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saqarTvelos ganaTlebisa da mecnierebis saministro 

wyalTa meurneobis instituti 

garemos dacvis ekocentri 

 

bunebrivi da teqnogenuri katastrofebisas  

mTis landSaftebis usafrTxoebis  

RonisZiebebi  

g i v i   g a v a rd a S v il i  

teqnikis mecnierebaTa doqtori, profesori 

 

naSromSi ganxilulia saqarTveloSi 2008 wlis 

agvistoSi saomari moqmedebebis Sedegad gadamwvari 

tyis masivebis ekologiur-ekonomikuri zaralis Sefa-

sebisa da mTis ferdobebze niadagis eroziisagan dam-

cavi RonisZiebebi. 

2005-2010 ww. Catarebuli savele-saeqspedicio kvle-

vebis analizis safuZvelze warmodgenilia mdinare 

aragvis wyalSemkreb auzSi eroziul-Rvarcofuli 

procesebis prognozireba da maTi Sefaseba mdinare 

duSeTis xevisa da mleTis xevis magaliTze. 

ganxorcielebulia lentexisa da cageris raioneb-

Si eroziul-Rvarcofuli procesebisa da wyaldido-

bebis sawinaaRmdego sainJinro da fitomelioraciuli 

RonisZiebebi. 

saimedoobisa da riskis Teoriis gamoyenebiT Sefa-

sebulia tramplinis tipis axali konstruqciebis sai-

medooba da mwyobridan gamosvlis riski, Rvarcofis 

dinamikuri dartymis Zalisa da Rvarcofuli masiT 

gamowveuli woniTi datvirTviT, nagebobaze cal-calke 

da erTdroulad moqmedebis SemTxvevaSi; damuSavebuli 

da ganxorcielebulia sofel jvarboslis (mTaTuSeTi) 
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mimdebare erodirebuli mTis ferdobis sareabili-

tacio kompleqsuri RonisZiebebi. 

sxvadasxva uzrunvelyofis riskis mxedvelobaSi 

miRebiT SemuSavebulia saqarTvelos maRlivi kaSxle-

bis SesaZlo avariis SemTxvevaSi warmoSobili wyaldi-

dobebis maTematikuri imitacia Jinvalis, sionis, laja-

nuris, enguris da Saoris kaSxlebis magaliTebze. 

katastrofebis Teoriis gamoyenebiT Sefasebulia 

mcire simZlavris mewyrisa da Tovlis zvavis moZrao-

bis dawyebis xarisxobrivi analizi, romelic aRniSnu-

li procesebis prognozirebis saSualebas iZleva. 

samuSao exmianeba katastrofebis Semcirebis saer-

TaSoriso strategiis (ISDR) 2005-2015 ww. hiogos CarCo 

dokuments. 

naSromi Sefasebuli da rekomendebulia gamosace-

mad ssip wyalTa meurneobis institutis samecniero 

sabWos mier (oqmi #21, 2010 wlis 19 noemberi). 
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ECOCENTER FOR ENVIRONMENTAL PROTECTION 

 

MEASURES FOR THE SAFETY OF MOUNTAIN LANDSCAPES 

DURING NATURAL AND TEHNOGENIC DISASTERS 

 

G i v i  G a v a r d a s h v i l i  

Doctor of Technical Sciences, Professor 

 

The paper considers the estimation of ecological and economic 

damage to the forest tracts burnt as a result of the hostilities in 

August 2008 and measures for the protection of soil on mountain 

slopes. 

The prediction of erosion and mudflow processes in the Aragvi 

catchment basin and their assessment as exemplified by the rivers 

Dushetis-khevi and Mletis-khevi is presented on the basis of an 

analysis of the field-expeditional studies carried out in 2005-2010. 

Engineering and phytoameliorative measures against erosion and 

mudflow processes in Lentekhi and Tsageri districts are presented.  

Using the theory of reliability and risk, the reliability and the risk 

of breakdown of spring-board type new constructions are assessed 

in the case of separate and simultaneous action on the structure by 

the dynamic impact force of mudflow and the weight load caused by 

the mudflow mass. 

Complex measures have been worked out and implemented for 

the rehabilitation of the eroded mountain slope adjoining 

v. Jvarboseli (Mtatusheti) 

Taking into account risks of various provisions, a mathematical 

imitation of high waters in the case of possible breakdown of 
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Georgia’s high dams has been worked out using the cases of 

Zhinvali, Sioni, Lajanuri, Enguri and Shaori dams. 

Using mathematical theory of catastrophe the variability of 

potential energy of avalanche, which is in boundary equilibrium has 

been determined. It has been established that the exist from 

boundary equilibrium of the avalanche accumulated on mountain 

slope is described by the catastrophe of the fold. This makes 

possible to determine the peculiarity of the onset of avalanche 

motion with account of algebraic coordinates.     

The work echoes the Hyogo framework document of the 

International Strategy of Disaster Reduction (ISDR) 2005-2015. 

The work has been assessed and recommended for publication 

by the Scientific Council of the Institute of Water Management 

(minutes № 21, 19 November 2010). 

 

Editor:    Teimuraz Gvelesiani 

Doctor of Technical Sciences, Professor 

 

Reviewer:   Giorgi Khelidze 

Doctor of Technical Sciences, Professor 
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МИНИСТЕРСТВО ОБРАЗОВАНИЯ И НАУКИ ГРУЗИИ 

 ИНСТИТУТ ВОДНОГО ХОЗЯЙСТВА 

ЭКОЦЕНТР ОХРАНЫ ОКРУЖАЮЩЕЙ СРЕДЫ 

 

МЕРОПРИЯТИЯ ПО БЕЗОПАСНОСТИ ГОРНЫХ 

ЛАНДШАФТОВ ПРИ ПРИРОДНЫХ И 

ТЕХНОГЕННЫХ КАТАСТРОФАХ 

 

Г и в и  Г а в а р д а ш в и л и  

Доктор технических наук, профессор 

 

В работе рассматриваются экологически-экономическая 

оценка ущерба сожженных лесных массивов в результате 

военных действий в Грузии в августе 2008 года и защитные 

мероприятия от эрозии почв на горных склонах. 

На основе анализа полево-экспедиционных исследований, 

проведенных в 2005-2010 гг., представлено прогнозирование 

эрозионно-селевых процессов в водосборном бассейне реки 

Арагви и их оценка на примере ущелий рек Душети и Млетa. 

Представлены инженерные и фитомелиоративные меропри-

ятия по борьбе с эрозионно-селевыми процессами и наводнения-

ми в Лентехском и Цагерском районах. 

С использованием теории надежности и риска произведена 

оценка надежности и риска выхода из строя конструкции силой 

динамического удара селя и селевой массы, вызванных весовой 

нагрузкой селя в случае действия их новые конструкции трамп-

линного типа – раздельно и одновременно. 
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 Разработаны и осуществлены реабилитационные комплекс-

ные мероприятия эродированного горного склона в окрестнос-

тях села Джварбосели (Мтатушети). 

Принимая во внимание риск разной обеспеченности, разра-

ботана математическая имитация наводнений, образованных в 

случае возможных аварий высоких плотин Грузии на примере 

плотин Жинвали, Сиони, Ладжанури, Ингури и Шаори. 

С помощью математической теории катастроф определены 

критериальные значения сдвига маломощных оползней и 

снежных лавин, которые дают возможность прогнозировать 

вышеуказанные процессы. 

Работа созвучна международной стратегии (ISDR) по сокра-

щению катастроф Рамочного документа Хиого 2005-2015 гг. 

Работа оценена и рекомендована к изданию Ученым Сове-

том Института водного хозяйства (протокол №21, 19 ноября, 

2010 года). 

 

Редактор:   Теймураз Гвелесиани 

Доктор технических наук, профессор 

 

Рецензент:   Георгий Хелидзе 

Доктор технических наук, профессор 
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redaqtorisagan 

 winamdebare monografiaSi ganxilulia metad aqtua-
luri da mniSvnelovani sakiTxebi, romlebic Seexeba 
umTavresad, stiqiuri movlenebisagan garemos, maT Soris 
mTis landSaftebis usafrTxoebis uzrunvelyofas speci-
aluri sainJinro-ekologiuri RonisZiebebis ganxorcie-
lebiT. 
 naSromSi SemoTavazebulia niadagis eroziis sawina-
aRmdego resursmzogi axali konstruqciebi da maTi da-
proeqtebisaTvis gaangariSebis meTodologia. mocemulia 
fitomelioraciuli saSualebebi Rvarcofebisa da wyal-
didobebis garemoze negatiuri zemoqmedebis intensivobis 
Semcirebis mizniT. aRsaniSnavia, rom aRniSnulma Ronis-
Ziebebma, romlebic bolo wlebSi ganxorcielda rogorc 
borjomis raionSi (2008 wlis agvistos TveSi saomari 
moqmedebebis Sedegad gadamwvari tyis mTis ferdobebze 
eroziis mimarT sensitiur ubnebze), aseve saqarTvelos 
sxvadasxva regionebSi (lentexi, cageri, duSeTi, axmeta 
da sxv.), daadastures Tavisi efeqturoba. 
 naSromSi warmodgenilia agreTve, saqarTvelos rigi 
kaSxlebis SesaZlo avariis SemTxvevaSi formirebuli 
wyaldidobis saangariSo (kompiuteruli imitacia) meTo-
dikis gamoyenebiT miRebuli prognozirebis miaxloebiTi 
Sedegebi, romlebic mniSvnelovania ara mxolod hidro-
kvanZebis mimdebare teritoriebis (qveda biefis) usafrT-
xoebis prevenciuli RonisZiebebis SerCevis, aramed saqar-
TveloSi damuSavebuli, ufro zusti kompiuteruli 
programis (DBW) safuZvelze Sesabamisi testuri gaTv-
lebis Catarebis mizniT. 

wigni udavod saintereso iqneba hidrosainJinro da 
garemos dacvis dargebSi momuSave mecnier-specialiste-
bisaTvis, romlebsac SesaZlebloba eqnebaT SemoTavaze-
buli originaluri meTodologiis gamoyenebis safuZvel-
ze momavalSi saqarTvelos sxvadasxva regionSi, SesaZlo 
sagangebo pirobebSi ganaxorcielon mTis landSaftebis 
da hidrokvanZebis qveda biefis usafrTxoebis uzrunvel-
yofis sainJinro-ekologiuri da sxva saxis RonisZiebebi. 

 
Teimuraz gvelesiani 

saqarTvelos teqnikuri universitetis 
sruli profesori, teqnikis mecnierebaTa  
doqtori, saqarTvelos energetikis  
akademiis akademikosi 
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FROM THE EDITOR 
The present monograph deals with urgent and important 

questions – largely with ensuring the security of the environment 
from natural disasters, including mountain landscapes by 
implementing special engineering-ecological measures. 
 New resource-saving structures are proposed in the work to 
combat soil erosion, and the methodology is presented for 
designing them. Phyto-reclamation means are given, aimed at 
reducing the intensity of the negative impact of mudflows and 
high waters on the environment. It should be noted that these 
measures that were implemented in recent years in Borjomi 
district (on plots of mountain slopes sensitive to erosion, involving 
forests burnt as a result of the hostilities of August 2008), as well 
as in various regions of Georgia (Lentekhi, Tsageri, Dusheti, 
Akhmeta, etc.), have proved their effectiveness. 
 Presented in the work are approximate results of prediction of 
floods formed in the case of possible accidents at a number of 
dams in Georgia, obtained by methods of calculation (computer 
simulation). These findings are important not only in selecting 
preventive measures of the safety of the territories adjoining 
hydroelectric stations (tailrace), but also for carrying out 
appropriate test calculations on the basis of a more precise 
computer program (DBW) developed in Georgia. 
 The book will doubtless be of interest for scientists-specialists 
working in the fields of hydraulic engineering and environmental 
protection. They will be enabled, using the proposed original 
methodology, to carry out engineering-ecological and other 
measures towards the safety of mountain landscapes and 
tailraces of hydroelectric stations in various regions of Georgia in 
emergency conditions. 
 

Teimuraz Gvelesiani  

Full Professor of the Georgian Technical University, 
Doctor of Technical Sciences, 
Academician of the Georgian  Power Academy  
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Tavi 1. saqarTveloSi 2008 wlis agvistoSi 

saomari moqmedebebis Sedegad gadamwvari 

tyis masivebis ekologiur-ekonomikuri 

zaralis Sefaseba da mTis ferdobebze 

niadagis eroziisagan damcavi RonisZiebebi 

 

1.1. gadamwvari tyis masivebis saerTo Sefaseba 

saqarTveloSi 2008 wlis agvistos TveSi saomari 

moqmedebebis Sedegad borjomisa da goris raionebSi 

gamowveulma xanZrebma, romlebmac moicva TiTqmis 

1003 ha tyis masivi, gamoiwvia bunebrivi pirobebisa 

da niadagis wyal-fizikuri Tvisebebis katast-

rofuli gauareseba, zog SemTxvevaSi misi humusova-

ni 2-10 sm fenis praqtikulad mTliani gamowva. Se-

iqmna eroziuli procesebis, naRvarevebis, xevebis, 

mewyrebis warmoSobis saSiSroeba, Rvarcofebisa da 

wyaldidobebis warmoqmnis saukeTeso pirobebi, 

mkveTrad gauaresda garemos mdgradoba. 

rogorc cnobilia, Cvens planetaze tye gavrce-

lebulia yvela kontinentze da mas ukavia xmeleTis 

30%. rac Seexeba saqarTvelos, igi evropaSi erT-erT 

tyian qveynad iTvleba (saqarTveloSi tye 

ganTavsebulia mTliani teritoriis 39,8 %-ze) da mas 

meoTxe adgili ukavia fineTis (71%), SvedeTis (51%) 

da litvis (44%) Semdeg [31,42].  

mecnierebma daadgines, rom tyis 1 ha farTobs 

SeuZlia STanTqos 13-17 tona naxSirorJangi da 
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gamoimuSavos 10-15 tona Jangbadi. 

amasTan erTad aucilebelia avRniSnoT, rom 1 ha 

tye weliwadSi moixmars 13-18 m3 wyals, niadagSi 

abrunebs 40-51 m3-s da Seicavs 150 m3 xe-tyis marags. 

sainteresoa is faqtic, rom erTi Tanamedrove tipis 

TviTmfrinavi 8-10 saaTis frenis dros STanTqavs   

35 t Jangbads, rasac gamoyofs 1 ha tye mTeli wlis 

ganmavlobaSi [31]. 

saqarTveloSi saomari moqmedebebis Sedegad 

tyeSi gaCenili xanZrebi uaxloes 2-3 weliwadSi 

gavlenas iqoniebs ara marto mineraluri, aramed im 

wyaroebis wylis debetzec, romlebic monawileoben 

adgilobrivi mdinareebis xarjis formirebaSi. 

yvelaferma aman erTad mkveTrad gaauaresa regi-

onis rekreaciuli pirobebi, gamoiwvia mniSvnelovani 

ekologiuri, socialuri da ekonomikuri zarali. 

fotoze 1.1 naCvenebia goris mimdebare terito-

riaze gadamwvar tyeSi fiWvis nargavebi, fotoze 1.2_ 

waRveris mimdebare teritoriaze, sof. dabas tyeSi 

damwvari xis narCenebi; fotoze 1.3 _ sof. dabaSi 

gadamwvari tyis masivebi, xolo fotoze 1.4 _ amave 

tyeSi damwvari niadagis nimuSis aReba. 

saqarTvelos premier-ministris 2008 wlis 29 ag-

vistos #252 brZanebulebis Tanaxmad, wyalTa meur-

neobis instituti aqtiurad iyo CarTuli saqarTve-

loSi saomari moqmedebebis Sedegad garemosaTvis 

miyenebuli zaralis dadgenis saqmeSi. 
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sur. 1.1. goris mimdebare teritoria xanZris Semdeg 

 

sur. 1.2. damwvari xis narCenebi sofel dabas tyeSi 
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sur. 1.3.. sofel dabas (waRveri) mimdebare teritoria 

xanZris Semdeg 
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sur. 1.4. damwvari niadagis nimuSis aReba sofel dabas 

tyeSi (marjvnidan prof. T. uruSaZe,  
prof. g. gavardaSvili) 

 

1.2. borjomisa da goris raionebSi tyis 

masivebis gadawvisas teritoriis ekologiur-

ekonomikuri zaralis kompleqsuri Sefaseba 

tyis xanZris Sedegad gamowveuli ekonomikuri 

zaralis dadgenis mizniT gamoiyeneba Semdegi samec-

niero literatura: [29, 31, 46, 47]. tyis da niadagis 

humusovani fenis ganadgurebis Sedegad, aseve wylis 

resursebis SemcirebiT gamowveuli danakargebi gani-

sazRvreba pirdapiri gadaangariSebiT (ganad-

gurebuli resursebis raodenobis namravliT mis 

Rirebulebaze).  
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rac Seexeba bunebrivi tyis landSaftis rekrea-

ciuli SesaZleblobebis mkveTri gauaresebis Sede-

gad gamowveul danakargebs, maTi sidide jamdeba 

50-100 wlis ganmavlobaSi, rac aucilebelia adre 

arsebuli tyiani safaris bunebrivi aRdgenisaTvis. 

aRniSnuli sidide SeiZleba ganisazRvros Semdegi 

formuliT [29, 62]: 

E

S
Y


 , (mln. lari)             (1.1) 

sadac Y aris sanitarul-sakurorto meurneobis za-

rali; П – rekreaciuli obieqtis funqcionirebis 

Sedegad miRebuli Semosavali; S – Semosavlebis 

sidideSi rekreaciuli bunebrivi faqtorebis 

Setanis maxasiaTebeli koeficienti; E – drois 

faqtoris aRweris norma (diskontis norma) – 

1/weliwadi. 

П sidide ganisazRvreba gamosaxulebiT [29]: 

ΤΖΡΙ  ,                (1.2) 

sadac I rekreaciuli obieqtis momsaxurebis fasSi 

mogebis wilia; P – damsvenebelTa saSualo rao-

denoba dReSi; Z – rekreaciuli obieqtis momsaxu-

rebis fasi; T – rekreaciul obieqtze damsveneb-

lis yofnis drois periodi. 

ekonomikur zaralTan erTad, aucilebelia gaTva-

liswinebul iqnes socialuri zaralic, romelic 

gamowveulia sahaero auzis qimiuri dabinZurebiT da 

landSaftebis esTetikuri faseulobebis gauarese-

biT. 
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miuxedavad imisa, rom socialuri zaralis rao-

denobriv Sefasebas gansakuTrebuli mniSvneloba 

aqvs, dRemde ar aris miRebuli misi gamoTvlis me-

Todika. 

dResdReobiT, socialuri danakargi (zarali) 

SeiZleba ganisazRvros pirdapir janmrTelobaze 

ganxorcielebuli xarjebis zrdiT da gamoiTvleba 

formuliT [29, 61] 

E

KN
Y





soc  (mln. lari) ,       (1.3)  

sadac  janmrTelobaze danaxarjebis koeficientia; 

N – adgilobriv mcxovrebTa raodenoba; K – 

saSualo danaxarji mosaxleobis janmrTelo-

baze wlis ganmavlobaSi, lari/kaci; E – dis-

kontis norma. 

 

1.3. borjomis xeobaSi ekonomikuri zaralis 

gaangariSeba 

 xanZris Sedegad dazianda tyis 950 ha, maT Soris 

mTlianad daiwva 250 ha. ganadgurda 290 aTasi m3 

xe-tye, ramac gansazRvra zarali  

larimln.mlarimaTasi 3
p 0,1455000,290 3 Y  (1.4) 

    sadac 500 lari/m3 xe-tyis resursuli fasia; 

 950 ha farTobze mTlianad an nawilobriv daiwva 

saSualod 0.2 m sisqis niadagi. humusovani fenis 

dakargviT gamowveuli zarali saorientacio 

monacemebiT Seadgens 
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lari;mln.mlari100mmp 0,1902,00005009 32 Y  (1.5) 

 wylis resursebis SemcirebiT gamowveuli zara-

li Seadgens: 

lari;mln.mlarihamp 235,0965,485050 33 Y  (1.6) 

    sadac 4,956 lari 1 m3 wylis resursuli fasia; 

 sanitarul-sakurorto meurneobis zarali, rome-

lic gamoiTvleba (1.1) da (1.2) formulebiT, Sead-

gens: 

mln.lari

dRelariadam.aT.sk

0,675

01,0:0,190500,53,0



Y
  (1.7) 

socialuri zaralis sidide ganisazRvreba (1.3) 

formuliT: 

  
mln.lari

larikacisoc

250.11

02,0:15050003,0



Υ
   (1.8) 

amrigad, borjomis xeobaSi tyis ganadgurebis 

Sedegad gamowveuli jamuri zarali Seadgens 1 021 

485 mln lars. 

 

1.4. goris raionSi ekonomikuri zaralis 

gaangariSeba 

 goris raionSi xanZris Sedegad dazianda daax-

loebiT tyis 53 ha (maT Soris, 50 ha atenis xeo-

baSi). ganadgurda 16 aTasi m3 xe-tye, ramac gan-

sazRvra zarali:  

lari;mln.mlarimaTasi 3
p 0,85000,16 3 Y  (1.9) 

 53 ha farTobze mTlianad an nawilobriv daiwva 
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saSualod 0,2 m sisqis niadagi. humusovani fenis 

dakargviT gamowveuli zarali saorientacio mo-

nacemebiT Seadgens 

lari;mln.mlari100mmp 6,102,0000530 32 Y (1.10) 

 wylis resursebis SemcirebiT gamowveuli zara-

li Seadgens 

lari;mln.mlarihamp 013,095,45350 33 Y  (1.11) 

 sanitarul-sakurorto meurneobis zarali, rome-

lic gamoiTvleba (1.1) da (1.2) formulebiT, Sead-

gens: 

mln.lari.

dRelariadam.aT.sk

0,135

01,0:0,190500,13,0



Y
 (1.12) 

socialuri zaralis sidide iangariSeba (1.3) for-

muliT da Seadgens 





02,0

500001,0 larikaci 150
Y  37,5 mln lari. (1.13) 

amgvarad, goris raionSi tyis ganadgurebis Sede-

gad gamowveuli jamuri zarali Seadgens 191,113 mln 

lars. 

