurva sami Ffena ruberoidiT, rac 5 wlis egspBRuataciis
Semdeg, rogorc uvargisi Seicvalla TunuqiT. aseve SeiZlleba
avRniSnoT Thilisis Tilarmoniis sakoncerto darbazis Ria
verandebis hidroizolacia, romelic sull mokBe xanSi gamovida
mwyobridan, radganac safars gauCnda mniSvne B ovani bzarebi da
daiwo wyBis gaJonva. BboBo xanebSi am daniSnuBebiT iyeneben
iIseT masallebs, rogoricaa hidroizoli, sxvadasxva saxis
p Bastikatebi, poBiizobutall ini, penetroni, penekriti, penep Bagi da
sxva mastikebi, aseve Cvens mier damzadebuli da gamoyenebulli
minagsovi 1T armirebuli hidrosaizoBlacio mastika da saJRenTi
Sedgeni B obebi, romBebic savsebiT akmayofi Beben maTze wayenebull
moTxovnebs.

Hhidrosaizo Bacio masallebis, maTi damzadebis tegno B ogiisa
da gamoyenebis didi interesi ImiT aris ganpirobebulli, rom
hidroizoBaciis Rirebulleba zogierT SemTxvevaSi Seadgens saerTo
samSeneb B0 xar jebis 15-20%-s, xo B o hidrosaizo Bacio samuSaoebis
Sromatevadoba 3-4 jer aWarbebs Sromis danaxar jebs, romBebic
saWiroa damcavi konstrugciebis asagebad.

Hhidroizo Baciis tipis, konstruqciis an kvanZebis SerCevisas,
gaTval iswinebuli unda ignes hidroizoBaciis warmoebis pirobebi,
Rirebulleba da deficituroba, ei. mSeneb Bobis adgi Imdebareobis
kB imaturi pirobebi, hidrosaizolacio samuSaoebis warmoebis
meganizaciis SesaZ 1 eb 1 obebi, kvaBiFiciuri muSaxe BT
uzrunve lyofa da sxva

Yyve Ba pirobis gaTvaliswinebiT, civ hidrosaizolacio
mastikas upiratesoba eniWeba cxeBTan SedarebiT, radganac es
ukanaskneBi  xasiaTdeba mcireodeni toksikurobiT  (garemos
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dabinZureba), travmatizmiT (damwrobis SemTxvevebi), sezonuri
SezRudviT misi gamoyenebisas, radganac cxeli bitumi civdeba
mi B sadenSi 20-35°C temperaturaze.

Ggadaxurvis xangamZBeoba bitumovani masaBiT mniSvne I ovnad
aris damokidebuli saxuravis an sxva zedapiris ganobze:
xangamnZ B eoba izrdeba daxris SemcirebiT, radganac mcire ganobi
saSua B ebas iZBeva gamoviyenoT sicivis mimarT medegi,
advi Bdnobadi mastikebi, romflebic rbi B debian dadebiTi
temperaturis pirobebSi, avseben =zedapirs da Taraven moWimvaze
arsebull bzarebsa da defeqtebs.

Senobis saxuravis an sxva zedapirebis safaris
hidroizo Baciisas, Sromatevadobisa da masa B atevadobis
Semcirebis mizniT, xSirad mimarTaven Sefrqveuli mastikis an
emu Bsiis armirebas daWri 01 minagsovi BiT [6; 11].

Bbitumis FuZeze Seqmni B Sedgeni B obebs savsebiT SesazBebelia
konkurencia gauwios poRimerullma masallebma, rac boB o xanebSi
sakmaod xSirad gamoiyeneba mSeneb B obis sxvadasxva dargebSi. maT
Segmnasa da Tvisebebis SeswavBis dargSi didi wBili miuZRvis
akad. p. rebinders da mis TFizikur-gimiuri meganikis skolas.
Tanamedrove periodSi polimerulli masa B ebis gamoyeneba
SezRudu Bia maRali Rirebullebisa da defFiciturobis gamo.

Uunda aRiIniSnos, rom civi bitumovani mastikebi mineralluri
SemvsebebiT ar SeiZBeba gamoyenebulli 1ignen qvemoT CamoTvHil
SemTxvevebSi:

1. Ria zedapirebis hidroizolaciisaTvis, romBebic ganicdian
wy B 1s zemogmedebas xangrZB ivi drois manZi Ul ze,

2. saxuravebis hidroizolaciisaTvis deformirebull an bzarian
fuZeze (moWimvaze), radganac civi bitumovani mastikebi ar
gamoirCevian sakmarisi bzarmedegobiT da e BastikurobiT;

3. roca eqspBluatacia mimdinareobs 100°C temperaturaze zeviT,

xangrZbBivi gacxelebisas, bitumis TandaTanobiTi karbonizaciisa
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da polimerizaciis gamo 1izrdeba simyife, rac iwvevs sabol oo
JamSi saxuravis wyall Jonadobas.

civi bitumovani mastikis Tvisebebis gaumjobesebisa da
gamoyenebis sferos gafarToebisaTvis, saSeni masallebisa da
nakeTobebis kaTedraze Cemi monawi BeobiT  1995-2001 wHlebSi
gamokvBeull1 igna axali Sedgeni Bobis, minagsovi Bi1T armirebulli
civi hidrosaizoBlacio mastika. garda amisa, kaTedraze Seigmna
axali saJRenTi Sedgeni B obebi, romBebic gamoyenebulli 1igna
marneu Bis raionis sof wereTHlis magistraluri sarwyavi arxis
hermetizaciisaTvis da Sps. “be end iksst’-is mier HRiTonis
mi B sadenebis antikoroziulli safarisaTvis (ix. Ddanergvis agtebi).