 

1.5. gadamwvar teritoriebze niadagis eroziuli 

 procesebis prognozireba 

borjomisa da goris raionebSi gadamwvari 

niadagis geoekologiuri Sefasebis mizniT, wyalTa 

meurneobis institutis mecnier-TanamSromlebis mier 

ganxorcielda eqspediciebi 2008 wlis agvisto-noem-

berSi. adgilze aRebul iqna gadamwvari niadagis 
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sinjebi (sur. 1.5, 1.6) da institutSi Catarebuli 

laboratoriuli kvlevis analizis safuZvelze dad-

ginda:  

borjomis xeobaSi (waRveri–dabis teritoriaze) 

momxdari xanZris Semdgom mdgomareobis Seswavlis 

mizniT, ganxorcielda nimuSidan gamonawuris qimiu-

ri analizi, romlis monacemebic adasturebs, rom 

nimuSSi advilad xsnadi marilebis saerTo raode-

noba niadagis zeda fenebSi Seadgens 2%-s; humusis 

Semcveloba Zalian mcirea da 1.25%-s aRwevs. niadagi 

umetesad karbonatulia da Raribia sakvebi 

elementebiT. STanTqmuli Na-is raodenoba tevadobis 

2.34%-s Seadgens, rac dasaSveb normaze metia. 

niadagebisaTvis damaxasiaTebelia mcire raodenobiT 

sodis Semcveloba, saerTo tutianoba sakmaod 

MmaRalia da toqsikur zRvars aRwevs; qloris Semc-

veloba siRrmiT matulobs da mcenareebisaTvis 

saSiS zRvarze metia. am monacemebidan gamomdinare, 

Seswavlil niadags dakarguli aqvs struqtura da 

xasiaTdeba wylisa da qarismieri eroziis mimarT 

didi sensitiurobiT.  

eroziuli procesebis Seswavlis mizniT gamoqvey-

nebuli samecniero literaturis analizis Sedegad 

dadginda, rom waRveris mimdebare teritoriaze, 

sof. dabaSi md. niaRvris Reles, e.w. mts-is Reles da 

rusis Reles wyalSemkreb auzebSi naleqebis 

wliuri maqsimaluri maCvenebeli icvleba 600-800 

mm/weliwadSi, xolo borjomis raionSi naleqebis 
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ganawileba Tveebis mixedviT mocemulia pirvel 

cxrilSi, naleqebis ganawilebis ciklograma ki _ 1.7 

suraTze.  

 
sur. 1.5. goris mimdebare teritoriaze gadamwvari 

niadagis zedapiri 

 

sur. 1.6. sofel dabaSi gadamwvari niadagis zedapiri 
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cxrili 1.1 

wliuri maqsimaluri naleqebis ganawileba 

Tveebis mixedviT 

sadguris 

dasaxeleba 
1 2 3 4 5 6 7 8 9 10 11 12 

bakuriani 15,7 18,2 15,2 17,9 21,2 35,2 32 18,7 19,7 24,2 18,9 30,3 

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12

Dialy Maximum Precipitation (Bakuriani)
< 2 

 

sur. 1.7. naleqebis ganawilebis ciklograma 

savele gamokvlevebisa da topografiuli rukis 

gamoyenebiT (sur. 1.8) dadginda, rom md. naRvarevis 

wylis wyalSemkrebi auzis mTliani farTobi aris 

313.40 F km2, gadamwvari farTobisa ki - 25,11 F km2, 

xolo sensitiuri farTobi _ 95,02 F km2. analogiuri 

maCveneblebi e.w. mts-is xevisaTvis – 656.10 F km2, 

52.01 F km2, 41,02 F km2, xolo rusis Reles 

SemTxvevaSi – 375.20 F km2, 66.01 F km2 da 44,02 F km2. 
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sur. 1.8. topografiuli ruka 

amrigad, borjomis raionSi Catarebuli savele-

sarekognoscirebo kvlevebis analizis Sedegad Se-

iZleba gavakeToT Semdegi daskvna: borjomis rai-

onSi md. naRvarevis, md. mts-is Relesa da md. rusis 

Reles wyalSemkreb auzSi xanZrisagan daiwva 950 ha 

tyis masivi, aqedan mTlianad gadamwvari tyis 250 ha 

(2,50 km2) farTobidan sensitiur ubnebad davafiqsi-

reT 191 ha (1.91 km2), e.i. mTliani gadamwvari farTo-

bis 84% (cxr. 1.2). 
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cxrili 1.2 

mTis ferdobebis geometriuli maCveneblebi 

wyalSemkrebi 

auzis 

dasaxeleba 

ferdis 

proeqcia 

ferdis daw-

yebisa da 

damTavrebis 

niSnuli 

zRvis 

donidan (m) 

ferdis 

sigrZe 

(m) 

ferdis 

qanobi 

ferdis 

daxris 

kuTxe 

(grad) 

naRvarevis 

Rele 

marjvena 1475 1105 875 0,423 250 00’ 

marcxena 1375 1105 625 0,432 250 40’ 

mts-is 

Rele 

marjvena 1375 1125 500 0,500 300 00’ 

marcxena 1425 1125 375 0,733 470 10’ 

rusis Rele 
marjvena 1588 1250 575 0,587 360 00’ 

marcxena 1450 1250 360 0,555 330 40’ 

 

eroziis koeficientis (E) dasadgenad vsargeb-

lobT Semdegi damokidebulebiT [10,14]: 

   21,0

12 /)/(40,158,0 TtFFE  ,          (1.14) 

sadac 1F  aris wyalSemkrebi auzis gadamwvari far-

Tobi (km2); 0F  – mTliani wyalSemkrebi auzis 

farTobi (km2); t  – saangariSo drois elementaru-

li periodi (weli); T  – saprognozo drois 

mTliani periodi (weli). 

(1.14) damokidebulebisa da ingliseli mecnieris, 

prof. r. morganis [54] eroziuli skalis gamoyenebiT 

miRebuli gaangariSebis Sedegebi mocemulia cxrilSi 

1.3. 
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cxrili 1.3 

eroziis prognozi 

eroziis 

koeficientis 

mniSvneloba (E) 

2009 2010 2011 2012 2013 

er
o
z
ii

s
 k
l
as

i 
r
. 
mo

r
g
an
is

 
mi
x
ed

vi
T
 [
16
] 

er
o
z
ii

s
 i

nt
en
s
i-

vo
b
a 
w
el

iw
ad

S
i 

(t
/h
a)
 

md. naRvarevis 

wylis wyalSemk-

rebi auzi 

0,95 1,11 1,21 1,27 1,34 3 510 

md. mts-is Reles 

wyalSemkrebi 

auzi 

0,56 0,65 0,71 0,75 0,79 2 25 

md. rusis Reles 

wyalSemkrebi 

auzi 

0,47 0,56 0,60 0,64 0,67 2 25 

 

eroziis klasi amjerad meore rigisaa (prof. 

r. morganis skalis mixedviT), romlis Sesabamisi 

eroziis intensivoba weliwadSi jerjerobiT 

naklebia 25 t/ha-ze. am regionSi intensiuri wvimebis 

gaTvaliswinebiT (prognoziT wvimis maqsimaluri 

intensivoba utoldeba K = 0,195 mm/wm), SesaZlebelia 

ufro gaZlierdes niadagis wylismieri eroziuli 

procesebi, rac kidev ufro daamZimebs iq arsebul 

ekologiur mdgomareobas. 
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1.6. eroziis sawinaaRmdego resursmzogi axali 

konstruqciebi da maTi daproeqtebis meTodebi 

eroziuli procesebis prognozirebisa da maTi 

sawinaaRmdego RonisZiebebis daproeqtebisaTvis 

meTodologiis damuSavebas yofil sabWoTa kavSirSi, 

da maT Soris saqarTveloSic, safuZveli Cauyara 

msoflioSi cnobilma mecnierma, akademikosma cotne 

mircxulavam [50 ,51, 53]. gansakuTrebiT unda aRiniS-

nos, damoukidebel saqarTveloSi (1992 w.) wyalTa 

meurneobis institutSi misi xelmZRvanelobiTa da 

uSualo monawileobiT ,,saqarTvelos niadagebis 

eroziisagan dacvis saxelmwifo miznobrivi progra-

mis“ damuSaveba, romelic damtkicebulia saqarTve-

los prezidentis Sesabamisi brZanebulebiT.  

borjomis raionSi xanZris zonebSi Catarebulma 

eqspediciurma gamokvlevebma daadastura, rom regio-

ni ganTavsebulia tyis zeda sartylis landSaftSi, 

garSemortymulia saSualo simaRlis mTebiT da 

dafarulia rcxilnar-wiflnari da zogan fiWvnari 

tyiT. rac Seexeba niadagebs, aq ZiriTadad gavrce-

lebulia Ria da gaewrebuli saSualo da mcire 

sisqis tyis yomrali niadagi.  

savele da kartografiuli monacemebis erTobli-

vi damuSavebiT dadginda md. naRvarevis Relis, 

md. mts-is Relisa da md. rusis Relis wyalSemkrebi 

auzis gadamwvar farTobebze ganTavsebuli mTis fer-

dobebis daxris kuTxis mniSvnelobebi, romelTa maC-

veneblebic mocemulia cxrilSi 1.3. 
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sur. 1.9. eroziis sawinaaRmdego axali konstruqciebi 

 

wyalTa meurneobis institutSi damuSavebulia 

mTeli rigi wylismieri eroziis sawinaaRmdego re-

sursdamzogi axali konstruqciebi, romelTa mecni-

erul-teqnikuri siaxlis prioritetebic damowmebulia 
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saqarTvelosa da sazRvargareTis sapatento mowmo-

bebiT [2, 4, 12, 13, 24].  

mTis ferdobis eroziis sawinaaRmdego nageboba 

(sur. 1.9, a) warmoadgens mTis ferdobis mTel siga-

neze rigebad damontaJebul avtomobilis amortize-

buli saburavebisagan Sedgenil seqciebs; gamoyenebu-

li saburavebi ganlagebulia gverdiTi zedapirebiT 

erTmaneTze mijriT, Calagebulia gruntis TxrilSi 

da mWidrodaa dakavSirebuli erTmaneTTan liTonis 

bagirebiT, romlebic gatarebulia saburavebSi wina-

swar gakeTebul naxvretebSi, Semoxveulia seqciis 

erT boloze mimagrebul liTonis П-sebr elementze 

da boloebi xistadaa Camagrebuli seqciis meore 

boloze dayenebul П-sebr elementze qanCiTa da 

WanWikiT; amasTan, nagebobidan wylis nakadis gayva-

nis mizniT, nagebobis zeda biefSi mowyobilia wyal-

amridi arxebi [12]. 

eroziis sawinaaRmdego zvinulebi (sur. 1.9, b da 

1.9, d), romlebic Sedgeba miwis tomrebisagan, mTis 

ferdobze ganlagebulia sxvadasxva konfiguraciiT, 

rac uzrunvelyofs intensiuri wvimebis Sedegad 

warmoSobili wylis zedapiruli nakadebis kineti-

kuri energiis Caqrobas. miwis zvinulebs Soris 

manZili da maT Soris mcenareuli safaris ganaxle-

ba xorcieldeba qvemoT ganxiluli Sesabamisi 

meTodologiiT [13].  

mTis ferdobis eroziis sawinaaRmdego nageboba 

(sur. 1.9, g) Sedgeba avtomobilis amortizebuli, 

diametrze gakveTili saburavebisagan, romlebic 
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erTi boloTi gruntSi xistadaa Camagrebuli erTma-

neTTan mijriT, xolo meore, niadagis zemoT darCe-

nili nawili mimarTulia mTis ferdobze mosuli 

intensiuri wvimebis Sedegad warmoSobili wylis-

mieri zedapiruli eroziis sawinaaRmdegod [22]. 

mTis ferdobis eroziis sawinaaRmdego nageboba 

(sur. 1.9, e) Sedgeba Wadrakulad ganlagebuli 

avtomobilis amortizebuli saburavebiT Sedgenili 

seqciebisagan, romelTagan ori Camagrebulia 

diametris sigrZis daaxloebiT 1/3 nawiliT da muSa 

zedapirebiT erTmaneTTan mijriT dakavSirebulia 

ise, rom maTi diagonali marTobuli iyos ferdobis 

sibrtyisadmi, xolo mesame ganTavsebulia niadagis 

zedapirze da gayrilia niadagSi Camagrebuli sabu-

ravebis Rru tanSi, danarCeni saburavebi ki 

ganlagebulia gverdiTi zedapirebis erTmaneTTan 

mijriT niadagis sibrtyeze ise, rom maTi muSa zeda-

pirebi moTavsebulia niadagSi CamontaJebuli 

saburavebis Siga mxares. mTis ferdobis zedapirze 

ganlagebul saburavebSi seqciebis mdgradobis 

gasaZliereblad Cargulia mcenareebi. 

mTis ferdobis eroziis sawinaaRmdego axali 

mowyobiloba (sur. 1.9, v) uzrunvelyofs gruntis na-

wilakebis adgilze Sekavebas, ewinaaRmdegeba erozi-

is gavrcelebas mTis ferdobze, qmnis mcenarisaTvis 

normalur ekologiur garemos da xasiaTdeba daba-

li samSeneblo da samontaJo xarjebiT [3]. nageboba 

Sedgeba polieTilenis tomrebisagan, romlebic Sev-

sebulia adgilobrivi gruntiT. tomrebi gruntis 
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zedapirze damagrebulia liTonis samagrebiT, xolo 

Tavisufal adgilebSi Wadrakuladaa darguli 

mcenareebi. 

warmodgenili axali konstruqciebi SesaZlebe-

lia gamoyenebul iqnes rogorc wyalamridi zvinu-

lebis, ise sxvadasxva calkeuli RonisZiebebis 

saxiT; xolo eroziul farTobebze, sensitiuri 

ubnebis dadgenis Semdeg SeirCeva, Tu romel konst-

ruqcias gaewios rekomendacia da Semdeg etapze 

xorcieldeba misi daproeqteba. 

mTis ferdobis topografiuli, geologiuri, nia-

dagobrivi, klimaturi, hidrologiuri da ferdobze 

formirebuli zedapiruli wylis nakadis hidravli-

kuri parametrebis mxedvelobaSi miRebiT, akad, 

c. mircxulavas [50, 51, 52, 53] meTodologiis gamoye-

nebiT wyalTa meurneobis institutSi dadginda 

zvinulebs Soris is kritikuli urTierTdaSoreba 

(manZili) 0X , romelic uzrunvelyofs niadagis 

dacvas wylismieri eroziuli procesebisagan [55]: 

 
  sqdtgR

nBHV
X

8,02

224,47,2

0
4,5

0
0

1ln25,2

1




  

, (m)        (1.15) 

sadac 0V  niadagis zRvruli (aragamrecxi) fskeru-

li siCqarea (m/wm); B  – ferdobis sigane, romelic 

iangariSeba Semdegi formuliT:  

tdw
B

156250
 ,                    (1.16) 

sadac w nakadis pulsaciis sixSiris saSualo 
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mniSvnelobaa (1/wm); d – niadagis mowyvetili 

nawilakis zoma ( 0004,0d m); t – mocemuli in-

tensivobis wvimis xangrZlivoba, wm; 0H – naka-

dulis fskeris warecxvis dasaSvebi simaRle, m; 

n – ferdobis xorklianobis koeficienti;  ,  – 

ferdobis zedapiris usworobis maxasiaTebeli 

koeficientebi (moxnuli niadagisaTvis 4,13 ; 

6,17 ); R  – eroziis TvalsazrisiT ferdobis 

saimedooba; s  – ferdobis daxris kuTxe (gradu-

si); q  – ferdobis Camonadeni (m/wm).  

Tu gaviTvaliswinebT akad. c. mircxulavas mier 

rekomendebul aragamrecxi fskeruli siCqareebis 

mniSvnelobebs: qviSnari niadagebisaTvis _ 0,11 m/wm, 

TixnarebisaTvis – 0,115 m/wm, xolo TixebisaTvis – 

0,12, maSin (1.15) damokidebulebiT gamoTvlili ero-

ziis sawinaaRmdego zvinulebs Soris manZilis opti-

maluri mniSvnelobebi moyvanilia 1.4 cxrilSi [55]. 

miRebuli monacemebi Sedarebul iqna mcenareuli 

safaris armqone ferdobebze qviSnari niadagis 

pirobebisaTvis, msoflioSi cnobili mecnierebis 

r. morganis [54], r. marSalis [45] da USLE-is monace-

mebTan. analiziT dadginda, rom akad. c. mircxula-

vas [50, 55] meTodologia ufro misaRebia, radgan, 

garda eroziis ganmsazRvreli ZiriTadi parametre-

bisa, angariSSi gaTvaliswinebulia eroziuli pro-

cesebis albaTuri xasiaTic. 

rac Seexeba eroziis sawinaaRmdego nagebobebis 

samSeneblo-samontaJo Rirebulebas, igi winaswari 
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gaangariSebiT, erTi grZivi metris mowyobisas ar 

aRemateba 1225 lars. 

cxrili 1.4 

eroziis sawinaaRmdego zvinulebs Soris manZili (m) 

ferdobis 
qanobi 

(gradusi) 

qviSnari Tixnari Tixebi 

0V =0,11 (m/wm) 
0V =0,115 (m/wm) 

0V =0,12 (m/wm) 

R=0,95 R=0,99 R=0,95 R=0,99 R=0,95 R=0,99 

5 39,1 16,6 49,7 21,1 62,6 26,6 
10 22,5 9,5 28,6 12,1 35,9 15,3 
15 16,2 6,9 20,6 8,8 26,0 11,0 
20 12,9 5,5 16,4 7,0 20,6 8,8 
30 9,3 4,0 11,9 5,0 14,9 6,3 
40 7,4 3,1 9,4 4,0 11,9 5,0 
50 6,2 2,6 7,9 3,3 9,9 4,2 
60 5,4 2,3 6,8 2,9 8,6 3,6 
70 4,7 2,0 6,0 2,6 7,6 3,2 

 

B1.7. borjomis municipalitetis daba waRveris 

teritoriaze gadamwvari tyis masivebis mTis 

ferdobebze 2010 wlis arsebuli  

mdgomareobis Sefaseba 

saqarTvelos garemos dacvisa da bunebrivi re-

sursebis ministris 2010 wlis 20 agvistos brZanebis 

(#i-427) Tanaxmad, romelic dakavSirebulia 2008 

wlis agvistos TveSi ruseTis samxedro agresiis 

Sedegad Bborjomis municipalitetis daba waRveris 

teritoriaze gadamwvari tyis masivebis mTis ferdo-

bebze arsebuli mdgomareobis SefasebasTan, 2010 
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wlis 23 agvistos saqarTvelos garemos dacvisa da 

bunebrivi resursebis ministris mier Seqmnili komi-

siis wevrebis mier ganxorcielda mivlineba daba 

waRverSi. 

adgilze Catarebuli savele-sarekognoscirebo 

kvlevebisa da gadamwvar tyis ferdobebze 2008-2010 ww. 

niadagis zedapiridan aRebuli nimuSebis laborato-

riuli gamokvlevebis Semdeg SeiZleba avRniSnoT: 

1. borjomis municipalitetis sofel dabasa da 

mis mimdebare teritoriaze md. gujareTis wyalSemk-

reb auzSi mTis ferdobebis saerTo mdgomareoba 

mocemulia 1.10 da 1.11 suraTebze. 

 

sur. 1.10. 2008 wlis seqtemberi 
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sur. 1.11. 2010 wlis 23 agvisto 

2. 2008 wlis seqtembersa da 2010 wlis 23 agvis-

toSi sof. dabis mimdebare teritoriaze aRebuli 

niadagis qimiuri analizis Sedegebidan SeiZleba 

davaskvnaT: anionebidan #1 da #3 nimuSSi yvelaze 

didi raodenobiTaa modis SO4
2- (67,58÷69,58%), xolo 

#2 nimuSSi Cl
- (69,5%). momdevno adgili #1 da #3 

nimuSSi Cl
--s ukavia. amdenad niadagis zedapiri sul-

fatur_qloriduli, praqtikulad aradamlaSebuli 

xasiaTisaa. kaTionebidan wylis gamonawurSi wamyvani 

adgili Nа
+- s ukavia. amdenad mTis ferdobis niada-

gis zedapiris damlaSeba gamowveulia ZiriTadad 

glauberis mariliT da qloridebiT. niadagi bico-

bebs ganekuTvneba. bicobebi STanTqmuli Nа
+
 -is gav-

leniT aramtkice struqturiT xasiaTdeba da yoveli 

wvimis Semdeg ikeTebs qerqs, rac cudad moqmedebs 

mcenareebze, iwvevs mcenaris meqanikur dazianebas. 

garda amisa, ferdobis zedapirze qerqis gaCena 

aZlierebs wylis zedapirul aorTqlebas, yovelive 
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es ki zrdis mTis ferdobze eroziuli procesebis 

gaaqtiurebas;  

3. mTis ferdobis eroziuli procesebis progno-

zirebis mizniT gamoyenebulia akademikos c. mircxu-

lavas, ingliseli profesoris r. morganis da 

winamdebare monografiis avtoris meTodologia, 

romlis ricxobrivi maCveneblebic mocemulia 1.5 

cxrilSi. 

eroziis klasi amjerad meore rigisaa (prof. 

r. morganis mixedviT), romlis Sesabamisi eroziis 

intensivoba weliwadSi jerjerobiT naklebia 25 

t/ha-ze. am regionSi intensiuri wvimebis gaTvalis-

winebiT (prognoziT wvimis maqsimaluri intensivoba 

utoldeba 0,195 mm/wm-s), SesaZlebelia ufro gaZlier-

des niadagis wylismieri eroziuli procesebi, rac 

kidev ufro daamZimebs iq arsebul ekologiur 

mdgomareobas. 

4. samwuxarod, Cvens mier Catarebuli 2008 da 2009 

wlis mecnieruli kvlevebis safuZvelze ar ganxor-

cielda Sesabamisi prevenciuli RonisZiebebi, ris 

Sedegadac 2010 wlis gazafxulze, eroziuli proce-

sebis gaaqtiurebis Sedegad md. naRvarevis wylis 

wyalSemkreb auzSi ganxorcielda mTis ferdobebis 

Camongreva-CamoSvaveba da zedapiruli wylis nakade-

bis mier tranportirebul iqna damwvari da waqceu-

li xis narCenebi (sur. 1.12;1.13;1.14;1.15), ris Sedegadac 

Camoyalibda sxvadasxva simZlavris Rvarcofebi. 

amJamad Rvarcofuli masiT mTlianad aris Sevsebuli 

md. naRvarevis wylis kalapoti da saSiSroebis 

winaSe dgas mTlianad sofel dabis mosaxleoba. 
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cxrili 1.5 

Eeroziuli procesebis prognozi 

eroziis 

koeficientis 

mniSvneloba (E) 

2009 2010 2011 2012 2013 

er
o
z
ii

s
 k
l
as

i 
r
. 
mo

r
g
an
is

 
mi
x
ed

vi
T
 [
16
] 

er
o
z
ii

s
 i
nt

en
-

s
iv
o
b
a 
w
el

i-
w
ad

S
i 

(t
/h
a)

 

md. naRvarevis 
wylis wyal-
Semkrebi auzi 

O0,95 1,11 1,21 1,27 1,34 3 5 - 10 

md. mts-is Reles 
wyalSemkrebi 
auzi 

0,56 0,65 0,71 0,75 0,79 2 2 - 5 

md. rusis Reles 
wyalSemkrebi 
auzi 

0,47 0,56 0,60 0,64 0,67 2 2 - 5 

 

sur. 1.12.MmTis ferdis Camongreva-CamoSvaveba.  
2010 wlis 23 agvisto 
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sur. 1.13. Rvarcofuli masa md. naRvarevis  

wylis kalapotSi 
 

 

sur. 1.14. mdinaris kalapotSi transportirebuli 
xis narCenebi (23.08.2010) 
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sur. 1.15. md. naRvarevis wylis kalapotSi (23.08.2010) 

winaswari gaangariSebiT md. naRvarevis wylis 

kalapoti Rvarcofuli masiT sigrZeze Sevsebulia 

1,5 km manZilze, mdinaris saSualo ganivi kveTis 

farTobiT 8 m2. Sesabamisad Rvarcofis mier gamota-

nili inertuli masis saorientacio moculobam 

Seadgina – 12000 m3. 

Tu CavatarebT miRebuli monacemebis analizs, 

davrwmundebiT rom eroziuli procesebis gaaqtiure-

biT ukve Camoyalibda mTis ferdobebis iseTi destruq-

ciuli procesebi, rogoricaa ferdobis Camongreva-

CamoSvaveba da aqedan gamomdinare, Rvarcofuli 

procesebis Fformireba. P 

amrigad, Bborjomis municipalitetis daba waRve-

ris teritoriaze gadamwvar tyis masivebSi formi-

rebuli bunebis stiqiuri movlenebis regulirebis 
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mizniT aucilebelia ganxorcieldes eroziul-Rvar-

cofuli procesebis sawinaaRmdego prevenciuli 

sainJinro-ekologiuri, satyeo-melioraciuli da 

kompleqsuri saxis RonisZiebebi, winaaRmdeg SemTxve-

vaSi saSiSroeba daemuqreba ara marto daba waRve-

ris teritoriaze gadamwvari tyis landSaftebSi 

ganTavsebuli mTis ferdobebis ekologiur mdgra-

dobas, aseve am sofelSi da mimdebare teritoriaze 

ganTavsebuli mosaxleobis sicocxles.  
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Tavi 2. mdinare aragvis wyalSemkreb auzSi 

eroziul-Rvarcofuli procesebis 

prognozireba da maTi Sefaseba 

warmodgenili masala efuZneba wyalTa meurneo-

bis institutSi 25 wlis ganmavlobaSi ganxorciele-

buli Teoriuli da savele kvlevis Sedegebs [7, 9, 14, 

16, 18, 20, 21, 28, 30], rac ganpirobebuli iyo bolo 

wlebSi msoflioSi da maT Soris saqarTveloSi, 

bunebis stiqiuri movlenebis _ wyaldidobebis, 

wyalmovardnebis, eroziul-Rvarcofuli procesebis, 

mewyerebis da a.S. gansakuTrebuli gaaqtiurebiT. 

mdinare aragvis wyalSemkreb auzSi, mag., mdinare 

duSeTis xevSi 2003 – 2005 ww. mniSvnelovnad gaxSir-

da wyaldidobebi, xolo mleTis xevis wyalSemkreb 

auzSi Rvarcofuli procesebi, romlebmac didi 

ziani miayena ara marto mleTis 1876 wels aSenebul 

wminda giorgis eklesias, saqarTvelos samxedro 

gzis monakveTsa da sofel qvemo mleTas, aseve 

md. duSeTis xevis wyalmovardnebisa da Rvarcofebis 

gavlisas duSeTSi daingra sacxovrebeli saxlebi 

da dazianda saavtomobilo gzebi. samwuxarod, iyo 

adamianTa msxverplic.  

naSromSi ganxiluli mecnieruli kvlevis Sedege-

bi moxsenebuli iyo 2006 wlis ivnis-ivlisSi germa-

niaSi, hesenis universitetSi [16], xolo 2007 wlis 

mart-aprilSi CineTSi: CineTis centralur normalis 

universitetSi (q. vuhani), vuhanis universitetSi, 

CineTis mecnierebaTa akademiis geodeziisa da 
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geofizikis institutSi (hubeis provincia) da Ziu-

Ziangis universitetSi (jian-jis provincia), ramac 

specialistTa didi interesi gamoiwvia. 

samecniero naSromSi damuSavebuli saproeqto 

winadadebebi gadaeca sruliad saqarTvelos kaToli-

kos patriarqs, uwmindessa da unetares ilia meores. 

 

2.1. mdinare duSeTis xevis ekologiuri Sefaseba 

duSeTis xevi saTaves iRebs zRvis donidan 1260 m 

simaRleze, sofel rboeTis mimdebare teritoriidan, 

romelic aragvs erTvis 640 m niSnulze. duSeTis 

xevis ZiriTadi hidromorfometruli sidideebi 

aseTia: wyalSemkrebi auzis farTobi _ 36,72 (km2), 

erodirebuli farTobi _ 11,16 (km2), mdinaris sigrZe 

– 13,2 (km), kalapotis saSualo qanobi – 0,047 [20]. 

2005 wlis 10–15 ivniss duSeTis raionSi intensiu-

ri wvimebis Sedegad formirebulma zedapiruli 

wylis nakadebma, Tavis mxriv, gamoiwvia duSeTisa da 

fotes xevebis kalapotSi Rvarcofebis gavla, ramac 

didi ziani miayena ara marto duSeTis raions, ara-

med mwyobridan gamoiyvana Jinvalis wyalsacavidan 

gamomavali TbilisisaTvis sasmeli wylis momwode-

beli gvirabi. samwuxarod, stiqias aqac adamianis 

msxverplis gareSe ar Cauvlia [20].  

ganxorcielebuli kvlevebisas gansakuTrebuli yu-

radReba mieqca duSeTis xevis kalapotSi ramdenime 

adgilze warmoSobili bunebrivi zRudaris Seqmnas, 

rac gamowveuli iyo kalapotis ferdobebis 
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Camongreva-CamoSvavebiT da ramac xeli Seuwyo mdi-

naris kalapotur erozias. amas emateboda mewyruli 

procesebi, romlebic dafiqsirda sofel amilaxv-

rianT karTan (sur. 2.1) da duSeTis xevis saTaveebSi.  

 

sur. 2.1. damewyrili teritoria sofel amilaxvrianT  

karTan, 2005 w. 31 ivlisi  

 

Rvarcofis simZlavreze isic miuTiTebs, rom 

duSeTisa da sofel amilaxvrianT karis SemaerTe-

bel xidTan mdinaris kalapotSi nakadma 100 m 

manZilze Camoitana 30 t wonis amwe [20].  

duSeTidan 3 km-is daSorebiT (md. duSeTis xevis 

saTavis mimarTulebiT), sofel axal tonCaSi wyal-

didobam da Rvarcofma mTlianad daangria am sof-

lisa da sofel Wontils Soris damakavSirebeli 

xidi, romelic warmoadgenda oTxi 12 m sigrZis 
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liTonis mils diametriT 1200 mm. xids zevidan day-

rili hqonda adgilobrivi grunti da warmoadgenda 

milxidis konstruqcias. Rvarcofma gaangria 

gruntis yrili da liTonis milsadenebi gadaitana 

100-300 m-is moSorebiT. amJamad gza dangreulia 15 m 

sigrZeze.  

wyaldidobam da Rvarcofma didi ziani miayena 

agreTve mosaxleobis sakarmidamo nakveTebs: stiqiam 

waritaca xexilis baRebi; kalapoti 6 m siRrmeze 

garecxa, rasac mdinaris orive napirze mohyva fer-

debis Camongreva-CamoSvaveba da sxvadasxva simaRlis 

zRudarebis warmoSoba. 

mdinaris kalapotSi Seqmnili bunebrivi kaSxle-

bis (zRudarebis) gangrevis Sedegad warmoiSva Rvar-

cofi. analogiuri SemTxvevebi duSeTis xevis kala-

potSi ramdenime adgilze dafiqsirda. 

duSeTisa da sof. amilaxvrianT karis damakavSi-

rebel xidTan Catarebulma gamokvlevam cxadyo, rom 

kalapotis sigane am adgilas 41 m-ia; xidi warmoad-

gens koWovan konstruqcias ori burjiT (sur. 2.2). 

am adgilze Rvarcofis gavlis kvali dafiqsire-

bulia 4 m simaRleze; kalapotis qanobi 5–7-is farg-

lebSi meryeobs. Catarebuli gamoTvlebiT dadginda, 

rom Rvarcofis xarjis pikurma sididem 492 m3/wm 

Seadgina. 

damuSavebuli meTodikiT [20] mdinare duSeTis 

xevis kalapotis hidromorfometruli maCveneblebis 

mxedvelobaSi miRebiT gaangariSebul iqna Rvarco-
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fis is maqsimaluri xarji, romelmac 475,5 m3/wm 

Seadgina, rac Seesabameba 1%-iani uzrunvelyofis 

xarjs. aRniSnuli sidide warmoadgens Rvarcofis im 

maqsimaluri xarjis mniSvnelobas, romelic duSeTis 

xevis kalapotSi unda warmoiSvas 100 weliwadSi 

erTxel. 

 
sur. 2.2. duSeTisa da sof. amilaxvrianT karis 

SemaerTebeli xidis saerTo xedi, 2005 w. 31 ivlisi  

sxvadasxva uzrunvelyofis Rvarcofis maqsimalu-

ri xarjis mniSvneloba gaangariSebul iqna Semdegi 

formuliT [3, 23]: 

  61.0
0max 40034 FiAQ   m3/wm,     (2.1) 

sadac A  aris wyaldidobis xarjis koeficienti, 

romlis cvlileba uzrunvelyofis koefici-

entTan P(%) moyvanilia 2.1 cxrilSi. 
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sur. 2.3. Rvarcofis mier duSeTis xevis 6 m siRrmeze  

garecxili kalapoti, 2005 w. 31 ivlisi  

cxrili 2.1 

A koeficientsa da uzrunvelyofis koeficients P(%) 

Soris kavSiri 

uzrunvelyofis 

koeficienti P(%) 
0,1 1 3 5 10 25 

A - koeficienti 2,4 1,0 0,7 0,6 0,5 0,3 

 

duSeTis xevis kalapotisaTvis aRniSnuli meTo-

diT ganxorcielebuli maqsimaluri xarjebis gaanga-

riSebis Sedegebi mocemulia 2.2 cxrilSi. 

mdinare duSeTis xevis wyalSemkreb auzSi erozi-

is koeficientis mniSvnelobebi dadgenilia Semdegi 

formuliT [5]: 
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    21.0

0140.158.0 TtFFE  ,     (2.2) 

sadac 1F  aris mdinaris wyalSemkreb auzSi erozire-

buli farTobi (km2); 
0F  _ mdinaris wyalSemkre-

bi auzis mTliani farTobi (km2); t – drois pe-

riodi, weli; T – mTliani dakvirvebis periodi, 

weli; gaangariSebis Sedegebi moyvanilia 2.3 

cxrilSi.  

cxrili 2.2 

duSeTis xevis kalapotSi Rvarcofis sxvadasxva 

uzrunvelyofis maqsimaluri xarjebi 

uzrunvelyofis 

koeficienti (%) 
0.1 1 3 5 10 25 

Rvarcofis 

xarji (m3/wm) 
1141,1 475,5 332,8 285,3 237,7 142,6 

cxrili 2.3 

eroziis koeficientis mniSvnelobebi 

wlebis mixedviT 

weli 1985 1990 1995 2000 2005 2010 

eroziis koe-

ficienti (E) 
0,51 0,72 0,83 0,90 0,96 1,01 

 

Tu gamoviyenebT cnobili ingliseli mecnieris, 

profesor r. morganis [56] klasifikacias, maSin 2005 

wels duSeTis xevis wyalSemkrebi auzis mdgomareo-

ba eroziuli procesebis mixedviT Seesabameba meore 

klass, romlis dazianebis ricxviTi maCvenebelia 

5-10 t/ha weliwadSi, xolo 2010 wels iqneba mesame 
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klasi – mniSvnelovani dazianebis xarisxiT 10_50 

t/ha-ze weliwadSi, e.i. duSeTis xevis wyalSemkrebi 

auzis erozirebuli ferdobebidan mdinaris 

kalapotSi 1 ha-dan weliwadSi dagrovdeba 10-50 t 

erozirebuli gruntis nawilakebi, romlebic 

intensiur naleqebTan erTad Rvarcofuli masis 

warmoSobis erT-erT mTavar komponents warmoadgens.  

Rvarcofis warmoSobis xelSemwyobi faqtorebi, 

romlebsac adgili hqonda duSeTis xevis kalapotSi 

da ara marto aq, SeiZleba iTqvas mTlianad analo-

giuria saqarTvelos didi da patara mdinareTa ka-

lapotebisaTvis. esenia: tyis intensiuri Wra, Sedegi 

– mTis ferdobebisa da mdinaris kalapotebis gaZli-

erebuli erozia; duSeTis xevis kalapotis ukanono 

aTviseba (kalapotis Seviwroeba); wyaldidobebisa da 

RvarcofsawinaaRmdego RonisZiebebis Cautarebloba; 

kalapotis gamwmendi samuSaoebis SeCereba, misi 

Caxergva da misi amovseba sayofacxovrebo narCe-

nebiT; q. duSeTSi saniaRvre arxebis avariuloba da 

sxv. zemoT aRniSnul faqtorebs emateba regionis 

klimaturi maCveneblebic; magaliTad, q. duSeTis 

meteorologiuri sadguris monacemebiT, 2005 wlis 

maisi-ivnisis TveebSi mosuli naleqebis raodenobam 

Sesabamisad Seadgina 220 da 206 mm, romelic ianvari-

aprilis TveebSi mosuli naleqebis jamur 

raodenobas TiTqmis orjer aRemateba.  

duSeTis xevis analogiurad, sofel aragvispiris 

mosaxleobas didi zarali miayena md. fotes kala-

potSi formirebulma Rvarcofma. nakadma daangria 
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saTavo nagebobebi da Rvarcofuli masiT Seavso 

mosaxleobis sacxovrebeli saxlebis pirveli sar-

Tuli. sabednierod, stiqias aq adamianis msxverpli 

ar mohyolia. 

Catarebuli dakvirvebebis analizis Sedegebi 

saSualebas gvaZlevs dRis wesrigSi davayenoT duSe-

Tis xevis kalapotis aucilebeli da gadaudebeli 

regulirebis sakiTxi. winaaRmdeg SemTxvevaSi, didi 

saSiSroebis winaSe dadgeba ara marto qalaq duSe-

Tisa da misi raionis mosaxleoba, aramed stiqiis 

ganmeorebis SemTxvevaSi, arsebobs didi riski, xel-

axla mwyobridan gamoiyvanos an mTlianad daangri-

os Jinval-bodornas wyalsacavebis damakavSirebeli 

wyalsadeni gvirabis monakveTi duSeTis xevis gada-

kveTis adgilze, rac q. Tbilisis mosaxleobas sas-

meli wylis gareSe datovebs. unda iTqvas, rom miRe-

buli Sedegebi 2005 wels gamoyenebul iqna saqhidro-

proeqtis institutis mier duSeTis xevis kalapotis 

regulirebis proeqtSi, romlis daproeqteba da mSe-

nebloba ganxorcielda msoflio bankis dafinansebiT. 

 

2.2. mleTis xevis kalapotSi mimdinare 

eroziul-Rvarcofuli procesebis 

prognozireba 

mdinare TeTri aragvis wyalSemkreb auzSi Rvar-

cofebis warmoSobis albaToba ukavSirdeba ara mar-

to am teritoriaze mimdinare eroziuli procesebis 

gaZlierebas [7, 9, 18], aramed aq mosuli naleqebis 
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zRvruli normis gadaWarbebas da, ra Tqma unda, 

wvimis gaZlierebul intensivobas. kvlevis obieqtad 

SerCeuli iyo mdinare mleTis xevi (md. TeTri arag-

vis marjvena Senakadi), radgan, garda imisa, rom mdi-

naris kalapotSi bolo wlebSi dafiqsirebulia didi 

simZlavris Rvarcofebis gavla (1953, 1981, 1982, 1983, 

1985, 1987, 1989, 2001, 2003, 2005 ww.), aseve 2003, 2005, 

2007, 2009 da 2010 wlebSi SeimCneva Rvarcofebis 

warmoSobis sixSiris zrdac (2_3 mZlavri nakadis 

gavla weliwadSi). Catarebulma gamokvlevam cxadyo, 

rom gaizarda ara marto Rvarcofis warmoSobis 

sixSire, aramed Rvarcofis mier gamotanili myari 

masis moculobac.  

2001 wlis 13 seqtembers, 2003 wlis 3 maiss da 2005 

wlis 26 aprils mleTis xevis kalapotSi dafiqsir-

da mZlavri Rvarcofebis gavla, romlebmac Sesabami-

sad gamoitana 65 780 m3, 110 000 m3, 95 700 m3 mocu-

lobis inertuli masa. 1897 wlidan 2007 wlamde, e.i. 

110 wlis periodSi gavlili katastrofuli Rvarco-

febis raodenobam 150-s gadaaWarba.  

unda aRiniSnos isic, rom 2003 wels mleTis xevis 

kalapotSi wamosulma Rvarcofma 20 wuTis ganmav-

lobaSi gadaketa mdinare TeTri aragvis kalapoti, 

xolo 2005 wels stiqia mZvinvarebda 25 wuTi. 

2.4 suraTze naCvenebia 2003 wels mdinare mleTis 

xevis kalapotSi wamosuli Rvarcofis kvali, 2.5 

suraTze _ mdinaris kalapotSi gaCerebuli Rvar-

cofi, xolo 2.6 suraTze ki - mleTis xevis wyal-

Semkrebi auzis gegma [16]. 
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sur. 2.4. mleTis xevis gamotanis konusis saerTo xedi 

(2003 w. 3 maisi) 

 

sur. 2.5. mleTis xevis kalapotSi gaCerebuli 

Rvarcofi (2003 w. 30 ivlisi) 
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 sur. 2.6. mleTis xevis wyalSemkrebi auzis gegma 

mleTis xevis kalapotSi 2003 wels gamotanis 

konusze gaCerebuli Rvarcofis frontis grZivi 

profilis sqema naCvenebia 2.7 suraTze, xolo 2005 

wels Rvarcofis frontis grZivi profilis sqema ki 

2.8 suraTze. 

Rvarcofis gavlamde mleTis eklesiis ezos saer-

To xedi naCvenebia 2.9 suraTze, xolo Rvarcofis 

moqmedebiT mleTis wminda giorgis eklesiaze miyene-

buli zarali - 2.10 suraTze. rac Seexeba eklesiis 

ezoSi Rvarcofuli masis simaRles, misi mniSv-

neloba icvleboda 2,5 – 5,5 m-mde. Rvarcofuli masiT 

iyo Sevsebuli eklesiis Siga sivrcec, sadac iner-

tuli masis simaRlem 2,2 m-s miaRwia. stiqiam daazia-

na eklesiis kedlebze moxatuli freskebi da xatebi. 
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sur. 2.7. 2003 wels gamotanis konusze gaCerebuli 

Rvarcofis frontis grZivi profilis sqema 

 

sur. 2.8. 2005 wels gamotanis konusze gaCerebuli 

Rvarcofis frontis grZivi profilis sqema 

mleTis xevSi formirebuli Rvarcofebis reguli-

rebis mizniT, wyalTa meurneobis institutSi arsebu-

li samecniero literaturis [5, 7, 14, 16-21, 23, 28], 

agreTve (2.1) da (2.2) damokidebulebebis gamoyenebiT, 

mdinare TeTri aragvis wyalSemkreb auzSi arsebuli 

aqtiuri Rvarcofuli tipis Senakadebze Sefasebulia 

eroziul-Rvarcofuli procesebi, romelTa ric-

xobrivi maCveneblebic moyvanilia 2.4 cxrilSi. 
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sur. 2.9. eklesiis saerTo xedi Rvarcofis gavlamde 

(2003 w. 26 maisi) 

 
sur. 2.10. eklesiis ezo Rvarcofis gavlis Semdeg 

(2005 w. 22 aprili) 
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cxrili 2.4 

mdinare TeTri aragvis wyalSemkreb auzSi 

Rvarcofuli tipis Senakadebis 

ZiriTadi monacemebi 

# 
mdinaris 

dasaxeleba 

w
ya
l
S
em
kr

eb
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au
z
is

 f
ar
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o
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2 )
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 f
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l
is

 m
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T
 

Dd
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ne
b
is

 x
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is
x
i 

(t
/h
a 
w
el

iw
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S
i)
 

R
va
r
c
o
f
is

 1
%
 m
aq
s
. 

x
ar

j
i,
 (
m3
/w
m)
 

1 mleTis xevi 1,28 0,260 1,13 meoTxe 10-50 131,0 

2 wisqvilT 

xevi 
1,50 0,251 0,89 mesame 5-10 87,0 

3 kotoras 

xevi 
0,62 0,290 1,62 mexuTe 50-100 98,0 

4 araxveTis 

xevi 
1,45 0,216 0,96 mesame 5-10 109,0 

5 qimbarianis 

xevi 
0,60 0,220 0,95 mesame 5-10 70,0 

6 naRvarevis 

xevi 
6,50 0,247 1,00 meoTxe 10-50 387,0 

7 CoxelT 

xevi 
6,96 0,290 0,95 mesame 5-10 550,0 

8 zemo amirT 

xevi 
1,87 0,264 0,92 mesame 5-10 200,0 

9 qvemo amirT 

xevi 
0,96 0,310 0,73 meore 2-5 140,0 

10 Cadiscixis 

xevi 
1,30 0,360 1,17 meoTxe 10-50 141,0 
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2010 wlis 24 aprils aragvis xeobaSi, mleTis 

xevis kalapotSi intensiuri wvimebis Sedegad 

formirebul iqna turbulenturi Rvarcofi. Cvens 

mier damuSavebuli meTodologiiT dadginda, rom 

Rvarcofis xarjma Seadgina 37.5 m3/wm, xolo 

gamotanili inertuli masis moculobam – 45 000 m3.. 

zemoxsenebulma masam gadaketa md. TeTri aragvis 

kalapoti da bunebrivi zRudaris mier Segubebulma 

wyalma datbora zemo mleTis 8 ojaxi, romlebic 

eqvemdebareba gasaxlebas (sur. 2.11, 2.12). 

 

sur. 2.11. 2009 w. mleTis xevis RvarcofiT gadaketili 

aragvis kalapoti 

problema, romelic mleTis xevs Seexeba, kompleq-

suria: 1. saSiSroebas uqmnis zemo da qvemo mleTis 

mosaxleobas; 2. ngrevis saSiSroebis winaSea 1876 

wels aSenebuli mleTis wminda giorgis eklesia; 
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3. gazrdilia saqarTvelos samxedro gzis miwis va-

kisis marcxena ferdis Camongreva-CamoSvavebis saSiS-

roeba; 4. aseve didia md. TeTr aragvze gadebuli 

rkina-betonis kapitaluri xidis mwyobridan gamosv-

lis riski, rasac adasturebs institutis mier mle-

Tis xevze Catarebuli savele-sarekognoscirebo sa-

muSaoebi; 5. Rvarcofuli gamonataniT intensiurad 

izrdeba Jinvalis wyalsacavis mkvdari moculoba, 

romelic Sesabamisad amcirebs mis sasargeblo mo-

culobas. 

 
sur. 2.12. 24.04.2010 w. wyliT datborili  

sofel zemo mleTis 8 ojaxi  

 

wyalTa meurneobis institutSi ukve damuSavebu-

lia problemis kompleqsuri gadawyvetis sqema Sesa-

bamisi Tanamedrove sainJinro-ekologiuri meTodo-

logiis gamoyenebiT. samSeneblo masalad gamoyenebul  
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iqneba mleTis xevis 

wyalSemkrebi auzidan gamo-

tanili inertuli masa-

la, daregulirdeba md. 

mleTis gamotanis konusi 

kapitaluri nagebobebiT, 

xolo tranzitul mcire 

sigrZis ubanze gansazRv-

rulia baraJebis mowyo-

ba, romelic saSualebas 

mogvcems inertuli masa-

lis daaxloebiT 70% 

gaCerdes adgilze erozi-

ul RranteebSi. proeqtSi 

gansazRvrulia aseve ad-

gilobrivi mosaxleobis 

dasaqmeba 100 kacamde.  

aRniSnuli problemis gadawyvetis Sesaxeb ecnoba 

saqarTvelos regionaluri da infrastruqturis gan-

viTarebis saministros (wyalTa meurneobis institu-

tis werili 2010 wlis 13 maisi #01-15/146). Rvarcofis 

mier transportirebuli myari natanis odenobis 

dadgenis mizniT, Catarda savele-eqspediciuri gamo-

kvleva da dadginda, rom nakadis mier transporti-

rebuli myari fraqciebis saSualo diametri icvle-

boda 15-45 sm-is farglebSi, rac Seexeba Rvarcoful 

masasa da mdinaris kalapotSi dafiqsirebul kong-

lomeratebSi wvrilmarcvlovani fraqciebis Semcve-

lobas, maTi granulometriuli mrudebi mocemulia 

2.14 suraTze. 

sur. 2.13. 2010 wlis 24 
aprils stiqiis dros 

mleTis xevis wyalSemkrebi 
auzi 
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a) 

 

b) 

 
sur. 2.14. eklesiis ezoSi dafiqsirebuli Rvarcofuli 

masis granulometriuli mrudebi 

a) wvrilmarcvlovani fraqcia, b) konglomerati 

mleTis xevis gamotanis konusze Rvarcoful 

masaSi dafiqsirebuli iyo sxvadasxva feris myari 

masa, romlis Semadgenlobis dadgenis mizniT 
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wyalTa meurneobis institutis qimiur laborato-

riaSi Catarda Rvarcofuli masis qimiuri analizi 

sami tipis nimuSze: konglomerati, sila da 

natanebiani fraqcia, romelTa ricxviTi maCveneblebi 

mocemulia 2.5 cxrilSi. 

cxrili 2.5 

Rvarcofuli gamonatanis qimiuri analizi 

nimuSis

nomeri 
nimuSis tipi 

qimiuri naerTebis 

Semcveloba miligramebSi, 

100 gramiani wonis nimuSebSi 

PPH HCO3 SO4 Na+K Ca 

1 konglomerati 7,4 0,426 0,374 0,052 0,748 

2 qviSa 7,4 0,377 0,416 0,294 0,499 

3 fraqciebi 7,4 0,377 0,436 0,499 0,499 

 

prognozi, romelic zemoT Catarebuli mecnieru-

li kvlevebis Sedegebs efuZneba, sagangaSoa, radgan 

mdinare mleTis xevis kalapotSi mimdinare erozi-

ul-Rvarcofuli procesebis gaaqtiureba sul ufro 

naTeli xdeba; amitom, Tu droze ar Catarda Sesaba-

misi eroziuli da RvarcofsawinaaRmdego sainJinro-

ekologiuri RonisZiebebi, Semdegi stiqia, Rvarco-

fis an wyaldidobis saxiT, mTlianad daangrevs 

mleTis 1876 w. aSenebul wminda giorgis eklesias.  

wyalTa meurneobis institutis xelmZRvanelobam 

sruliad saqarTvelos kaTolikos-patriarqs, 

mcxeTa-Tbilisis mTavarepiskoposs, biWvinTisa da 

cxum-afxazeTis mitropolits, uwmindessa da 
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unetares ilia II –s warudgina eklesiis gadarCenis 

saproeqto winadadeba.  

institutis samecniero personali valdebulebas 

iRebs maRal doneze ganaxorcielos proeqti, xolo 

mSeneblobis procesSi eqspertiza Caataros yovel-

gvari dafinansebis gareSe. 
 