Yyove Bive zemoaRniSnulis gamo, winamdebare sadisertacio
naSromis Tema  warmoadgens aqtuallur  samecniero-sainJinro

prob I emas.

sadisertacio naSromis nmizani. naSromis mizans warmoadgens

magistraluri mi BsadenebiT navTobis saerTaSoriso standartebTan
misadagebu B i parametrebiT transportirebis da Senaxvis
monitoringis meTodoBogiis damuSaveba, kerZod: “dasavBleTis
mimarTu Bebis saeqsporto mi B sadenis” saSuallebiT
transportirebulli navTobis raodenobis zusti gansazRvrisaTvis,
navTobis maragis Semnaxve B sadgurze gamoyenebulli mowyobi B oba-
danadgarebis testireba, kalibracia da navTobis gaangariSebis
meTodebis gansazRvra saerTaSoriso standartebis Sesabamisad.
garda amisa, samuSaos mizans warmoadgens arsebuli
hidrosaizo Bacio masallebisa da saJRenTi Sedgeni B obebis saxeebis
kvBevisa da analizis safuzZve Bl ze maTi Sedgeni B obebis srullyofa,
iaffasiani sawyisi masa l ebis gamoyenebisa da  warmoebis
srullyofilli nmeTodebis damuSaveba. saboBlood wyalluJonadi,
xangamZBe, optimaBuri Sedgeni Bobis mastikisa da koroziamedegi

saJRenTi1 Sedgeni B obis miReba.
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sadisertacio naSronis mecnierull i siaxle. nasronmis

mecnierull  siaxBes warmoadgens magistraluri milsadenebiT
navTobis transportirebis da Senaxvis monitoringis meTodo B ogiis
damuSaveba, rac saerTaSoriso standartebis Sesabamisad (API)
sagarTve B oSi pirvelad ganxorcielda, “dasavBeTis mimarTuBebis
saeqsporto mi B sadenze” navTobis zusti raodenobis
gansazRvrisaTvis saWiro mowyobi B oba-danadgarebis testireba-
kaBibraciis da aseve navTobis absoButur raodenobasTan
miax Boebul i gaangariSebis meTodis  gamoyenebiT. naSronmis
mecnierull siax Bes warmoadgens agreTve wya BuJonadi da xangamZll e,
minagsovi 1T armirebulli civi bitumovani mastikis damuSaveba da
gamoyeneba mTelBi1 rigi nagebobebis konstrugciulli nawi Bebis
zedapirebis hidroizoRBaciisaTvis. Aaseve axali saJRenTi
Sedgeni B obebis damuSaveba da gamoyeneba sarwyavi arxebis nakerebis
hermetizaciisaTvis da BiTonis mi Bebis antikoroziulli

safarisaTvis.

sadisertacio naSronis pragtikulli mniSvhne Bl oba da miRebulli

Sedegebis reallizacia. 20-e saukunis bolos, sagarTve lom aRadgina

abreSumis gzis praqtikulli mniSvne Boba da datvirTa satranzito
magistraluri mi BsadenebiT, aRmosavBeTidan dasavleTisaken.
zemoaRniSnu B idan gamomdinare, agtualuri gaxda yve la
saerTaSoriso standartebTan Sesabamisad, ganxorciellebulliyo
mi Bsadenebis marTva da gaangariSebebi, ris safuzZvell zec
sagarTveBlosTvis am axall mniSvneBovan dargSi momzadda da

dasagmda ramdenime aTeull1 specialisti.
rac  Seexeba minagsoviBiT armirebul hidrosaizo B acio
mastikas, igi gamoirCeva wya B uJonadobiT, amasTan didi
xanganZBeobiT (1520 welBiwadi) bitum-ruberoidis safarTan
SedarebiT (2-5 we B iwadi). garda amisa Seqmni Bia aseve yinvagamZle,
atmosferomedegi da koroziamedegi saJRenTi  Sedgeni B obebi
BiTonis milebis antikoroziulli safarisa da rkinabetonis
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sarwyavi arxebisa da rkinabetonis mi Bebis nakerebis
hermetizaciisaTvis. sanuSaoebi danergi Bia mSeneb B obis sxvadasxva

dargis mTell rig obieqtebze (ix. danergvis aqtebi).

naSromis mocu I oba:
sadisertacio naSromi Sedgeba reziumes, Sesavlis, 3 Tavis,
saerTo daskvnebis, danarTebisa da gamoyenebu Bi Biteraturisagan,

rac gadmocemu Bia 207 gverdze.

35


http://www.pdfcomplete.com/1002/2001/upgrade.htm