2.3. Rvarcofebis regulirebis 
Tanamedrove RonisZiebebi 

bolo wlebSi msoflioSi, da maT Soris 

saqarTveloSic, gansakuTrebiT gaaqtiurda bunebrivi 

katastrofebi, romelTagan wyaldidobebTan erTad 

yuradsaRebia Rvarcofebi, radgan saqarTvelos 

mTliani teritoriis 45%-ze meti ukve Rvarcofebis 

zemoqmedebis zonaSi imyofeba [10, 38, 56, 57, 58]. 

XXI saukunis dasawyisSi, saqarTveloSi formi-

rebulma bunebis stiqiurma movlenebma, miyenebuli 

zaralis mixedviT, kulminacias 2005 wels miaRwia. 

aqedan wyalmovardnebze, wyaldidobebsa da Rvarco-

febze modis mTliani zaralis 70%-ze meti. 

qveynis masStabiT saSiSroebis riskis zonaSi 

moeqca 190-mde dasaxlebuli punqti: dazaralebuli 

mosaxleobis raodenoba – 880 ojaxi, daRupul adami-

anTa raodenoba – 35, daSavebul adamianTa raodeno-

ba – 213, dangreuli da dazianebuli gzebisa da xide-

bis raodenoba – 111 km gza da 69 xidi, eqspluataci-

idan amovardnilia sasoflo-sameurneo savargulebi 

9610 ha. stiqiuri movlenebis gamo, 2005 wels saqarT-

veloSi 86-jer gamocxadda sagangebo mdgomareoba. 
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analogiuri sixSiris stiqiuri movlenebi saqarTve-

loSi dafiqsirda 2006-2010 wlebSic. 

saqarTveloSi bolo wlebSi Catarebulma mecnie-

rulma dakvirvebebma cxadyo, rom sul ufro izrde-

ba Rvarcofebis zemoqmedebiT gamowveuli zarali, 

amitom mecnierebis winaSe dgeba problema, romelic 

iTvaliswinebs rogorc Rvarcofebis dazustebuli 

prognozirebisaTvis meTodologiis srulyofas, 

aseve maT winaaRmdeg brZolis ufro efeqturi da 

saimedo konstruqciebis damuSavebas [3, 32, 38, 58, 63]. 

zemoaRniSnulis gaTvaliswinebiT, saqarTvelos 

wyalTa meurneobis institutSi avtoris mier damu-

Savebulia rigi RvarcofsawinaaRmdego tramplinis 

tipis nagebobebisa, romelTa mecnieruli siaxlis 

prioritetebic damowmebulia rogorc saqarTvelos, 

aseve sazRvargareTis patentis mowmobebiT [4].  

 

2.3.1. tramplinis tipis RvarcofsawinaaRmdego 

nageboba 

RvarcofsawinaaRmdego gamWoli tramplinis tipis 

kaSxlebis daniSnulebas warmoadgens konstruqciaze 

nakadis dartymis Zalis Semcireba, gansakuTrebiT 

Rvarcofis parametrebis katastrofuli mniSvnelobe-

bisas, agreTve konstruqciis gamartiveba-gaiafeba [3-7]. 

 ganxiluli tramplinis tipis trapeciuli 

formis RvarcofsawinaaRmdego kaSxlis (sur. 2.15) 

upiratesoba arsebulTan SedarebiT SemdegSia: 

a) nagebobis saimedo da xangrZlivi muSaoba; b) mTis 



 65 

mdinareebis kalapotis efeqturi stabilizacia, 

mdinaris kalapotSi konstruqciebis kaskadurad 

ganlagebis SemTxvevaSi da g) didi ekonomikuri 

efeqti – warmodgenili nagebobebi Sendeba rkina-

betonisa da meoradi masalisagan (Camowerili 

rkinis relsebi, da a.S.), romelTa raodenoba 

mTliani samSeneblo masalis 50-80%-s Seadgens [2, 3]. 

 
sur. 2.15. trapeciuli formis nageboba 

konstruqcia [2], romelic naCvenebia 2.15 suraTze, 

warmoadgens trapeciuli formis Rars nakadmimmarT-

veli rkina-betonis kedlebiT; nagebobis ferdebi 

dakavSirebulia mdinaris kalapotis (xeobis) gver-

debTan romelTa kuTxis mniSvnelobac icvleba 110-

160-is farglebSi. 

nagebobis ferdebi warmoadgens rkinis koWebs, 

romlebic erTmaneTTan qmnian marTkuTxa formis 

RreCoebs. nagebobis centrSi moTavsebulia rkina-
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betonis saZirkveli, romelsac aqvs tramplinis 

forma da romelzec moZraobs Rvarcofi. 

nagebobis trapeciuli forma, nakadmimmarTveli 

kedlebiT, saSualebas gvaZlevs SevamciroT, rogorc 

nakadis dartymis Zalis mniSvneloba, aseve nageboba-

ze moqmedi natanebis anu Rvarcofuli masis gravi-

taciuli (woniTi) dawola, romelic nagebobis sai-

medo muSaobis garantias iZleva [6]. 

 
2.3.2. tramplinis tipis RvarcofsawinaaRmdego 

nagebobis hidravlikuri gaangariSeba 

 tramplinis tipis RvarcofsawinaaRmdego nagebo-

bis hidravlikuri gaangariSebisaTvis institutis 

hidroteqnikur laboratoriaSi Catarda laborato-

riuli kvlevebi, sadac modelze daculi iyo mode-

lirebis Semdegi parametrebi: dinamikuri msgavseba 

(frudis ricxvi) idemFr  ; geometriuli msgavseba 

(qanobi) – idemi  ; natanebis moZraoba (wylisa da 

natanebis siCqareTa fardoba): idemVV s / ; kalapotis 

fskeris winaaRmdegobis msgavseba (Sezis koeficien-

ti) – idemC  ; cdebis dros laboratoriaSi 

natanebis saSualo diametris zoma icleboda Semdeg 

sazRvrebSi: d  = 0,75; 2,25; 3,75; 5,25;6,25 mm [30, 32]. 

cdebiT miRebuli statistikuri rigis damuSave-

bis Semdeg nagebobis zeda biefSi dagrovili myari 

fraqciebis gamawonasworebeli qanobis mniSvneloba 

( 0i ) pirveli miaxloebiT iangariSeba Semdegi damo-

kidebulebiT [32]: 
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  53,1

0 /29,9 ws qqi  ,                (2.3) 

sadac sq  da wq  – Sesabamisad, myari fraqciebisa da 

wylis nakadis xvedriTi xarjia. 

igive mniSvneloba ( 0i ) drois faqtoris, nagebobis 

gamWolianobisa da mdinaris kalapotis qanobis ( i ) 

mxedvelobaSi miRebiT tolia [34]: 

25,027,00
)/()/(

29,0

Ttd

i
i


 ,            (2.4) 

sadac   – nagebobis ferdebze koWebs Soris RreCos 

siganea (mm). 

tramplinis tipis trapeciuli formis Rvarcof-

sawinaaRmdego nagebobis zeda biefSi dagrovili 

myari natanis gamawonasworebeli qanobis mniSvne-

loba, mdinaris kalapotis qanobis ( i ) gaTvaliswi-

nebiT, iangariSeba damokidebulebiT [3]: 

ii  76,00 .                  (2.5) 

mdinaris kalapotSi turbulenturi Rvarcofis 

formirebis SemTxvevaSi nakadis mier transportire-

buli myari fraqciebis xvedriTi xarji ( sq ) iangari-

Seba Semdegi formuliT [34]: 

 dkhiCq ts /20,0 15,113,1 ,           (2.6) 

sadac tk  – mdinaris kalapotis simqisis Sverilebis 

simaRlea (mm).  

miRebuli damokidebulebis muSaobis saimedoobis 

dasadgenad Sedarebul iqna cnobili mecnierebis 

r. asatrianis, v. knorozis, a. kuprinis, Sveicarieli 
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mkvlevaris r. perdolis, aseve n. ruxaZis mier damu-

Savebul bunebriv monacemebTan, Tanxvedra maT Soris, 

0,95%-iani uzrunvelyofis albaTobiT 90%-ia rac 

hidravlikuri gaangariSebisaTvis maRali Sedegia. 

bunebriv monacemebze dayrdnobiT Rvarcofis mier 

transportirebuli myari fraqciebis saSualo 

diametri tolia [32]: 

  64,0
max

73,255,602,0 Qid  , (mm)          (2.7) 

sadac maxQ  – Rvarcofis maqsimaluri xarjia (m3/wm) 

laboratoriaSi Catarebuli kvlevebis, saqarTve-

loSi Rvarcofuli tipis mdinareebze gazomili maq-

simaluri xarjebisa ( maxQ ) da iaponiaSi dafiqsire-

bul bunebriv monacemebze dayrdnobiT, Rvarcofis 

0,1%-iani uzrunvelyofis maqsimaluri xarji ianga-

riSeba damokidebulebiT [10]: 

  61,0
%1,0 400344,2 FiQ  , (m3/wm)       (2.8) 

sadac F  – mdinaris wyalSemkrebi auzis farTobia 

(km2). 

tramplinis tipis RvarcofsawinaaRmdego nagebo-

baze dinamikuri dartymis Zalis gasangariSeblad 

aucilebelia vicodeT turbulenturi Rvarcofis 

maqsimaluri siCqare (V ), romlis mniSvnelobac, 

laboratoriuli cdebis mixedviT, tolia [32]: 

 hdiVV w /2,160,760,0  , (m/wm)       (2.9) 

sadac wV  – wylis nakadis maqsimaluri siCqarea (m/wm); 

h  – turbulenturi Rvarcofis siRrme (m). 

tramplinis tipis RvarcofsawinaaRmdego nagebobis 
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simaRle (H ) tolia [3]:  

   ws qqihH /505280,1  , (m)         (2.10) 

nagebobis mier natandaWeris efeqti, drois faq-

toris mxedvelobaSi miRebiT, tolia [32]: 

    34,251,1 /)/(1,090,0/ TtdWW Tt  ,       (2.11) 

sadac tW  da TW  aris Sesabamisad nagebobis mier t 

droSi Sekavebuli natanebisa da konstruqciis 

mier T  droSi SeCerebuli natanis mTliani 

moculoba (m3
). 

amrigad, warmodgenili meTodologiiT, pirveli 

miaxloebiT SesaZlebelia tramplinis tipis Rvar-

cofsawinaaRmdego nagebobis hidravlikuri gaangari-

Seba, romlis gamoyenebiTac Semdeg etapze aucilebe-

lia Catardes nagebobis gaangariSeba mdgradobaze, 

Rvarcofis statikuri da dinamikuri Zalebis cal-

calke da xdomilebebis erTdroulad moqmedebis 

SemTxvevaSi [10]. 

 

2.3.3. RvarcofsawinaaRmdego kaSxlis zeda  

biefis formirebis zogadi sakiTxi 

trapeciuli formis nagebobis zeda biefSi 

dagrovili Rvarcofuli masis gamawonasworebeli 

qanobis )( 0i  mniSvneloba iangariSeba Semdegi empi-

riuli damokidebulebiT [19, 32]: 

    25,027,00
//

29,0

Ttd

i
i


 ,              (2.12) 
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sadac i – aris mdinaris kalapotis qanobi, d – myari 

natanis saSualo diametri (sm),  – nagebobis 

koWebs Soris RreCos sigane (sm) t – nagebobis 

muSaobis sakvlevi drois monakveTi (wm), T – 

nagebobis zeda biefis FSevsebis mTliani drois 

periodi (wm); pirveli damokidebulebis muSaobis 

zRvrebia: 125,1125,0)/( d  da 9,01,0)/( Tt ; 

kaSxlis mier 90%-iani qvebis CanarTebis daWeris 

SemTxvevaSi Rvarcofis koncentracia ( 'S ) 

iangariSeba Semdegi damokidebulebiT[30]: 

 
100

90
'

S
SS


 ;                 (2.13) 

sadac S aris Rvarcofis sawyisi koncentracia (%). 

 Rvarcofis nagebobaSi gavlis Semdeg nakadis 

moculobiTi wona )( ' iqneba [30]: 

)1(' 1  2 S  n/m3,                   (2.14) 

sadac 1  – wylis moculobiTi wonaa ( 0,11  n/m3); 2 - 

qvis moculobiTi wona ( 65,22  n/m3); 

kaSxlis mier Sekavebuli Rvarcofuli masis 

moculoba iangariSeba Semdegi damokidebulebiT [32]: 

58.0

max

)/(])/(05.095.0[ Ttd

QS
WT




  (m3

),             (2.15) 

sadac maxQ  aris Rvarcofis maqsimaluri xarjis 

mniSvneloba (m3/wm). 
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2.3.4. RvarcofsawinaaRmdego tramplinis tipis 

 kaSxlis saimedoobis Sefaseba 

tramplinis tipis trapeciuli formis Rvarcof-

sawinaaRmdego kaSxlis saimedoobis dadgenis mizniT 

wyalTa meurneobis institutis hidroteqnikur 

laboratoriaSi Catarda laboratoriuli cdebi. 

eqsperimentis Catarebis procesSi ganxiluli iyo 

RvarcofsawinaaRmdego nagebobis, rogorc zeda 

biefis formirebis procesi, aseve nagebobis zeda 

biefSi Rvarcofuli masis woniTi datvirTvisa da 

Rvarcofis dinamikuri dartymis Zalis cvlilebis 

xasiaTi. 

laboratoriuli cdebis Catarebis procesSi 

yuradReba agreTve gamaxvilebuli iyo nakadSi myari 

fraqciebis koncentraciaze, natanis saSualo dia-

metris zomaze, hidravlikuri Raris qanobze, turbu-

lenturi Rvarcofis siCqarisa da myari fraqciebis 

xarjis cvlilebaze. 

tramplinis tipis, RvarcofsawinaaRmdego nagebo-

baze myari fraqciebis woniTi datvirTvis pW  sta-

tistikuri maCveneblebi intervalebSi da Sesabamisi 

sixSiris maCveneblebi mocemulia cxrilSi (cxr. 2.6), 

sadac (mi) aris intervalebSi ganmeorebadobis 

raodenoba, Pi  – ganmeorebadobis sixSire (Pi = mi/n), 

sadac n  – statistikuri rigis raodenoba (n = 41); 

Ai = (pi / j), sadac j intervalebis mniSvnelobebia. 
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cxrili 2.6 

myari fraqciebis woniTi datvirTvis mniSvnelobebi 

j10
-2 0-15 15-30 30-45 45-60 60-75 75-90 90-105 105-

120 
mi 21 5 4 3 2 3 1 1 

Pi 0.51 0.12 0.09 0.07 0.05 0.07 0.02 0.02 

Ai 3.40 0.80 0.60 0.46 0.33 0.46 0.13 0.13 

Wi 0.428 0.279 0.182 0.118 0.078 0.051 0.033 0.014 

nWi 17.55 11.44 7.46 4.84 3.19 2.09 1.35 0.57 

 

2.6 cxrilis monacemebis gamoyenebiT agebul iqna 

woniTi datvirTvis funqciis ganawilebis mrudi, 

romelsac Seesabameba eqsponencialuri ganawileba 

da igi maTematikurad ase gamoisaxeba [32]: 

)857.2exp(857.2)( pp WWf  ;                      (2.16) 

am SemTxvevaSi pirsonis kriteriumi tolia 

71.82  , Tavisuflebis xarisxi ki  -  N=6; gaangariSe-

buli iyo Teoriul ganawilebasa da histogramis 

monacemebs Soris Tanxvedris maCvenebeli, romelmac 

95%-iani albaTobiT 80% Seadgina. 

RvarcofsawinaaRmdego tramplinis tipis saime-

dooba nagebobis zeda biefis Rvarcofuli masis 

Sevsebamde Seadgina: 

  


l

p

W

ppp dWedWWfWP p

0

61.0

0

857.2

1 825.0857.2)()( ;   (2.17) 

nagebobis mwyobridan gamosvlis riski (R1) konst-

ruqciis zeda biefis Rvarcofuli masis woniTi 
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datvirTvis SemTxvevaSi tolia: 

 175.0825.01)(1 11  pWPR .              (2.18) 

RvarcofsawinaaRmdego tramplinis tipis nagebo-

baze Rvarcofis dinamikuri dartymis Zalis mniSvne-

loba F - gaangariSebul iqna profesor m. gagoSiZis 

[30] mier miRebuli damokidebulebiT, romelsac aqvs 

Semdegi saxe: 

 sin2VKF   , (n/m2)                      (2.19) 

sadac K aris koeficienti, romelic tolia K = 4,5 

(wylis nakadisaTvis es maCvenebeli tolia K = 1,0, 

xolo Tovlis zvavisaTvis ki K = 1,5),   –  Rvar-

cofis simkvrivea (kg/m3),   – nagebobis is far-

Tobi, romelzec moqmedebs Rvarcofi (m2), V  – 

Rvarcofis saSualo siCqare (m/wm),   – trampli-

nis tipis nagebobis mdinaris kalapotSi daxris 

kuTxe (gradusi).  

 tramplinis tipis RvarcofsawinaaRmdego nagebo-

baze Rvarcofis dinamikuri dartymis Zalis ganawi-

lebis funqciis dadgenis mizniT gamoyenebul iqna 

rogorc laboratoriuli monacemebi, aseve bunebaSi 

Rvarcofis gavlis statistikuri rigi, romlis rao-

denobamac Seadgina 55 wertili. Rvarcofis nageboba-

ze dinamikuri dartymis Zalis mniSvnelobebi icvle-

boda 3.88-3024.8 (n/m2) sazRvrebSi [56-58]. 

 bunebrivi monacemebis gamoyenebiT, romelTa 

mniSvnelobebic mocemulia 2.7 cxrilSi, agebul iqna 

histograma; maTematikuri lodini tolia 45,437m , 
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xolo eqsponencialuri ganawilebis xarisxis 

maCvenebeli tolia: 0023,0/1  m [32]. 

cxrili 2.7 

Rvarcofis dinamikuri dartymis 

Zalis mniSvnelobebi 

FFi102 

(N/m
2
) 

0-3 3-6 6-9 9-12 12-15 15-18 18-21 

mi 31 12 3 5 1 1 1 

f(Fi) 0.564 0.218 0.055 0.091 0.018 0.018 0.018 

 

 tramplinis tipis RvarcofsawinaaRmdego nagebo-

baze Rvarcofis dinamikuri dartymis Zalis ganawi-

lebas aqvs Semdegi saxe [32]:  

 )0023.0exp(0023.0)( ii FFf  ;                  (2.20) 

 miRebuli (2.20) gamosaxuleba Seesabameba 

eqsponencialur ganawilebas, xolo Tanxvedram 

Teoriul ganawilebasa da histogramis monacemebs 

Soris pirsonis kriteriumis 2 -is mixedviT [1, 60] 

70% Seadgina. 

 RvarcofsawinaaRmdego nagebobis saimedooba 

Rvarcofis dinamikuri Zalis mxedvelobaSi miRebiT 

tolia [32]: 

   

l

iiii dFedFFfFP

0

61.0

0

0023.0
2 928.00023.0)()( ;     (2.21) 

 tramplinis tipis TaRovani da safexurebiani 

formis RvarcofsawinaaRmdego nagebobis mwyobridan 
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gamosvlis riski, konstruqciaze Rvarcofis dinami-

kuri dartymis Zalis mxedvelobaSi miRebiT, tolia: 

 072.0928.01)(1 22  iFPR                  (2.22) 

 bunebaSi Rvarcofis nagebobaze zemoqmedebis 

SemTxvevaSi, paralelurad mimdinareobs rogorc di-

namikuri, aseve statikuri Zalebis moqmedeba, amitom 

xdomilebebis zeddebis SemTxvevaSi nagebobis 

sruli saimedooba (P0) tolia: 

 766.0928.0825.0)()( 210  iP FPWPP ,          (2.24) 

xolo nagebobis mwyobridan gamosvlis riski (R0) 

xdomilebebis zeddebis SemTxvevaSi tolia: 

234.0766.0110  oPR                     (2.25) 

Tu ganvixilavT miRebuli Sedegebis analizs 

davrwmundebiT, rom warmodgenili tramplinis tipis 

axali nagebobebi, arsebulTan SedarebiT, xasiaTdeba 

maRali saimedoobiT, rac ZiriTadad ganpirobebulia 

konstruqciuli gadawyvetiT. 
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Tavi 3. lentexisa da cageris raionebSi 

eroziul-Rvarcofuli procesebisa da 

wyaldidobebis  sawinaaRmdego fito-

melioraciuli da sainJinro RonisZiebebi 

 

3.1. lentexSi, mdinare tumbras marcxena 

erozirebul-damewyril ferdobze 

buSlagebis mowyoba 

lentexisa da cageris raionebSi eroziul-Rvar-

cofuli Pprocesebisa da wyaldidobebis sawinaaRm-

dego fitomelioraciuli da sainJinro RonisZiebebi 

ganxorcielda 2008 wlis zafxulis periodSi insti-

tutis mier Sveicariis ganviTarebisa da TanamSrom-

lobis saagentosTan (SDC) erTad, Tumca aRniSnul 

regionSi institutis mier ganxorcielebuli samec-

niero-kvleviTi samuSaoebis istoria iTvlis mraval 

aTeul wels (1970-2010 ww.). 

kvlevis obieqts warmoadgenda lentexSi mdinare 

tumbras marcxena erozirebul-damewyrili ferdobi, 

romlis geometriuli zomebia: sigrZe - 78 m, sigane - 

15 m, xolo qanobi, gamomdinare ferdobis topogra-

fiidan, icvleboda 24-65°–is farglebSi (sur.3.1). 

dazianebuli, gaSiSvlebuli ferdobis gamagrebis 

mizniT praqtikaSi erT-erT efeqtur meTods tirifis 

totebis (kalmebis) gamoyenebiT mcire terasebis e.w. 

buSlagebis (Buschlage _ germanuli sityvaa da 

buCqebis ganlagebas, wyobas an Calagebas niSnavs) 

Seqmna warmoadgens.  
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sur. 3.1. md. tumbras marcxena erozirebul-damewyrili 

ferdobis saerTo xedi 

am RonisZiebis mTavari mizania eroziis ganviTa-

rebis SeCereba da amiT samyofelis Sesabamisi mce-

nareuli Tanasazogadoebis TviTaRdgenis procesis 

stimulireba. RonisZiebis Casatareblad mcenaris 

mosvenebis periodSi (gazafxulze foTlebis gamo-

tanamde, an SemodgomiT foTolcvenis Semdeg) iWreba 

60-70 sm sigrZis Reros kalmebi (totebi). mcenaris 

wylis xarjis Sesamcireblad umjobesia axalgazrda 

totebis gamoyeneba (gvalvisas pirvel wels saWiroa 

,,buSlagebis” perioduli rwyva). Semdgom eroziul 

ferdobze iqmneba 40-50 sm siRrmis terasismagvari 

Wrili, sadac lagdeba kalmebi (1 m Wrili – 20 toti: 

10 – diagonalurad marjvniv, 10 – marcxniv, rac jva-

redin-badisebr formas qmnis) (sur. 3.2).  
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kalmebis (totebis) ganlagebis sqema 

 
kalmebis mowyobisas 

sur. 3.2 
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,,buSlagebis“ terasebi ferdobis qveda mxridan 

TanmimdevrobiT (zeviT) ewyoba, rac cicabo ferdob-

ze aadvilebs samuSaoebs: buSlagebis Camwyobi dgeba 

qveda terasaze da ase Txris Semdgom terasas, amo-

Txril miwas ki qveda ,,buSlags“ (tirifis kalmebs) 

ayris. nayari miwa kargad unda daitkepnos. am dros 

SeiZleba gamoviyenoT ,,karnizebis“ CamoWrisas adre 

dacurebuli kordebi, romlebic ,,buSlagebis“ tera-

saze lagdeba, rac erTi mxriv, met simyares sZens 

maT, xolo meore mxriv, balaxnaris aRdgenas uwyobs 

xels. WrilSi Cawyobisas kalmebi miwis gareT 

20 sm-ze metad ar unda iyos amoSverili, zedmeti 

nawili unda waiWras. amasTan, mniSvnelovania, rom 

kalmebis miwis gareT darCenili nawili zeviT iyos 

mimarTuli (kalmebi Zalze didi ar unda iyos). viw-

ro eroziul ferdobze ,,buSlagebs“ Soris interva-

li daaxloebiT 2 m-ia, farTo ferdobze – 3-4 m. 

amasTan, ar aris aucilebeli ,,buSlagebis“ uwyveti 

rigis Seqmna. iq, sadac SerCenilia kordi, an adgili 

bunebrivad Zlier qviania da misi qvebisagan gawmenda 

Znelia, ,,buSlagebi“ SeiZleba wyvetilad ganlagdes. 

samuSao ganxorcielda 2008 wlis oqtombris 

meore naxevari–noembris dasawyisSi zemoaRniSnuli 

meTodologiis gamoyenebiT. kalmebis (totebis) 

masalad gamoyenebuli iyo adgilobrivi saxeobis 

tirifisa da Txmelis kalmebi, Semdegi saproeqto 

monacemebiT: 

 kalmebis (umjobesia axalgazrda totebis gamoye-

neba) sigrZe – 60-70 sm; 
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 `buSlagebis” safexurebis sigane – 40-50 sm; 

 kalmebi gareT ar unda iyos gamosuli 20 sm-ze 

met sigrZeze; 

 1 m sigrZeze WrilSi ewyoba 20 toti: 10 – diago-

nalurad marjvniv, 10 – marcxniv, rac jvaredin – 

badisebr formas qmnis; 

 `buSlagebis~ terasebi ferdobis qveda mxridan 

TanmimdevrobiT (zeviT) ewyoba, rac cicabo fer-

dobze aadvilebs samuSaoebs; 

 momwyobi qveda terasaze dgeba da ase Txris Semd-

gom terasas, amoTxril miwas ki qveda `buSla-

gebs~ (tirifis kalmebs) ayris; 

 nayari miwa kargad unda daitkepnos; 

 `buSlagebs~ Soris intervali daaxloebiT 2 m-ia, 

farTo ferdobebze ki – 3-4 m; 

 mTis ferdobze buSlagebis terasebze rekomende-

bulia organuli sasuqis Setana; 

 terasebis sruli momzadebis Semdeg rekomendebu-

lia kalmebis perioduli morwyva. 

samuSaos jamuri Sedegebi mocemulia 3.1 cxrilSi. 

pirvel da meore terasebs Soris ganxorcielda 

buCqovani mcenareebis dargva, maT Soris  vetiveri – 

30 nergi da pampasebis balaxi – 20 nergi. 

3.3 suraTze naCvenebia md. tumbras marcxena ero-

zirebul-damewyrili  ferdobis saerTo xedi buSla-

gebiT gamagrebis Semdeg.  
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cxrili 3.1 
jamuri saproeqto monacemebi 

# 
iarusis 

nomeri 

iarusis 

sigrZe 

(m) 

terasis 

daxris 

kuTxe 

(  ) 

xis 

kalmebis 

dasaxeleba 

kalmebis 

raodenoba 

(cali) 

1 2 3 4 5 6 

1 pirveli 45.0 35 Txmela 900 

2 meore 40.0 51 tirifi 800 

3 mesame 33.0 36 Txmela 660 

4 meoTxe 27.0 21 Txmela 540 

5 mexuTe 
7.70 10 tirifi 154 

15.30 10 Txmela 306 

sul dairgo 3206 Txmela da 954 tirifi. 

  

sur. 3.3. buSlagebiT gamagrebuli mTis ferdobi 

2008 wlis 30 ivlisi 
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3.2. mdinare tumbras marjvena Senakadze 

xevis kalapotis stabilizacia 

xis baraJebis mowyobiT 

md. tumbras marjvena Senakadze eroziul-Rvarco-

fuli procesebis regulirebisa da grZivi profilis 

qanobis stabilizaciis mizniT wyalTa meurneobis 

institutSi damuSavebuli meTodologiis gaTvalis-

winebiT [6] wyalsadinarSi moewyo Txmelis xis tote-

bis wnulebisagan damzadebuli 0.90 m simaRlis eqvsi 

baraJi (sur. 3.4), 

xolo sur. 3.5-ze 

mocemulia bara-

Jebis muSaobis 

amsaxveli foto-

masala 2 wlis 

Semdeg (2010 wlis 

ivlisi). 3.6 su-

raTze ki naCvene-

bia xevis kalapot-

Si erTi baraJis 

mier Sekavebuli 

erozirebuli na-

wilakebiT Sevse-

buli nagebobis  

zeda biefi. 

 

 

                a) 
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b) 

sur. 3.4. daregulirebuli xevis kalapotis saerTo xedi 

a) 2008 wlis 30 ivlisi; b) 2010 wlis 30 ivlisi 
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sur. 3.5. erodirebuli nawilakebiT ESevsebuli baraJis 

saerTo xedi (2010 wlis 30 ivlisi) 

 

amrigad warmodgenili meTodologiiTa da sain-

Jinro RonisZiebebiT ganxorcielebuli eroziul-

Rvarcofuli procesebis sawinaaRmdego fitomelio-

raciuli da sainJinro RonisZiebebis efeqturoba 

saxezea da maT SesaZlebelia gavuwioT rekomendacia 

saqarTvelos sxvadasxva mTian regionebSi bunebis 

stiqiuri movlenebis – eroziul-Rvarcofuli 

procesebis stabilizaciisaTvis. 
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3.3. lentexisa da cageris raionebSi 

wyaldidobis sawinaaRmdego sainJinro 

RonisZiebebi 

cageris raionis sofel WalisTavSi, mdinare 

cxeniswyalze, wyaldidobis sawinaaRmdego RonisZie-

bebi ganxorcielda wyalTa meurneobis institutisa 

da garemos dacvis ekocentris mier Sveicariis gan-

viTarebisa da daxmarebis saagentos dakveTiT (SDC). 

samuSaos mizani iyo cageris raionis sofel 

WalisTavSi, mdinare cxeniswylis marjvena napirze, 

mosaxleobisa da sasoflo-sameurneo savargulebis 

dacva mdinaris kalapotSi formirebuli wyalmo-

vardnebisa da wyaldidobebisagan. 

arsebuli samecniero da teqnikuri [36] literatu-

ris gamoyenebiT dadginda, rom mdinare cxeniswylis 

hidrologiuri maCveneblebi cageris hidrometeoro-

logiur saguSagosTan Semdegia: mdinaris wyalSemk-

rebi auzis farTobia 3,1470F km2; kalapotis saSua-

lo qanobi _ 0075,0i . 

mdinare cxeniswylis auzSi sxvadasxva uzrunvel-

yofis wyaldidobis xarji dadginda (2.1) damokide-

bulebiT [34], romlis gamoyenebiT saproeqto ubanze 

wyaldidobis saangariSo xarji ((P(%) = 0,1) iqneba: 

wmm 380,31113,1430)0075,040034(4,2

)40034(

61,0

61,0
max



 FiAQ
    (3.2) 

wyaldidobis saangariSo xarjisa da arsebuli 
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meTodologiis gamoyenebiT daproeqtebulia mdina-

ris napirdamcavi gabionebi da dezebi, romlis saan-

gariSo sqema naCvenebia 3.6 suraTze, xolo dezebis 

saerTo xedi ki 3.7 suraTze.  

 

 

 

sur. 3.6. wyaldidobis sawinaaRmdego dezebis 

saangariSo sqema 
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sur. 3.7.  wyaldidobis sawinaaRmdego 

qvis dezebis saerTo xedi 

amrigad, cageris raionis sofel WalisTavSi 

mdinare cxeniswylis marjvena napirze mosaxleobisa 

da sasoflo sameurneo savargulebis  wyalmovard-

nebisa da wyaldidobebisagan dacvis mizniT dapro-

eqtebuli da aSenebulia qvis gabionebi da dezebi, 

rac adgilobrivi teritoriis ekologiuri usafrT-

xoebis garantias iZleva.  
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Tavi 4. sofel jvarboslis (mTaTuSeTi) 

mimdebare erozirebuli mTis ferdobis 

sareabilitacio kompleqsuri RonisZiebebi 

 

4.1. sakvlevi teritoriis kompleqsuri Sefaseba 

samuSao Sesrulebulia garemos dacvisa da buneb-

rivi resursebis saministros mdgradi ganviTarebis 

proeqtebis ganmaxorcielebeli saagentos dakveTiT 

(damfinansebeli msoflio banki, kontraqti #SDPIA/ 

PADC/CQ-07) da igi iTvaliswinebs mTaTuSeTis sof. 

jvarboslis mimdebare teritoriaze warmoSobili 

xevisa da ferdobis gamagrebas sainJinro da fito-

melioraciuli meTodebiT. am mizniT ganxorcielda 

teritoriis sainJinro-geologiuri, hidrologiuri 

da satyeo-melioraciuli Sefaseba. xevis stabiliza-

ciis mizniT gaTvaliswinebulia betonis mcire 

simaRlis kaSxlebis (baraJebi) daproeqtebis meTo-

dologiis damuSaveba.  

sofeli jvarboseli mdebareobs zRvis donidan 

1904 m-ze. sakvlevi teritoriis wyalSemkrebi auzis 

farTobi Seadgens 0,0325 km2-s, xolo sigrZe – 0,4 km-

s. sakvlevi xramis saTave mdebareobs zRvis donidan 

2012 m-ze, xolo mdinare TuSeTis SesarTavi 

alazanTan – 1835 m-ze. 

sofel jvarboslis reliefi da misi ZiriTadi 

tipebi Camoyalibebulia meoTxeuli periodis verti-

kaluri moZraobebiT, gamyinvarebiT, mdinareuli 

eroziiTa da meqanikuri gamofitviT. ferdobis 
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samxreTi eqspozicia dRe-Ramuri da sezonuri tempe-

raturebis cvlilebiT mniSvnelovnad uwyobs xels 

eroziuli procesebis ganviTarebas. 

sofel jvarboselSi hava civia da ganekuTvneba 

alpuri havis zols. mTeli wlis ganmavlobaSi 

amindebi grilia (wlis saSualo temperatura 5C-ia). 

zamTarSi susxiani da Tovlian-yinviani. ianvris tem-

peratura minus 12C-dan 18C-mde aRwevs da mTis mdi-

nare alazanic ki iyineba. gazafxuli gvian dgeba, 

Semodgoma adre. xSirad seqtemberSi Tovli modis. 

zafxuli grilia (ivlisis temperatura 10C-dan 

14C-mde), mokle da nestiani.  

ianvar-TebervalSi haeris saSualo temperatura 

minus 13-15-ze dabla ar Camodis, Tovlis safaris 

xangrZlivoba 5-6 Tvea, xolo ivlis-agvistoSiHhaeris 

saSualo temperatura plus 14-15 gradusia.  

sofel jvarboselSi naleqebis raodenoba weli-

wadSi meryeobs 450-900 mm-s Soris, saSualo mraval-

wliuri ki 770 mm-ia. aqedan naleqebis 69% modis 

Tbil periodSi – aprilidan seqtembris CaTvliT, 

31% ki danarCen 6 TveSi - myari saxiT. Tovlis 

safaris maqsimaluri sisqe 2 m-s aRwevs, minimaluri 

- 0,3 m-s. 

hava kontinenturia. Rrublian dReTa raodenoba, 

saSualod, TveSi 5.5-ia. sofel jvarboselSi setyva 

iSviaTi movlenaa. aq saSualo siCqaris qarebi (7-14 m/wm) 

weliwadSi drois 10%-s aRwevs; ZiriTadad, susti 

qari da wynari dReebi icis. sofel jvarboselTan 
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uaxloesi meteosadguris mixedviT klimaturi maCve-

neblebi mocemulia cxrilSi 4.1. 

cxrili 4.1 

sof. omalos klimaturi elementebis daxasiaTeba 
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omalo 1880 _9.1 14.2 3.5 66 69 55 748 234 121 124 1.5 

 
sof. omaloSi danestianebis balansi, wliuri 

maCveneblebis mixedviT dadebiTia (cxr. 4.2). 

cxrili 4.2 

danestianebis balansi (mm) 

sadgurebi 
Tveebi 

I II III IV V VI VII VIII IX X XI XII wliuri 

omalo 20 27 30 48 55 44 10 _17 4 6 19 21 267 

 

sofeli jvarboseli mdebareobs kavkasionis qedis 

samxreT ferdobze ganviTarebuli konusismagvari 

formis deluviuri naleqebiT agebul teritoriaze. 
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aseTi deluviuri konusis warmoSoba dakavSirebu-

lia aq arsebuli, TiTqmis vertikalur mdgomareoba-

Si myofi Ria mTis ferdobebis tipTan. maTi zedapi-

ri, miuxedavad didi qanobebisa (35-40), ZiriTadad 

stabilizebulia, reliefis formebi – rbili, miwis 

zedapiri dafarulia balaxiT, romelsac adgilob-

rivi mosaxleoba saZovrebad iyenebs. 

aseTi deluviuri genezisis konusebi mravladaa 

ganviTarebuli kavkasionis mTavari gulisa da misi 

momijnave mTis ferdobebis gaswvriv. sofeli jvar-

boseli, iseve rogorc eroziuli xevi, erT-erTi 

aseTi naSali masalis akumulaciis Sedegad Seqmnil 

konuszea ganlagebuli. 

xevi ganviTarebulia swored aseTi genezisis 

mqone deluviur naleqebSi, hifsometrulad sof. 

jvarboslis ganlagebis absolutur niSnulze (1880 m) 

maRla, CrdiloeTidan samxreTis mimarTulebiT, fer-

dobis daqanebis gaswvriv. 

erTi SexedviT wonasworobis pirobebSi myof, 

balaxiT dafarul ferdobze, negatiuri eroziuli 

procesebis Casaxvisa da swrafi ganviTarebis maini-

cireblad, eroziuli xevis dasawyisSi, 2003-2012 m 

absolutur niSnulebs Soris gamomavali wyaroebi 

unda CaiTvalos. maTi meSveobiT ganxorcielda 

deluviuri gruntebis gawylovaneba. unda aRiniSnos, 

rom deluvioni swrafad lbobadi gruntebiTaa war-

modgenili. aseT SemTxvevaSi Tovlis dnobis procesSi 

formirebuli nebismieri nakaduli, eroziuli xevis 
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Casaxvisa da ganviTarebis faqtori xdeba. 

eroziuli xevis udidesi siRrme 9-11 m-s aRwevs, 

xolo sigane – 20-25 m-s. xevis fskeris sigane 

0,7-1,2 m-s ar aRemateba. aq dagrovilia msxvilnate-

xovani namsxvrevi masala, RorRi da xvinWa. qviSis, 

Tixisa da mtvris fraqcia mTlianad gamorecxilia. 

xevis saerTo sigrZe 200 m-ze naklebia. `V~-sebri 

xevis ferdobebis daxriloba 60-75 aRwevs. udides 

siRrmes xevi mis Sua welSi aRwevs, xolo qveda na-

wilSi, sof. jvarboslis ganapiras, iq, sadac garec-

xvas akumulacia Warbobs, eroziuli CaRrmaveba Se-

darebiT umniSvneloa. xevis ganviTareba imdenad in-

tensiurad mimdinareobs (Camoyalibda da ganviTarda 

ukanaskneli 15 wlis ganmavlobaSi), rom iqmneba saSiS-

roeba aramarto saZovrebis Camorecxvisa da ganad-

gurebis, aramed TviT sof. jvarboslis arsebobisac. 

aRniSnulis gaTvaliswinebiT, wyalTa meurneobis 

institutis mier aq ganxorcielda topografiuli 

da detaluri sainJinro geologiuri da geoteqniku-

ri gamoTvlebi. saxeldobr, dadgenil iqna TviT 

deluviuris, agreTve xevis fskerze arsebuli natani 

gruntis fizikuri Tvisebebis maxasiaTeblebis (teni-

anoba, mineraluri nawilakebis simkvrive, bunebrivi 

simkvrive, Semadgenloba, Semvsebis plastikuroba, 

saerTo lbobadoba), simtkicis maxasiaTeblebis 

(Sinagani xaxunis kuTxe, SeWiduloba) normatiuli 

da saangariSo parametrebi. 
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4.2. xevis hidrologiuri gaangariSeba 

sakvlevi teritoriis (dasaproeqtebeli obieqti) 

zedapiruli Camonadenis sididis dasadgenad gamo-

yenebul iqna profesor g. rostomovis empiriuli 

damokidebulebebi, romelic rekomendebulia kavka-

siis regionisaTvis. 

maqsimaluri wylis xarji gaangariSebuli iyo 

Semdegi damokidebulebiT: 

 
 

 

















0,44

0,1250,381,35

10L

IτK
RQ

3/2

,        (4.1) 

sadac Q wylis Camonadenis maqsimaluri xarjia, 

m3/wm; R – sakvlevi (dasaproeqtebeli) teritoriis 

koeficienti;  – wyalSemkrebi auzis farTobi 

(km2), gamoiTvleba msxvilmasStabiani topografi-

uli rukidan; K – klimaturi koeficienti, ianga-

riSeba normatiuli rukidan;  – ganmeorebis pe-

riodi (uzrunvelyofa %-Si); I  – auzis saSualo 

qanobi, gamoTvlilia msxvilmasStabiani topogra-

fiuli rukidan; L – wyalSemkrebi auzis sigrZe, 

km-Si, gamoTvlilia msxvilmasStabiani topogra-

fiuli rukidan;   – wyalSemkrebi auzis formis 

koeficienti, iangariSeba damokidebulebiT  

 
saS

maqs

B

B
25,0 + 0,75,               (4.2) 

sadac Bmaqs  wyalSemkrebi auzis maqsimaluri siganea, 

km-Si; BsaS – wyalSemkrebi auzis saSualo sigane, 

km-Si, gamoiTvleba msxvilmasStabiani topogra-
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fiuli rukidan; BsaS-s gamosaTvlelad gamoye-

nebulia damokidebuleba: 

 
L

F
B   ,                                      (4.3) 

sadac F wyalSemkrebi auzis farTobia, km2-Si;   – 

tyianobis maxasiaTebeli uganzomilebo sidide,  

gamoiTvleba damokidebulebiT:  

 







ty

2.01

1
 ,                (4.4) 

sadac ty – wyalSemkrebi auzis farTobia, romelic 

tyiTaa dafaruli, km2;  – niadaguri parametri, 

romelic gamoiTvleba rukidan da cxrilebidan. 

zemoxsenebuli maxasiaTeblebis gamosaTvlelad 

gamoyenebulia msxvilmasStabiani topografiuli 

rukebi da profesor g. rostomovis avtorobiT gamo-

cemuli teqnikuri miTiTebebi – `mdinareTa maqsima-

luri Camonadenis angariSi kavkasiis pirobebSi~, 

Tbilisi, 1980 w. (rusul enaze). 

sabolood, sakvlev teritoriaze wylis 1%-iani 

uzrunvelyofis xarjis dasadgenad, gaangariSebul 

iqna (4.1) formulaSi Semavali yvela sidide: R-is 

mniSvneloba mocemulia teqnikur miTiTebaSi da 

udris 1,15-s;  = 0,0325 km2; K = 7;  = 100w (1% uzrun-

velyofa); I  = 0,44; L = 0,4 km;  = 0,7;  = 1,06;  = 1; 

Bmaqs = 0.1 km; ty = 0 km2; BsaS = 0,08 km. 

Sesabamisi gamoTvlebis Sedegad (4.1) damokidebu-

lebis saSualebiT dadginda wylis maqsimaluri 
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Camonadenis 1%-iani uzrunvelyofis xarji, ro-

melmac sakvlev teritoriaze (wyalSemkreb auzSi) 

23,2Q  m3/wm Seadgina. Camonadenis modulSi es 

maCvenebeli udris M = 68615 l/wm km2-dan, xolo da-

saproeqtebeli kveTisTvis, im farTobis gaTvaliswi-

nebiT (≈0.0325 km2), sadac wylis zedapiruli Camona-

deni formirdeba, es maCvenebeli _ M = 2230 l/wm-s. 

aRniSnuli hidrologiuri angariSi adasturebs 

sofel jvarboselSi arsebuli xramis ganviTarebis 

Zalze swraf dinamikas da uSualod xramSi 

sainJinro da satyeo-melioraciuli RonisZiebebis 

kompleqsuri ganxorcielebis aucileblobas. 

jvarboslis xevSi mimdinare eroziul-Rvarcofu-

li procesebis stabilizaciis mizniT mizanSewoni-

lia kalapoturi procesebis maregulirebeli beto-

nis wyalsaSviani baraJebis mowyoba, zeda da qveda 

biefSi ganTavsebul mTis ferdobebze fitomelio-

raciuli RonisZiebebisa da satyeo melioraciuli 

(adgilobrivi balaxovani mcenareebis daTesva) Ro-

nisZiebebis ganxorcieleba. 

 

4.3. xevis hidravlikuri gaangariSeba 

sof. jvarboslis mimdebare teritoriaze warmo-

Sobili xevis hidravlikuri angariSiT 1%-iani uzrun-

velyofis xarjisaTvis miRebulia, rom 23,2%1 Q m 3 /wm; 

xevis parametrebi: sigane fskerze 20,10 b m; 

ferdobis daxris koeficienti: _ 192,1400  ctgm ; 
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xevis fskeris qanobi _ 515,0i ; kalapotis xorkli-

anobis koeficienti _ 040,0n ; trapeciuli kveTis 

mqone xevis cocxali kveTis farTobi ( ) 

iangariSeba Semdegi damokidebulebiT [65]: 

 2
0 mhhb   (m2),                (4.5) 

sadac 0b  aris xevis fskeris Ziris sigane (m); h  – 

wylis nakadis siRrme (m); m - xevis ferdobis 

daxris koeficienti. 

zemoT moyvanil saangariSo damokidebulebebis 

gamoyenebiT me-4 baraJis zeda biefis kalapotis ma-

Cveneblebi aseTia: 20,10 b m; 192,1400  ctgm ; xevis 

sveli perimetri iangariSeba Semdegi formuliT [65]; 

 2
0 12 mhb   (m);              (4.6) 

hidravlikuri radiusi tolia: 

 



R  (m)                    (4.7) 

arxSi formirebuli wylis nakadis saSualo 

siCqare iangariSeba Sezis formuliT: 

iRCV   (m/wm) ,               (4.8)  

sadac C  aris Sezis koeficienti, romelic iangari-

Seba formuliT [65]: 

yR
n

C
1

  (m
5,0
 wm

1
),              (4.9) 

Cvens SemTxvevaSi xarisxis maCveneblis sidides 

viRebT y =0,17; i aris xevis kalapotis grZivi pro-

filis qanobi. am ubanSi igi tolia: 515,0i . 
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xevSi formirebuli wylis xarji iangariSeba 

formuliT [65]: 

VQ   (m 3 /wm)               (4.10) 

moyvanili formulebis gamoyenebiT vangariSobT 

xevis hidravlikur maxasiaTeblebs me-4 baraJisaTvis. 

maTi mniSvnelobebic moyvanilia cxrilSi 4.3. anga-

riSs vawarmoebT manam, sanam Q  ar gautoldeba 1%-

iani uzrunvelyofis xarjis sidides – 23,2%1 Q m3/wm. 

cxrili 4.3 

xevis hidravlikuri parametrebis gaangariSeba 

#
 

w
yl

is
 s

iR
r
me
, 

h
 (
m)
 

x
ev
is

 f
u
Zi
s
  

s
ig

an
e,
 b

0
 (
m)
 

c
o
c
x
al

i 
kv
eT

is
 f

ar
T
o
b
i,
 


 (
m2
) 

s
ve
l
i 

pe
r
im
et

r
i,
 


 (
m)
 

hi
d
r
av
l
ik
u
r
i 

r
ad

iu
s
i,
 R

 (
m`
) 

S
ez

is
 k
o
ef

ic
i-

en
t
i,
 C

 (
m0

,5
/w
m)
 

w
yl

is
 s

aS
u
al

o
 

s
iC
qa
r
e,
 V

 (
m/
w
m)
 

w
yl

is
 x

ar
j
i,
 

Q
 (
m3
/w
m)
 

1 2 3 4 5 6 7 8 9 

1 0,2 1,2 0,287 1,822 0,157 18,23 5,18 1,49 

2 0,3 1,2 0,467 2,134 0,219 19,30 6,48 3,03 

3 0,4 1,2 0,671 2,444 0,274 20,05 7,53 5,05 

 

radgan bolo mesame monacemma gadaaWarba 

23,2%1 Q  m 3 /wm-s, amitom angariSi wydeba da 1%-iani 

xarjis dasadgenad vagebT )(QfH   damokidebulebis 

grafiks (nax. 4.1): 



 98 

 
nax. 4.1. )(QfH   damokidebulebis grafiki 

 

naxazze davitanT xevSi formirebul maqsimalur 

wylis xarjs 23,2%1 Q  m 3 /wm-is Sesabamis siRrmes 

26,0H  m, amiT me-4 baraJis zeda biefSi hidravli-

kuri angariSi damTavrebulia, xolo Sesabamisi hid-

ravlikuri maCveneblebi ki Semdegia: 

393,02
0  mhhb  (m2); 

01,212 2
0  mhb  (m); 

196,0



R  (m); 

02,6 RicV  (m/wm); 

36,2 VQ   (m3/wm). 

analogiuri hidravlikuri angariSi Catarebulia 

mesame, meore da pirveli baraJebis kveTebSi, rogorc 

msgavsi ganivi profilisa da qanobis SemTxvevebi, 

kerZod ki: 

xevis fuZis siganea _ 20,10 b  (m); 
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kalapotis saSualo qanobi _ 437,0i ;  

kalapotis xorklianoba _ 040,0n ;  

xevis daferdebis koeficienti _ 9,0m ; 

angariSi warmodgenilia 4.4 cxrilis saxiT: 

cxrili 4.4 

xevis hidravlikuri parametrebis angariSi 

#
 

w
yl

is
 s

iR
r
me
, 

h
 (
m)
 

x
ev
is

 f
u
Zi
s
  

s
ig

an
e,
 b

0
 (
m)
 

c
o
c
x
al

i 
kv
eT

is
 f

ar
T
o
b
i,
 


 (
m2
) 

s
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l
i 
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r
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r
i,
 


 (
m)
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d
r
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l
ik
u
r
i 

r
ad

iu
s
i,
 R

 (
m`
) 

S
ez

is
 k
o
ef

ic
i
-

en
t
i,
 C

 (
m0

,5
/w
m)
 

w
yl

is
 s

aS
u
al

o
 

s
iC
qa
r
e,
 V

 
(m
/w
m)
 

w
yl

is
 x

ar
j
i,
 

Q
 (
m3
/w
m)
 

1 2 3 4 5 6 7 8 9 

1 0,2 1,2 0,276 1,738 0,159 18,3 4,82 1,33 

2 0,3 1,2 0,441 2,007 0,22 19,33 5,99 2,64 

3 0,4 1,2 0,624 2,280 0,27 20,05 6,94 4,33 

 

cxrili 4.4-is monacemebis mixedviT vagebT 

)(QfH   damokidebulebis grafiks (nax. 4.2). naxazze 

xarjs 23,2%1 Q  m3/wm Seesabameba wylis siRrme xevSi 

27,0H m. 

Sesabamisi hidravlikuri maCveneblebi tolia: 

39,027.09,027,02,1 2   (m2); 

93,19,0127,022,1 2  (m); 63,5437,020,003,19 V  

(m/wm); 20,0
93,1

39,0
R  (m); 20,2Q  (m3/wm). 
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nax. 4.2. )(QfH   damokidebulebis grafiki 

 

4.4. xevis eroziis sawinaaRmdego 

RonisZiebebi 

TuSeTisa da kerZod sof. jvarboslis mimdebare 

teritoriis unikalobisa da TviTmyofadobis 

gaTvaliswinebiT SedarebiT axalwarmoqmnili xevi 

xasiaTdeba Semdgomi ganviTarebiT. aq mizanSewo-

nilia ganxorcieldes sensitiuri ubnebisaTvis 

misaRebi da frTxilad SerCeuli RonisZiebebi, 

romlebic unda moicavdnen rogorc sainJinro 

nagebobebis, ise fitomelioraciuli xasiaTis meTo-

debis gamoyenebas. pirveli maTgani SesaZleblobas 

iZleva operatiulad, drois SedarebiT mcire mona-

kveTSi uzrunvelyos dazianebuli reliefis stabi-

luroba, xolo meore moiTxovs xangrZliv periods 

(ramdenime weliwads), raTa miRebul iqnes masze 

gaTvlili saTanado efeqti. 

es RonisZiebebi ise unda iqnes SerCeuli, rom 

rac SeiZleba naklebi ziani miadges adgilobriv 
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garemos da orientirebul iqnes mimdinare negatiuri 

xasiaTis movlenebis Tu ara mTlianad aRmofxvraze, 

maT Sesustebaze mainc. 

Seqmnil situaciaSi upiratesoba unda mieniWos 

sainJinro RonisZiebebis ganxorcielebas erozire-

bul xevSi saSualo an mcire zomis betonis kaSxle-

bis mowyobiT, rogorc es xorcieldeboda da dRe-

sac warmatebiT funqcionirebs saqarTvelos msgavs 

mTagorian qveynebSi – avstria, Sveicaria, germania, 

iaponia, CineTi, nepali da a.S. am saxis SemoTavaze-

bul RonisZiebas is upiratesoba gaaCnia, rom igi 

mSeneblobis damTavrebisTanave iZleva sagrZnob da-

debiT Sedegs mogvianebiT warmoSobili xarvezebis 

aRmofxvris SesaZleblobiT [7]. 

betonis kaSxlebisaTvis erozirebul xevSi adgi-

lebis SerCevisas mxedvelobaSi iqna miRebuli ro-

gorc xevis gruntis ZiriTadi maxasiaTeblebi, aseve 

misi grZivi profilis cvlilebis xasiaTi, ganivi 

kveTebis formebi da savaraudo manZilebi kaSxlebs 

Soris. am tipis kaSxlebze gamarTlebulia trapeci-

uli formis wyalsaSvebebisa da kaSxlis tanSi mcire 

zomis xvretebis mowyoba wvimianobisa da xevSi war-

moSobili wylis nakadis umtkivneulod gatarebis 

mizniT, vidre kaSxlis zeda biefi mTlianad Seivse-

ba myari CamonadeniT. aseT SemTxvevebSi erozirebu-

li kalapotis saimedo stabilizaciisaTvis mizan-

Sewonilia kaSxlebs Soris xevis fskerisa da fer-

dobebis gamagreba mosapirkeTebeli masaliT, rac 

xels Seuwyobs mTlianad xevis dastabilizebas da 
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myari Camonadenis minimizacias. 

sofel jvarboslis mimdebare teritoriaze dasa-

regulirebeli xevis pirveladi monacemebi ase gamo-

iyureba: mTlianad ferdobis farTobi, sadac warmo-

Sobilia Txieri zedapiruli CamonadeniT gamowveu-

li xevi, Seadgens (rogorc es zemoT iyo aRniSnuli) 

32500 m2-s, xevis sigrZea - 185 m, misi ganivi kveTi 

TiTqmis mTel sigrZeze samkuTxa formisaa, romlis 

sigane ferdobis zedapirTan calkeul kveTebSi aR-

wevs 12 m-s, xolo fskerTan 2-3 m-s. xevis siRrmeebi 

misi saTavidan md. alaznis SesarTavamde icvleba 5-

10 m-is farglebSi. xevis qanobi saTavidan mis bolo-

mde miaxloebiT mudmivia da Seadgens 35-s anu 

56,0i . 

xevis damaregulirebeli betonis kaSxlebs Soris 

manZilis dadgena arc Tu ioli amocanaa da igi 

moiTxovs xevis rogorc geometriuli zomebis ise 

kalapotis fskerisa da myari Camonadenis granulo-

metriuli Semadgenlobis dadgenas, agreTve kaSxlis 

zeda biefSi daleqili myari Camonadenis zedapiris 

qanobis Sefasebas, romelic realurad ara wrfivi, 

aramed mrudwiruli xasiaTisaa. am wiris sigrZeze, 

Tu mTlianad ara, mniSvnelovnad aris damokidebuli 

kaSxlebs Soris manZilis dadgena, e.i. kaSxlebis 

saerTo raodenoba, magram arsebuli xevis SedarebiT 

mcire sigrZisa da myari Camonadenis erTgvarovnebis 

gaTvaliswinebiT SesaZlebelia pirveli miaxloebiT, 

rogorc arsebul teqnikur literaturaSia miRebuli, 



 103 

aseTi SemTxvevisaTvis dasaSvebia wiri miRebul 

iqnes sworxazovnad, xolo misma qanobma Seadginos 

xevis kalapotis qanobis 0,5 nawili. 

amgvari daSvebebiT dadginda, rom xevis mTel 

sigrZeze dasaproeqtebelia oTxi betonis kaSxali 

(nax. 4.3). 

TiToeuli kaSxali gaangariSebul iqna am SemTx-

vevisaTvis tradiciuli meTodiT – mdgradobaze da 

gadayiravebaze xevis gruntSi erT metramde CaRrma-

vebiT. kaSxlis qimze mowyobili trapeciuli formis 

wyalsaSvebebi gaangariSebul iqna 1%-ani uzrunvel-

yofis Txier Camonadenze qveda biefis gamagrebiT 

kaSxlis mdgradobis uzrunvelyofis mizniT. 

soflis siaxloveSi, xevze gaTvaliswinebulia 

saWapano transportisa da fexiT mosiaruleTaTvis 

mcire zomis erTmaliani betonis filis bogiri, 

romlis sigrZe Seadgens 10 m-s, xolo sigane 3 m-s. 

Cveulebrivad, am tipis xevebs axasiaTebs sakmaod 

Zlieri gamotanis konusis warmoSoba, magram vinai-

dan xevis daboloeba mkveTri qanobiT eSveba md. pir-

iqiTa alazanSi da es ukanaskneli Tavisi Zlieri 

wylis nakadiT, rogorc es axasiaTebs mTis mdinare-

ebs, recxavs xevis mier gamotanil myar Camonadens 

da umtkivneulod gadaaadgilebs mas qveviT, dinebis 

mimarTulebiT. amitom, am SemTxvevaSi, gamotanis 

konusis ararsebobis gamo, mniSvnelovnad advildeba 

sof. jvarboslis dacva gamotanis konusze trans-

portirebuli Rvarcofuli masisagan. 
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nax. 4.3. eroziis sawinaaRmdego betonis baraJebi. 

mTaTuSeTi. 2007 wlis 21 noemberi 
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Tavi 5. saqarTvelos maRlivi kaSxlebis 

SesaZlo avariis SemTxvevaSi warmoSobili 

wyaldidobebis maTematikuri imitacia 

 

5.1. msoflioSi kaSxlebis avariis mokle 

mimoxilva 

praqtikaSi, sxvadasxva daniSnulebis kaSxlebis 

saimedooba kacobriobas jer kidev uZvelesi droi-

dan ainteresebs, rodesac Cvens welTaRricxvamde 

ramodenime aTasi wlis winaT babilonSi, CineTSi, 

egvipteSi da italiaSi aSenebuli iyo sxvadasxva 

simaRlis wyalgadamRobi nagebobebi. 

kaSxlebis avariis ZiriTad mizezad yvelaze xSi-

rad specialistebi Tvlidnen saZirkvelSi Cawyobili 

masalis nakleb siRrmes, Semdeg mizezad – ki grun-

tis kaSxlebisaTvis dasaSvebze met datvirTvas da 

a.S. 

qvemoT ganxilulia msoflioSi momxdari teqno-

genuri katastrofebis is SemTxvevebi, rodesac adgi-

li hqonda adamianTa didi raodenobiT msxverpls 

[28]: 

 1864 wels amerikis SeerTebul StatebSi daingra 

bredfildis miwis kaSxali. kaSxlis zeda biefi 

mopirkeTebuli iyo betonis filebiT, xolo kaSx-

lis gulSi moTavsebuli iyo Tixa-Tixnaris grun-

ti. kaSxlis avariam 239 kacis sicocxle Seiwira; 

 1889 wlis 31 maiss aSS-Si daingra saut forkis 

(pensilvaniis Stati) 92 m simaRlis miwis 
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kaSxali, katastrofam 2500 adamianis sicocxle 

Seiwira; 

 1890 wlis 22 Tebervals arizonas StatSi (aSS) 

daingra 33,6 m simaRlis qvayrili kaSxali, ris 

Sedegadac daiRupa 129 adamiani; 

 1895 wlis 27 aprils safrangeTSi daingra buz-

eiskis 22 m simaRlis qvayrili kaSxali, daiRupa 

156 adamiani; 

 1911 wlis 30 seqtembers qalaq austinis maxlob-

lad (pensilvaniis Stati) daingra betonis kaSxa-

li. katastrofam Seiwira 100 adamianis sicocxle; 

 1935 wlis 13 agvistos sofel zerbinoSi (italia) 

daingra betonis 16,5 m simaRlis kaSxali, adami-

anTa msxverplis raodenobam 100–s gadaaWarba. 

kaSxlebis avarias adgili hqonda aseve yofili 

sabWoTa kavSiris respublikebSic, magram cnobili 

politikis gamo es informacia sazogadoebisaTvis 

daxuruli iyo. Sesabamisad, ucnobia informacia 

msxverplis Sesaxebac. mag. 1955 wels avaria iyo 

gorkis hidroeleqtrosadguris kaSxalze, 1956 wels 

luJskis kaSxalze (leningradis olqi), 1958 wels 

irkutskis kaSxalze, 1960 wels cageris wyalsacavze, 

1989 wels ki saqarTveloSi, daba wyneTSi – 10 m 

simaRlis miwis kaSxalze, katastrofam 3 adamianis 

sicocxle Seiwira.  

2009 w. 17 agvistos ruseTSi saino-SuSenskis kaS-

xalze moxda avaria, romelmac 12 adamianis 

sicocxle Seiwira (gazeTi "Взгляд") da a.S. 
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5.2.KkaSxlebis SesaZlo avariis 

prognozirebis meTodologia 

saqarTveloSi energetikisa da melioraciis gan-

viTarebisaTvis aucilebeli gaxda wyalsameurneo 

sxvadasxva simaRlis kaSxlebis mSenebloba. dasaxu-

li amocanis gadawyvetis mizniT me-20 saukuneSi 

intensiurad daiwyes sxvadasxva daniSnulebisa da 

tipis kaSxlebis mSenebloba, romelTa simaRlec 

icvleba 10 metridan 274 metramde, rac Seexeba wyal-

sacavebis moculobas, maTi sidideebi aRemateboda 

ramdenime aTeul mln m3-s. 

me-20 saukunis 60–80 wlebSi Catarebulma aRricx-

vam naTeli gaxada, rom saqarTveloSi mTlianad da-

fiqsirda 64 didi da patara wyalsacavi, romlebic 

ganTavsebulia mTisa da mTiswina landSaftebSi. 

maRliv kaSxlebs, romlebic qmnian didi mocu-

lobis wyalsacavebs, ZiriTad sameurneo daniSnule-

basTan erTad, gansakuTrebuli roli eniWeba, rogorc 

bunebis stiqiuri movlenebis (wyaldidobebisa da 

wyalmovardnebis) regulirebis, aseve energetikis 

mimarTulebiT [43]. 

saqarTveloSi swored maRliv kaSxlebs gaaCnia 

kompleqsuri daniSnuleba da maT minimumamde dayavs 

mosaxleobisa da mimdebare teritoriebis datborvis 

riski.  

mecnierebis dakvirvebebma klimatze naTeli 

gaxada, rom Cvens planetaze SeimCneva temperaturis 

mateba, rac xels uwyobs Tovlis safarisa da 
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myinvarebis intensiur dnobas, es ki wyaldidobebis, 

wyalmovardnebisa da Rvarcofebis formirebis erT-

erTi ZiriTadi komponentia; 

yovelive zemoT aRniSnulis gaTvaliswinebiT 

wyalsameurneo obieqtebze, maT Soris kaSxlebze 

datvirTvac izrdeba. aseve unda gaviTvaliswinoT 

akademikos cotne mircxulavas gamokvleva [54, 55], 

romelic dakavSirebulia kaSxlebis e.w. `siberes-

Tan~, romelic metad amcirebs kaSxlebis eqspluata-

ciis saimedoobas, es ki zrdis teqnogenuri 

katastrofis warmoSobis albaTobas. 

samecniero literaturis [33, 35, 37, 38, 39, 64] 

analizis safuZvelze SesaZlebeli gaxda saqarTve-

los sazRvrebSi dagvedgina is kaSxlebi, romlebic 

teqnogenuri katastrofis SemTxvevaSi mosaxleobas 

da teritorias didi saSiSroebiT emuqreba. esenia: 

Jinvalis, sionis, lajanuris, Saorisa da enguris 

kaSxlebi. 

saqarTveloSi kaSxlebis SesaZlo teqnogenuri 

katastrofebis kompiuteruli imitaciis mizniT 

daxvewil iqna arsebuli algoriTmi [64], romelic 

saSualebas gvaZlevs kaSxlis SesaZlo ngrevis 

SemTxvevaSi viangariSoT talRis siCqare, garbenili 

manZili da, rac mTavaria, datborili teritoriis 

geometriuli zomebi. 

sawyisi monacemebi Cvens mier dayofili iyo or 

nawilad: pirveli _ mudmivi sidideebi da meore _ 

cvladi; mudmiv sidideebSi gaTvaliswinebulia is 
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parametrebi, romelic damokidebuli ar aris rome-

lime pirobaze; rac Seexeba cvlad sidideebs, isini 

damokidebulia wyaldidobaze, kaSxlis ngrevis 

xarisxze da a. S. 

wyalsacavSi arsebuli wylis moculoba (W0) gaan-

gariSebuli iyo Semdegi damokidebulebiT [64]: 

3

BB SH
W  , (mln m3)                   (5.1)      

sadac HB aris wylis siRrme kaSxlis normaluri 

Setborvis simaRleze (m); SB _ wyalsacavis sarkis 

zedapiris farTobi (mln m3);  

mdinaris sigane aiReba topografiuli rukebidan, 

rac Seexeba wertilTa raodenobas, igi ar unda aRe-

matebodes mdinaris RerZidan erT mxares 3 wertils, 

sul 6 wertils da unda moicavdes mTlianad wyal-

Semkreb teritorias. 

datborili teritoriis farTobis gansazRvrisa-

Tvis kaSxlidan kveTebis raodenoba ar unda aRema-

tebodes 8 kveTs, romelTa Soris manZili winaswar 

unda iyos datanili topografiul rukaze.  

wyaldidobis dros talRis siCqare (V) nagebobis 

qveda biefSi gamoiTvleba Semdegi formuliT [64]: 

,)/( 3/2
010 HHVV                                  (5.2) 

sadac V0 aris mdinareSi wylis siCqare nagebobis 

qveda biefSi (m/wm); H1_ mdinareSi wylis simaRle 

kaSxlis qveda biefSi (m); H0 _ mdinareSi wylis 

simaRle wyaldidobis dros (m). 
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kaSxlis ngrevis xarisxi (Ep) dadgenilia Semdegi 

damokidebulebiT [64]: 

0F

F
E B

p  ,                    (5.3) 

sadac FВ aris napiris rRveulis farTobi (m2);  

F0 – zedapiris farTobi (m2). 

garda zemoT aRniSnulisa, algoriTmSi gaTvalis-

winebulia: mdinaris napiris zRurblis simaRle (m), 

mdinaris sigrZeze kveTebis raodenoba, kveTebs So-

ris daSoreba (km), mdinaris kalapotis sigane (m), 

wylis nakadis siCqare mdinaris kalapotSi (m/wm), 

mdinaris noRa kalapotis sigane (m), mdinaris kala-

potis niSnulebis sidideebi (m) da a. S. 

 

5.3. Jinvalis kaSxlis avariis prognozireba 

sxvadasxva uzrunvelyofis riskis 

mxedvelobaSi miRebiT 

Jinvalis wyalsacavi, romlis kaSxalic warmo-

adgens miwis nayar Tixis gulian nagebobas, mdeba-

reobs duSeTis raionis sofel JinvalSi. kaSxlis 

samSeneblo simaRle 102 m-ia, xolo muSa simaRle 

(wylis Setborvis simaRle) ki _ 96 m. kaSxlis sigane 

zRurblze 415 m-is farglebSia. Jinvalis wyalsa-

cavis moculoba 520 mln m3-is, xolo sarkis 

zedapiris farTobi ki 733 mln m3-is tolia [43].  

Jinvalis kaSxlis katastrofis prognozirebis 

mizniT, md. aragvsa da md. mtkvarze q. rusTavamde 

kveTebis raodenoba Seadgens 8 erTeuls (sur. 5.1).  



 

#2

#3
#4

#5

#6
#7
#8

datborili

#1

wyalsacavis moculoba _ 520 ml. m3

wyalsacavis sarkis zedapiris farTobi _ 7,33 ml. m2

kaSxlis sigane _ 415 m

kaSxlis simaRle _ 102 m (Setborva _ 96 m)

 
sur. 5.1. saangariSo kveTebis ganlagebis sqema 

1
1

1
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kveTebi aRebuli iyo Semdeg dasaxlebul punqteb-

Si, romlebic kaSxlidan sxvadasxva manZiliTaa 

daSorebuli, kerZod ki [28]: 

1. sofeli misaqcieli _ 30,0 km; 

2. avWalis dasaxleba _ 35,0 km; 

3. diRmis (SalikaSvilis) xidi _ 44,5 km; 

4. Tamar mefis (Celuskinelebis) xidi _ 48,0 km; 

5. orTaWalis xidi _ 54,2 km; 

6. q. rusTavis axali dasaxleba _ 74,0 km; 

7. q. rusTavis centri _ 77,0 km; 

8. q. rusTavis bolo _ 80,0 km. 

Jinvalis kaSxlis avariis Semdeg wylis talRis 

pirveli nakadi Sesabamis kveTebSi Camoedineba Sem-

deg droSi: 

1. sofeli misaqcieli _ 47,1 wT; 

2. avWalis dasaxleba _ 57,74 wT; 

3. diRmis (SalikaSvilis) xidi _ 76,34 wT; 

4. Tamar mefis (Celuskinelebis) xidi _ 90,1 wT; 

5. orTaWalis xidi _ 107,0 wT; 

6. q. rusTavis axali dasaxleba _ 172,6 wT; 

7. q. rusTavis centri _ 183,3 wT; 

8. q. rusTavis bolo _ 197,3 wT. 

rac Seexeba Jinvalis wyalsacaviT datborili 

teritoriis geometriul zomebs mdinaris RerZidan 

marcxniv da marjvniv, aseTia: 

1. sofeli misaqcieli  

marcxniv – 319 m, marjvniv – 322 m, 

wylis siRrme – 21 m, talRis siCqare – 11 m/wm; 



 113 

2. avWalis dasaxleba 

kanionSi itboreba orive mxare; 

3. diRmis (SalikaSvilis) xidi  

marcxniv – 649 m, marjvniv – 1603 m, 

wylis siRrme – 9 m, talRis siCqare – 5 m/wm; 

4. Tamar mefis (Celuskinelebis) xidi  

marcxniv – 88 m, marjvniv – 715 m, 

wylis siRrme – 18 m, talRis siCqare – 10 m/wm; 

5. orTaWalis xidi  

marcxniv – 239 m, marjvniv – 629 m, 

wylis siRrme – 10 m, talRis siCqare – 7 m/wm; 

6. q. rusTavis axali dasaxleba  

marcxniv – 115 m, marjvniv – 570 m, 

wylis siRrme – 11 m, talRis siCqare – 7 m/wm; 

7. q. rusTavis centri  

marcxniv – 293 m, marjvniv – 786 m, 

wylis siRrme – 6 m, talRis siCqare – 5 m/wm; 

8. q. rusTavis bolo  

marcxniv – 1055 m, marjvniv – 110 m, 

wylis siRrme – 7 m, talRis siCqare – 5 m/wm. 

 Jinvalis kaSxlis amsaxveli detaluri masala 

[28] mocemulia cxrilebSi (cxr. 5.1-5.12), xolo 

mdinaris kalapotSi da mimdebare teritoriaze 

datborili teritoriebis geometriuli zomebi 

mocemulia naxazebze 5.2-5.36. 

 

 



 

cxrili 5.1 

samuSaos angariSi 

dro: 17:07:.2003, 18:24:00 
dasaxeleba: Jinvalis kaSxali (1) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 520 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 96 

3. sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4. kaSxlis sigane nSd-ze m 415 

5. mdinaris siRrme kaSxlis qveda biefSi m 1 

6. mdinaris sigane kaSxlis qveda biefSi m 25 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 96 

9. kaSxlis ngrevis xarisxi m 1 

10. mdinaris kalapotis napiris rRveulis simaRle m 1 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 816 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
1

4
 



 

cxrili 5.2 

ganivi kveTebis daxasiaTeba 
gan. 

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 

sigane m 70 60 80 82 80 150 100 93 

nakadis siCqare m/wm 1 1 1 1 1 1 1 1 

marcxena napiri 

mdinaris napiris rRveulis 
simaRle 

m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis sigane m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 

manZili mdinaris RerZidan #1 

niSnulamde 
m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 

manZili mdinaris RerZidan #2 

niSnulamde 
m 687 70 670 371 280 125 1310 1295 

1
1

5
 



 

cxrili 5.2 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 

manZili mdinaris RerZidan #3 

niSnulamde 
m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis sigane m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 

manZili mdinaris RerZidan #1 

niSnulamde 
m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 

manZili mdinaris RerZidan #2 

niSnulamde 
m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 

manZili mdinaris RerZidan #3 

niSnulamde 
m 1637 540 2000 230 940 1300 1650 840 

1
1

6
 



 

cxrili 5.3 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis maqsimaluri 
xarji 

aT.m3

/wm 
137 31,9 28,18 22,98 21,7 19,6 15,19 14,59 14,16 

dro: 

talRis frontis dawevis wT 0 47,1 57,74 76,34 90,1 107 172,6 183,3 197,3 

talRis dawevis wT 0 75,3 93,07 135,6 149 171 273 285,7 297,3 

talRis kudis dawevis wT 90,3 590 673,7 832 890 994 1324 1374 1424 

datborvis wT 90,3 543 615,9 755,7 800 886 1151 1190 1226 

dinebis maqsimaluri siCqare m/wm 18,7 11,5 14,52 5,25 9,78 6,99 7,33 5,06 5,45 

talRis simaRle m 56,6 19,9 32,32 6,77 16 8,98 9,01 5,27 5.88 

datborvis maqsimaluri siRrme m 57,6 20,9 35,32 8,77 18 9,98 11,01 6,27 6,88 

datborvis maqsimaluri niSnuli m 778 500 457,3 404,8 409 384 336 328 318,9 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 152 319 1005 649 715 239 115 293 1055 

mdinaris marjvena napirze m 152 232 648,9 1603 87,6 629 570 785,6 110,3 

1
1
7
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nax. 5.2 

 

 
 

nax. 5.3 

 

 
 

nax. 5.4 



 119 

 
 

nax. 5.5 

 

 
 

nax. 5.6 

 

 
 

nax. 5.7 
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nax. 5.8 

 

 
 

nax. 5.9 

 

 
 

nax. 5.10



 

cxrili 5.4 

samuSaos angariSi 

dro: 17:07:.2003, 18:02:40 
dasaxeleba: Jinvalis kaSxali (0,75) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 520 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 96 

3. sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4. kaSxlis sigane nSd-ze m 415 

5. mdinaris siRrme kaSxlis qveda biefSi m 1 

6. mdinaris sigane kaSxlis qveda biefSi m 25 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 96 

9. kaSxlis ngrevis xarisxi m 0,75 

10. mdinaris kalapotis napiris rRveulis simaRle m 24 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 816 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
2

1
 



 

cxrili 5.5 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 

sigane m 70 60 80 82 80 150 100 93 

nakadis siCqare m/wm 1 1 1 1 1 1 1 1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis sigane m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 

manZili mdinaris RerZidan #1 

niSnulamde 
m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 

manZili mdinaris RerZidan #2 

niSnulamde 
m 687 70 670 371 280 125 1310 1295 

1
2

2
 



 

cxrili 5.5 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 

manZili mdinaris RerZidan #3 

niSnulamde 
m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis sigane m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 

manZili mdinaris RerZidan #1 

niSnulamde 
m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 

manZili mdinaris RerZidan #2 

niSnulamde 
m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 

manZili mdinaris RerZidan #3 

niSnulamde 
m 1637 540 2000 230 940 1300 1650 840 

1
2
3

 



 

cxrili 5.6 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis maqsimaluri 
xarji 

aT.m3

/wm 
137 24,4 21,9 18,12 17,2 15,59 12,32 11,84 11,5 

dro: 

talRis frontis dawevis wT 0 47,1 57,8 76,9 90,9 108,5 175,5 186,7 201 

talRis dawevis wT 0 80,2 99,1 143,4 158 180,7 288,7 301,9 314,8 

talRis kudis dawevis wT 149 649 732 890,4 949 1052 1382 1432 1482 

datborvis wT 149 602 674 813,5 858 943,6 1207 1245 1281 

dinebis maqsimaluri siCqare m/wm 18,7 11,2 14,1 5,03 9,53 6,77 6,86 4,91 5,26 

talRis simaRle m 56,6 18,6 29,7 6,15 14,8 8,29 7,88 4,88 5,41 

datborvis maqsimaluri siRrme m 57,6 19,6 32,7 8,15 16,8 9,29 9,88 5,88 6,41 

datborvis maqsimaluri 
niSnuli 

m 778 499 455 404,2 408 383,3 334,9 327,6 318,4 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 152 294 862 591,6 614 211,7 112,2 97,83 955,8 

mdinaris marjvena napirze m 152 185 524 1394 84,8 608,8 561,6 780,9 103 

1
2

4
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nax. 5.11 

 

 
 

nax. 5.12 

 

 
 

nax. 5.13 
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nax. 5.14 

 

 
 

nax. 5.15 

 

 
 

nax. 5.16 
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nax. 5.17 

 

 
 

nax. 5.18 

 

 
 

nax. 5.19



 

cxrili 5.7 

samuSaos angariSi 

dro: 17:07:.2003, 18:28:04 
dasaxeleba: Jinvalis kaSxali (0,5) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 520 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 96 

3. sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4. kaSxlis sigane nSd-ze m 415 

5. mdinaris siRrme kaSxlis qveda biefSi m 1 

6. mdinaris sigane kaSxlis qveda biefSi m 25 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 96 

9. kaSxlis ngrevis xarisxi m 0,5 

10. mdinaris kalapotis napiris rRveulis simaRle m 48 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 816 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
2

8
 



 

cxrili 5.8 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 

sigane m 70 60 80 82 80 150 100 93 

nakadis siCqare m/wm 1 1 1 1 1 1 1 1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis sigane m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 

manZili mdinaris RerZidan #1 

niSnulamde 
m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 

manZili mdinaris RerZidan #2 

niSnulamde 
m 687 70 670 371 280 125 1310 1295 

1
2

9
 



 

cxrili 5.8 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 

manZili mdinaris RerZidan #3 

niSnulamde 
m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis sigane m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 

manZili mdinaris RerZidan #1 

niSnulamde 
m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 

manZili mdinaris RerZidan #2 

niSnulamde 
m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 

manZili mdinaris RerZidan #3 

niSnulamde 
m 1637 540 2000 230 940 1300 1650 840 

1
3

0
 



 

cxrili 5.9 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/

wm 
67,2 14,6 13,3 11,38 10,87 9,97 8,13 7,81 7,61 

dro: 

talRis frontis dawevis wT 0 53,7 64,8 85,4 99,92 118,2 188,9 201,4 216,3 

talRis dawevis wT 0 90,6 112 160,5 176,8 202,1 322 366,5 350,6 

talRis kudis dawevis wT 277 777 861 1019 1077 1181 1511 1561 1611 

datborvis wT 277 724 796 933,7 977,5 1063 1322 1359 1394 

dinebis maqsimaluri siCqare m/wm 16 10,8 12,9 4,69 9,08 6,33 6,01 4,58 4,95 

talRis simaRle m 41,1 16,2 23,8 5,15 12,74 7,01 6,01 4,13 4,64 

datborvis maqsimaluri siRrme m 42,1 17,2 26,8 7,15 14,74 8,01 8,01 5,12 5,64 

datborvis maqsimaluri niSnuli m 762 496 449 403,2 405,7 382 333 326,8 317,6 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 125 251 316 500 434,1 163,2 107,5 58,12 788,9 

mdinaris marjvena napirze m 125 105 73,8 1059 79,69 570,3 547,9 771,9 46,5 

1
3

1
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nax. 5.20 

 

 
 

nax. 5.21 

 

 
 

nax. 5.22 
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nax. 5.23 

 

 
 

nax. 5.24 

 

 
 

nax. 5.25 
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nax. 5.26 

 

 
 

nax. 5.27 

 

 
 

nax. 5.28



 

cxrili 5.10 

samuSaos angariSi 

dro: 17:07:.2003, 18:28:04 
dasaxeleba: Jinvalis kaSxali (0,25) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 520 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 96 

3. sarkis zedapiris farTobi nSd-ze mln m3 7,33 

4. kaSxlis sigane nSd-ze m 415 

5. mdinaris siRrme kaSxlis qveda biefSi m 1 

6. mdinaris sigane kaSxlis qveda biefSi m 25 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 96 

9. kaSxlis ngrevis xarisxi m 0,25 

10. mdinaris kalapotis napiris rRveulis simaRle m 72 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 816 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
3

5
 



 

cxrili 5.11 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 30 35 44,5 48 54,2 74 77 80 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 480 425 398 393 375 327 322,7 313 

siRrme m 1 3 2 2 1 2 1 1 

sigane m 70 60 80 82 80 150 100 93 

nakadis siCqare m/wm 1 1 1 1 1 1 1 1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 7 2 3 5 4 2,5 3 0,5 

mdinaris noRa kalapotis sigane m 50 10 50 20 20 5 5 40 

niSnuli #1 m 490 435 402,5 400 383 330 327,5 315 

manZili mdinaris RerZidan #1 

niSnulamde 
m 137 50 440 71 180 100 60 225 

niSnuli #2 m 520 440 405 405 385 340 330 320 

manZili mdinaris RerZidan #2 

niSnulamde 
m 687 70 670 371 280 125 1310 1295 

1
3

6
 



 

cxrili 5.11 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 680 490 410 415 388 350 332,5 322,5 

manZili mdinaris RerZidan #3 

niSnulamde 
m 2437 340 970 800 720 265 1610 1345 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 15 8 3 5 4 1 1 5 

mdinaris noRa kalapotis sigane m 30 25 50 20 100 300 300 50 

niSnuli #1 m 520 435 402,5 410 380 330 325 340 

manZili mdinaris RerZidan #1 

niSnulamde 
m 912 60 840 90 510 525 750 440 

niSnuli #2 m 600 445 405 415 385 340 337,5 350 

manZili mdinaris RerZidan #2 

niSnulamde 
m 1137 70 1680 200 660 600 900 570 

niSnuli #3 m 680 490 410 425 395 343 345 400 

manZili mdinaris RerZidan #3 

niSnulamde 
m 1637 540 2000 230 940 1300 1650 840 

1
3
7

 



 

cxrili 5.12 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 30 35 44,5 48 54,2 74 77 80 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/

wm 
13,2 4,78 4,56 4,11 3,99 3,73 3,32 3,15 3,10 

dro: 

talRis frontis dawevis wT 0 71,51 83,09 105,8 120,7 139,8 217,5 232,9 250,2 

talRis dawevis wT 0 122,4 151,8 209,4 230,6 262,6 407,7 425,4 442,2 

talRis kudis dawevis wT 751 1251 1334 1492 1551 1654 1984 2034 2084 

datborvis wT 751 1179 1251 1386 1430 1514 1766 1801 1834 

dinebis maqsimaluri siCqare m/wm 11,2 9,78 11,38 4,28 8,52 5,68 4,54 3,66 4,39 

talRis simaRle m 19,6 11,51 15,96 3,7 9,38 5,03 3,24 2,52 3,29 

datborvis maqsimaluri siRrme m 20,6 12,51 18,96 5,7 11,38 6,03 5,24 3,52 4,29 

datborvis maqsimaluri 
niSnuli 

m 741 491,5 441 401,7 402,4 380 330,2 325,2 316,3 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 80,5 164,7 87,19 252,4 213,9 95,22 100,6 50 500,3 

mdinaris marjvena napirze m 80,5 35 65,96 438 71,59 510,8 526,8 752,7 46,5 

1
3

8
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nax. 5.29 

 

 
 

nax. 5.30 

 

 
 

nax. 5.31 
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nax. 5.32 

 

 
 

nax. 5.33 

 

 
 

nax. 5.34 
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nax. 5.35 

 

 
 

nax. 5.36 

 

 
 

nax. 5.37 
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5.4. sionis kaSxlis SesaZlo avariis 

prognozireba 

 

 sionis wyalsacavi mdebareobs TianeTis raionis 

sofel sionSi, ivris xeobaSi. mdinare iorze zRvis 

donidan 415 m simaRleze aSenebulia miwis nayari 

kaSxali, romlis zeda biefi mopirkeTebulia beto-

nis filebiT. kaSxlis simaRle 62 m-is, xolo sigane 

850 m-is farglebSi meryeobs [43]. 

sionis wyalsacavis moculoba 433 mln m3-is farg-

lebSi meryeobs, xolo sarkis zedapiris farTobi _ 

12,8 mln m2-is farglebSi. 

 sionis kaSxlis avariis datborili teritoriis 

farTobis dadgenis mizniT SerCeuli iyo ganivi 

kveTebi dasaxlebul punqtebTan (sur. 5.38). 

maTi dacileba kaSxlis tanidan mocemulia 

qvemoT:  

1. sof. qveda da zeda naqalaqari _ 5,0 (km); 

2. sof. boWorma _ 13,0 (km); 

3. sof. sasadilo _ 19,5 (km); 

4. sof. paldo _ 25,5 (km); 

5. sof. ujarma _ 34,0 (km); 

6. sof. xaSmi _ 36,0 (km); 

7. sof. muRanlo _ 39,0 (km); 

8. sof. sarTiWala _ 41,5 (km). 

sionis kaSxlis avariis SemTxvevaSi dasaxlebul 

punqtebSi anu SerCeul kveTebSi wyaldidobis 

pirveli dartymis talRa Camova Semdeg droSi: 

1. sof. qveda da zeda naqalaqari _ 9,58 (wT); 
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2. sof. boWorma _ 32,4 (wT); 

3. sof. sasadilo _ 49,4 (wT); 

4. sof. paldo _ 71,8 (wT); 

5. sof. ujarma _ 106,0 (wT); 

6. sof. xaSmi _ 114,0 (wT); 

7. sof. muRalno _ 128,0 (wT); 

8. sof. sarTiWala _ 141 (wT). 

 

sur. 5.38. saangariSo kveTebis sqema 
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mdinare iorze sionis kaSxlis avariis SemTxve-

vaSi, mdinaris RerZidan marcxena da marjvena mxares 

datborili teritoriis geometriuli zomebi, tal-

Ris siCqare da wylis siRrme tolia: 

1. sof. qveda da zeda naqalaqari 

marcxniv – 462 (m), marjvniv – 473 (m), 

talRis siRrme – 22 (m),  

talRis siCqare – 10 (m/wm); 

2. sof. boWorma 

marcxniv – 183 (m), marjvniv – 227 (m), 

talRis siRrme – 21 (m),  

talRis siCqare – 11 (m/wm); 

3. sof. sasadilo 

marcxniv – 563 (m), marjvniv – 51 (m), 

talRis siRrme – 12 (m),  

talRis siCqare – 7 (m/wm); 

4. sof. paldo 

marcxniv – 775 (m), marjvniv – 184 (m), 

talRis siRrme – 10 (m),  

talRis siCqare – 7 (m/wm); 

5. sof. ujarma 

marcxniv – 205 (m), marjvniv – 642 (m), 

talRis siRrme – 8 (m),  

talRis siCqare – 7 (m/wm); 

6. sof. xaSmi 

marcxniv – 328 (m), marjvniv – 770 (m), 
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talRis siRrme – 7 (m),  

talRis siCqare – 6 (m/wm); 

7. sof. muRanlo 

marcxniv – 963 (m), marjvniv – 250 (m), 

talRis siRrme – 6 (m),  

talRis siCqare – 5 (m/wm); 

8. sof. sarTiWala 

marcxniv – 590 (m), marjvniv – 940 (m), 

talRis siRrme – 5 (m),  

talRis siCqare – 4 (m/wm). 

 sionis kaSxlis avariis SemTxvevaSi talRis Zi-

riTadi hidrologiuri da hidravlikuri maxasiaTeb-

lebi mocemulia cxrilebSi 5.13-5.15, sadac moyva-

nilia sionis kaSxlis avariis monacemebi, rodesac 

nagebobis ngrevis xarisxi 1,0% uzrunvelyofis 

tolia. 5.16-5.18 cxrilebSi – sidideebi, rodesac 

kaSxlis ngrevis xarisxi 0,75% uzrunvelyofis 

tolia, 5.19-5.21 cxrilebSi – monacemebi, romelic 

Seesabameba 0,50%-ian uzrunvelyofas, xolo 5.22-5.24 

cxrilebSi - monacemebi, romelic Seesabameba 

ngrevis 0,25%-ian uzrunvelyofas. Sesabamisi 

grafikuli masala mocemulia naxazebze 5.39-5.74. 

 

 

 



 

cxrili 5.13 

samuSaos angariSi 

dro: 17:07:.2003, 14:49:27 
dasaxeleba: sionis kaSxali (1,0) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 433 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 62 

3. sarkis zedapiris farTobi nSd-ze mln m3 12,8 

4. kaSxlis sigane nSd-ze m 850 

5. mdinaris siRrme kaSxlis qveda biefSi m 0,88 

6. mdinaris sigane kaSxlis qveda biefSi m 75 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 62 

9. kaSxlis ngrevis xarisxi m 1 

10. mdinaris kalapotis napiris rRveulis simaRle m 1 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 1068 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
4

6
 



 

cxrili 5.14 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 5 13 19,5 25,5 34 36 39 41,5 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 990 940 880 835 758 730 710 690 

siRrme m 1 0,5 0,6 0,5 0,5 0,5 0,4 0,4 

sigane m 35 30 30 20 120 60 80 80 

nakadis siCqare m/wm 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0,8 0,7 0,1 0,4 0,5 0,5 0,1 0,1 

mdinaris noRa kalapotis sigane m 30 35 500 20 5 40 500 450 

niSnuli #1 m 1000 960 900 840 780 740 720 705 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 175 600 175 480 450 1350 850 

niSnuli #2 m 1020 980 920 850 790 760 740 710 

manZili mdinaris RerZidan #2 

niSnulamde 
m 500 350 650 1550 980 800 1450 1350 

1
4

7
 



 

cxrili 5.14 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 1040 1000 960 860 800 780 745 734 

manZili mdinaris RerZidan #3 

niSnulamde 
m 600 825 750 2100 1480 1350 1500 2250 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0.8 0.7 0.1 0.4 0.5 0.5 0.1 0.1 

mdinaris noRa kalapotis sigane m 30 35 5 20 5 40 100 500 

niSnuli #1 m 1000 960 900 840 760 740 720 700 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 225 75 140 570 110 350 1500 

niSnuli #2 m 1020 980 920 860 780 760 730 709 

manZili mdinaris RerZidan #2 

niSnulamde 
m 520 275 500 340 820 1200 1250 2650 

niSnuli #3 m 1040 1000 940 880 800 780 750 726 

manZili mdinaris RerZidan #3 

niSnulamde 
m 700 325 725 490 1270 1350 2200 4650 

1
4
8

 



 

cxrili 5.15 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 5 13 19,5 25,5 34 36 39 41,5 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/

wm 
155 123,3 70,3 51,8 42,5 34,2 32,6 30,4 28,9 

dro: 

talRis frontis dawevis wT 0 9,58 32,4 49,4 71,8 106 114 128 141 

talRis dawevis wT 0 8,31 18,1 29,5 39,6 58,9 63,2 70,4 76,9 

talRis kudis dawevis wT 57,2 126,6 238 328 411 529 557 603 641 

datborvis wT 57,2 117 205 279 340 423 443 474 499 

dinebis maqsimaluri siCqare m/wm 15,2 9,97 11,1 7,44 6,52 6,79 5,93 5,13 4,42 

talRis simaRle m 36,3 20,58 20,9 11,4 9,36 7,73 6,95 5,27 4,23 

datborvis maqsimaluri siRrme m 37,2 21,58 21,4 12 9,86 8,23 7,45 5,67 4,63 

datborvis maqsimaluri 
niSnuli 

m 1044 1011 961 891 844 766 737 715 694 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 318 462,3 183 563 772 205 328 963 590 

mdinaris marjvena napirze m 318 472,9 227 51,3 184 642 770 250 940 

1
4

9
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nax. 5.39 

 

 
 

nax. 5.40 

 

 
 

nax. 5.41 
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nax. 5.42 

 

 
 

nax. 5.43 

 

 
 

nax. 5.44 
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nax. 5.45 

 

 
 

nax. 5.46 

 

 
 

nax. 5.47



 

cxrili 5.16 

samuSaos angariSi 

dro: 19:07:.2003, 14:37:51 
dasaxeleba: sionis kaSxali (0,75) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 433 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 62 

3. sarkis zedapiris farTobi nSd-ze mln m3 12,8 

4. kaSxlis sigane nSd-ze m 850 

5. mdinaris siRrme kaSxlis qveda biefSi m 0,88 

6. mdinaris sigane kaSxlis qveda biefSi m 75 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 62 

9. kaSxlis ngrevis xarisxi m 0,75 

10. mdinaris kalapotis napiris rRveulis simaRle m 15,5 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 1068 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
5
3

 



 

cxrili 5.17 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 5 13 19,5 25,5 34 36 39 41,5 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 990 940 880 835 758 730 710 690 

siRrme m 1 0,5 0,6 0,5 0,5 0,5 0,4 0,4 

sigane m 35 30 30 20 120 60 80 80 

nakadis siCqare m/wm 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0,8 0,7 0,1 0,4 0,5 0,5 0,1 0,1 

mdinaris noRa kalapotis sigane m 30 35 500 20 5 40 500 450 

niSnuli #1 m 1000 960 900 840 780 740 720 705 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 175 600 175 480 450 1350 850 

niSnuli #2 m 1020 980 920 850 790 760 740 710 

manZili mdinaris RerZidan #2 

niSnulamde 
m 500 350 650 1550 980 800 1450 1350 

1
5

4
 



 

cxrili 5.17 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 1040 1000 960 860 800 780 745 734 

manZili mdinaris RerZidan #3 

niSnulamde 
m 600 825 750 2100 1480 1350 1500 2250 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0.8 0.7 0.1 0.4 0.5 0.5 0.1 0.1 

mdinaris noRa kalapotis sigane m 30 35 5 20 5 40 100 500 

niSnuli #1 m 1000 960 900 840 760 740 720 700 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 225 75 140 570 110 350 1500 

niSnuli #2 m 1020 980 920 860 780 760 730 709 

manZili mdinaris RerZidan #2 

niSnulamde 
m 520 275 500 340 820 1200 1250 2650 

niSnuli #3 m 1040 1000 940 880 800 780 750 726 

manZili mdinaris RerZidan #3 

niSnulamde 
m 700 325 725 490 1270 1350 2200 4650 

1
5
5

 



 

cxrili 5.18 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 5 13 19,5 25,5 34 36 39 41,5 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/

wm 
155 75,83 51 39,9 33,9 28 26,9 25,3 24,2 

dro: 

talRis frontis dawevis wT 0 9.6 35,2 53,2 77,3 113 121 135 149 

talRis dawevis wT 0 9,55 20.3 32,6 43,2 63,7 68,2 75,9 82,7 

talRis kudis dawevis wT 116 185 296 386 470 588 616 661 699 

datborvis wT 116 175,4 261 333 392 475 494 526 550 

dinebis maqsimaluri siCqare m/wm 15,2 8,73 10,4 6,82 6,3 6,43 5,72 4,88 4,19 

talRis simaRle m 36,3 16,03 18,2 9,78 8,69 6,96 6,44 4,79 3,83 

datborvis maqsimaluri siRrme m 37,2 17,03 18,7 10,4 9,19 7,46 6,94 5,19 4,23 

datborvis maqsimaluri 
niSnuli 

m 1044 1006 958 890 844 765 736 715 694 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 318 444,1 163 556 682 190 307 923 580 

mdinaris marjvena napirze m 318 450,2 208 49,8 177 632 714 239 902 

1
5

6
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nax. 5.48 

 

 
 

nax. 5.49 

 

 
 

nax. 5.50 
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nax. 5.51 
 

 
 

nax. 5.52 

 

 
 

nax. 5.53 
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nax. 5.54 

 

 
 

nax. 5.55 

 

 
 

nax. 5.56



 

cxrili 5.19 

samuSaos angariSi 

dro: 19:07:.2003, 14:37:51 
dasaxeleba: sionis kaSxali (0,5) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 433 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 62 

3. sarkis zedapiris farTobi nSd-ze mln m3 12,8 

4. kaSxlis sigane nSd-ze m 850 

5. mdinaris siRrme kaSxlis qveda biefSi m 0,88 

6. mdinaris sigane kaSxlis qveda biefSi m 75 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 62 

9. kaSxlis ngrevis xarisxi m 0,5 

10. mdinaris kalapotis napiris rRveulis simaRle m 31 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 1068 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
6

0
 



 

cxrili 5.20 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 5 13 19,5 25,5 34 36 39 41,5 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 990 940 880 835 758 730 710 690 

siRrme m 1 0,5 0,6 0,5 0,5 0,5 0,4 0,4 

sigane m 35 30 30 20 120 60 80 80 

nakadis siCqare m/wm 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0,8 0,7 0,1 0,4 0,5 0,5 0,1 0,1 

mdinaris noRa kalapotis sigane m 30 35 500 20 5 40 500 450 

niSnuli #1 m 1000 960 900 840 780 740 720 705 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 175 600 175 480 450 1350 850 

niSnuli #2 m 1020 980 920 850 790 760 740 710 

manZili mdinaris RerZidan #2 

niSnulamde 
m 500 350 650 1550 980 800 1450 1350 

1
6

1
 



 

cxrili 5.20 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 1040 1000 960 860 800 780 745 734 

manZili mdinaris RerZidan #3 

niSnulamde 
m 600 825 750 2100 1480 1350 1500 2250 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0.8 0.7 0.1 0.4 0.5 0.5 0.1 0.1 

mdinaris noRa kalapotis sigane m 30 35 5 20 5 40 100 500 

niSnuli #1 m 1000 960 900 840 760 740 720 700 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 225 75 140 570 110 350 1500 

niSnuli #2 m 1020 980 920 860 780 760 730 709 

manZili mdinaris RerZidan #2 

niSnulamde 
m 520 275 500 340 820 1200 1250 2650 

niSnuli #3 m 1040 1000 940 880 800 780 750 726 

manZili mdinaris RerZidan #3 

niSnulamde 
m 700 325 725 490 1270 1350 2200 4650 

1
6
2

 



 

cxrili 5.21 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 5 13 19,5 25,5 34 36 39 41,5 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/

wm 
52,66 30,37 24,6 21,1 19 16,6 16,1 15,4 14,9 

dro: 

talRis frontis dawevis wT 0 11.88 42,9 63,6 92,3 130 140 155 170 

talRis dawevis wT 0 12,19 25.4 40,4 52,4 76,4 81,5 90,3 98 

talRis kudis dawevis wT 284,5 354 465 555 639 757 785 830 868 

datborvis wT 284,5 342,1 422 492 546 626 645 675 698 

dinebis maqsimaluri siCqare m/wm 11,97 6,9 8,88 5,49 5,79 5,57 5,19 4,23 3,61 

talRis simaRle m 22,06 10,22 13,2 6,62 7,19 5,24 5,23 3,66 2,9 

datborvis maqsimaluri siRrme m 22,94 11,22 13,7 7,22 7,69 5,74 5,73 4,09 3,3 

datborvis maqsimaluri 
niSnuli 

m 1029 1000 953 887 842 763 735 714 693 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 241 420,9 131 543 476 157 259 831 558 

mdinaris marjvena napirze m 241 421,1 163 38 162 611 583 215 812 

1
6

3
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nax. 5.57 

 

 
 

nax. 5.58 

 

 
 

nax. 5.59 
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nax. 5.60 

 

 
 

nax. 5.61 

 

 
 

nax. 5.62 
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nax. 5.63 

 

 
 

nax. 5.64 

 

 
 

nax. 5.65 



 

cxrili 5.22 

samuSaos angariSi 

dro: 19:07:.2003, 14:37:51 
dasaxeleba: sionis kaSxali (0,25) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 433 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 62 

3. sarkis zedapiris farTobi nSd-ze mln m3 12,8 

4. kaSxlis sigane nSd-ze m 850 

5. mdinaris siRrme kaSxlis qveda biefSi m 0,88 

6. mdinaris sigane kaSxlis qveda biefSi m 75 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 62 

9. kaSxlis ngrevis xarisxi m 0,25 

10. mdinaris kalapotis napiris rRveulis simaRle m 46,5 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 1068 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
6

7
 



 

cxrili 5.23 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 5 13 19,5 25,5 34 36 39 41,5 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 990 940 880 835 758 730 710 690 

siRrme m 1 0,5 0,6 0,5 0,5 0,5 0,4 0,4 

sigane m 35 30 30 20 120 60 80 80 

nakadis siCqare m/wm 1,2 1,2 1,2 1,2 1,2 1,2 1,1 1,1 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0,8 0,7 0,1 0,4 0,5 0,5 0,1 0,1 

mdinaris noRa kalapotis sigane m 30 35 500 20 5 40 500 450 

niSnuli #1 m 1000 960 900 840 780 740 720 705 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 175 600 175 480 450 1350 850 

niSnuli #2 m 1020 980 920 850 790 760 740 710 

manZili mdinaris RerZidan #2 

niSnulamde 
m 500 350 650 1550 980 800 1450 1350 

1
6

8
 



 

cxrili 5.23 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 1040 1000 960 860 800 780 745 734 

manZili mdinaris RerZidan #3 

niSnulamde 
m 600 825 750 2100 1480 1350 1500 2250 

marjvena napiri 

mdinaris napiris rRveulis 

simaRle 
m 0.8 0.7 0.1 0.4 0.5 0.5 0.1 0.1 

mdinaris noRa kalapotis sigane m 30 35 5 20 5 40 100 500 

niSnuli #1 m 1000 960 900 840 760 740 720 700 

manZili mdinaris RerZidan #1 

niSnulamde 
m 420 225 75 140 570 110 350 1500 

niSnuli #2 m 1020 980 920 860 780 760 730 709 

manZili mdinaris RerZidan #2 

niSnulamde 
m 520 275 500 340 820 1200 1250 2650 

niSnuli #3 m 1040 1000 940 880 800 780 750 726 

manZili mdinaris RerZidan #3 

niSnulamde 
m 700 325 725 490 1270 1350 2200 4650 

1
6

9
 



 

cxrili 5.24 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba hidrokvanZidan km 0 5 13 19,5 25,5 34 36 39 41,5 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/

wm 
7,39 4,92 4,64 4,43 4,3 4,11 4,05 3,98 3,94 

dro: 

talRis frontis dawevis wT 0 17,13 58,28 87,35 130,5 175,8 188,2 207,3 228,5 

talRis dawevis wT 0 18,55 39,93 62,61 79,3 114,7 121,9 134,4 145 

talRis kudis dawevis wT 1155 1224 1335 1426 1509 1627 1655 1700 1738 

datborvis wT 1155 1207 1277 1338 1379 1451 1467 1493 1510 

dinebis maqsimaluri siCqare m/wm 7,72 4,8 6,05 3,14 4,66 3,88 4 2,78 2,33 

talRis simaRle m 8,66 4,7 5,99 2,42 4,35 2,48 2,93 1,65 1,28 

datborvis maqsimaluri siRrme m 9,54 5,7 6,49 3,02 4,85 2,98 3,43 2,05 1,68 

datborvis maqsimaluri 
niSnuli 

m 1016 994,7 946 882,4 839,4 760,5 732,9 711 691,3 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 146,1 205,2 84,27 524,9 154,5 103,3 167,3 667 518,5 

mdinaris marjvena napirze m 146,1 205,2 97,98 26,42 124,5 576 333,8 172,9 645,5 

1
7

0
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nax. 5.66 
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nax. 5.69 

 

  

nax. 5.70 

 

  

nax. 5.71 
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nax. 5.72 

 

  

nax. 5.73 

 

  

nax. 5.74 
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5.5. Saoris kaSxlis SesaZlo avariis 
prognozireba 

 Saoris wyalsacavi mdebareobs raWaSi. misi 

kaSxali warmoadgens qvayrils simaRliT 11,5 m, 

xolo sigane zRurblze - 1210 m-ia. 

Saoris wyalsacavis moculoba 1,15 mln m3-ia, 

xolo sarkis zedapiris farTobi _ 9,2 mln m2 [43]. 

 Saoris wyalsacavis avariis SemTxvevaSi (rode-

sac ngrevis xarisxi tolia 100%) datborili teri-

toriis farTobis prognozirebis mizniT SerCeuli 

iyo ganivkveTebi dasaxlebul punqtebSi (sur. 5.75), 

kerZod [35]:  

1. sof. nikorwminda _ 2,5 km;  

2. sof. gogoleTi _ 20,0 km;  

3. sof. lajana _ 30,0 km;  

4. sof. tviSi _ 40,0 km;  

5. sof. ofurCxeTi _ 64,5 km;  

6. q. quTaisi _ 74,0 km;  

7. q. samtredia _ 131,0 km. 

Saoris kaSxlis avariis SemTxvevaSi wylis tal-

Ris pirveli nakadi dasaxlebul punqtebSi Camova 

Semdeg droSi: 

1. sof. nikorwminda _ 6,0 wT; 

2. sof. gogoleTi _ 80,0 wT; 

3. sof. lajana _ 110,0 wT; 

4. sof. tviSi _ 138,0 wT; 

5. sof. ofurCxeTi _ 236,0 wT; 

6. q. quTaisi _ 272,0 wT; 

7. q. samtredia _ 948,0 wT. 
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nax. 5.75. saangariSo kveTebis ganlagebis gegma 
  

Saoris kaSxlis avariis Semdeg, mdinaris RerZi-

dan marcxena da marjvena mxares datborili teri-

toriis geometriuli zomebi, talRis siCqare da 

wylis siRrme tolia [35]: 

1. sof. nikorwminda 

marcxniv – 68 (m), marjvniv – 531 (m), 

talRis siRrme – 6 (m),  

talRis siCqare – 5 (m/wm); 

2. sof. gogoleTi 

marcxniv – 217 (m), marjvniv – 370 (m), 

talRis siRrme – 8 (m),  

talRis siCqare – 8 (m/wm); 
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3. sof. lajana 

marcxniv – 162 (m), marjvniv – 125 (m), 

talRis siRrme – 9 (m),  

talRis siCqare – 8 (m/wm); 

4. sof. tviSi 

marcxniv – 108 (m), marjvniv – 108 (m), 

talRis siRrme – 10 (m),  

talRis siCqare – 8 (m/wm); 

5. sof. ofurCxeTi 

marcxniv – 215 (m), marjvniv – 148 (m), 

talRis siRrme – 8 (m),  

talRis siCqare – 8 (m/wm); 

6. q. quTaisi 

marcxniv – 607 (m), marjvniv – 693 (m), 

talRis siRrme – 3 (m),  

talRis siCqare – 3 (m/wm); 

7. q. samtredia 

marcxniv – 175 (m), marjvniv – 175 (m), 

talRis siRrme – 4 (m),  

talRis siCqare – 3 (m/wm). 

Saoris kaSxlis avariis SemTxvevaSi ricxobrivi 

maCveneblebi mocemulia cxrilebSi 5.25-5.27, xolo 

datborili teritoriebis ganivi profilebi 

mocemulia naxazebze 5.76-5.83. 

 Saoris kaSxlis avariis SemTxvevaSi xeobaSi mde-

bare dasaxlebul punqtebs saSiSroeba ar emuqreba, 

radgan isini ganTavsebulia xeobaSi maRal ferdo-

bebze [35]. 



 

cxrili 5.25 

samuSaos angariSi 

dro: 19:07:.2003, 14:37:51 
dasaxeleba: sionis kaSxali (1) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 115 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 11,2 

3. sarkis zedapiris farTobi nSd-ze mln m3 9,2 

4. kaSxlis sigane nSd-ze m 120 

5. mdinaris siRrme kaSxlis qveda biefSi m 0,3 

6. mdinaris sigane kaSxlis qveda biefSi m 10 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 11,5 

9. kaSxlis ngrevis xarisxi m 1 

10. mdinaris kalapotis napiris rRveulis simaRle m 1 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 1130 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 7 

1
7

7
 



 

cxrili 5.26 

ganivi kveTebis daxasiaTeba 
gan.

erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

1 2 3 4 5 6 7 8 9 

i-uri kveTis dacileba kaSxlidan km 2,5 20 30 40 64,5 74 131 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 1220 404 366 310 200 129,5 18 

siRrme m 1 1 1 1 1 1,2 2,7 

sigane m 10 300 150 100 200 100 350 

nakadis siCqare m/wm 1,3 1,3 1,7 1,6 1,5 1,5 0,6 

marcxena napiri 

mdinaris napiris rRveulis simaRle m 1 2 3 2 3 0,5 2 

mdinaris noRa kalapotis sigane m 50 50 75 50 50 550 3700 

niSnuli #1 m 1140 420 380 320 220 135 30 

manZili mdinaris RerZidan #1 

niSnulamde 
m 105 250 175 110 450 630 3900 

niSnuli #2 m 1160 440 400 340 240 140 40 

manZili mdinaris RerZidan #2 

niSnulamde 
m 205 300 250 190 600 670 4050 

1
7
8

 



 

cxrili 5.26 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 

niSnuli #3 m 1180 460 420 360 260 145 50 

manZili mdinaris RerZidan #3 

niSnulamde 
m 355 350 280 390 700 720 4150 

marjvena napiri 

mdinaris napiris rRveulis simaRle m 1 2 3 2 3 0.5 2 

mdinaris noRa kalapotis sigane m 500 100 50 50 20 450 1900 

niSnuli #1 m 1140 420 380 300 220 135 25 

manZili mdinaris RerZidan #1 

niSnulamde 
m 605 600 125 110 250 1340 3775 

niSnuli #2 m 1160 440 400 340 240 137,5 30 

manZili mdinaris RerZidan #2 

niSnulamde 
m 755 800 130 140 550 3340 5875 

niSnuli #3 m 1180 460 420 360 260 140 50 

manZili mdinaris RerZidan #3 

niSnulamde 
m 905 1000 225 210 850 5340 10675 

 

1
7

9
 



 

cxrili 5.27 

kaSxlis gangrevis parametrebi 
gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTis daSoreba hidrokvanZidan km 0 2,5 20 30 40 64,5 74 131 

kveTSi wylis maqsimaluri 
xarji 

aT.m3/wm 12,67 11,48 7,88 6,83 5,94 4,49 4,07 1,87 

dro: 

talRis frontis dawevis wT 0 11,71 91,9 123,64 153,91 227,3 259,66 637,49 

talRis dawevis wT 0 6,04 80,24 109,66 138,41 236,2 271,74 947,67 

talRis kudis dawevis wT 278,44 310,49 534,85 632,89 737,05 1009,3 1114,8 2698,2 

datborvis wT 278,44 298,78 442,95 509,25 583,14 781,98 855,17 2060,7 

dinebis maqsimaluri siCqare m/wm 5,41 4,51 7,73 8,35 8,21 8,1 2,59 3,02 

talRis simaRle m 6,6 5,94 6,82 8,07 8,5 6,69 1,63 1,45 

datborvis maqsimaluri siRrme m 6,9 6,94 7,82 9,07 9,5 7,69 2,83 4,15 

datborvis maqsimaluri niSnuli m 1125,4 1125,9 410,82 374,07 318,5 206,69 131,2 19,45 

datborvis maqsimaluri simaRle: 

mdinaris marcxena napirze m 309,01 68,01 217,2 524,9 154,5 103,3 167,3 667 

mdinaris marjvena napirze m 309,01 531,01 370,39 125 108,13 148,24 693,44 175 

1
8

0
 



 181 

 
 

nax. 5.76 

 

 
 

nax. 5.77 

 

 
 

nax. 5.78 
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nax. 5.79 

 

 
 

nax. 5.80 

 

 
 

nax. 5.81 
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nax. 5.82 

 

 
 

nax. 5.83 

 

 

5.6. lajanuris kaSxlis SesaZlo avariis 

prognozireba 

  

lajanuris kaSxali mdebareobs mdinare laja-

nurze, daba cageris samxreT-dasavleTis mimarTule-

biT. igi warmoadgens TaRovan rkina-betonis kaSxals 

simaRliT 69 m; kaSxlis sigane mdinaris ganivkveTis 

mimarTulebiT - 127 m-ia. 
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 wyalsacavis moculoba Seadgens 25 mln m3-s, 

xolo wylis sarkis zeapiris farTobi 1,4 mln m2-ia 

[43]. lajanuris avariis kaSxlis prognozi gaangari-

Sebuli iyo 100% ngrevis uzrunvelyofaze. 

 datborili teritoriebis prognozirebis mizniT 

mdinaris kalapotSi SerCeuli iyo oTxi kveTi: 

1. TviT kaSxlis kveTSi; 2. sof. lajana; 3. sof. 

tviSi; 4. sof. ofurCxeTi (sur. 5.84).  

 

 
nax. 5.84. saangariSo kveTebis sqema 
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1. sof. lajana _ 4,75 km; 

2. sof. tviSi _ 14,75 km; 

3. sof. ofurCxeTi _ 44,75 km. 

Setborili wyali dasaxlebul punqtebSi miaR-

wevs Semdeg droSi:  

1. sof. lajana _ 7,91 wT; 

2. sof. tviSi _ 34,74 wT; 

3. sof. ofurCxeTi _ 135,35 wT. 

 rac Seexeba datboril teritoriebs mdinaris 

RerZidan marcxniv da marjvniv, aseve talRis simaR-

les da wylis siCqares dasaxlebul punqtebSi, 

Seadgina: 

1. sof. lajana 

marcxniv _ 179 m; marjvniv _ 62 m; 

talRis simaRle _ 17 m; talRis siCqare _ 10 m/wm; 

2. sof. tviSi 

marcxniv _ 82 m; marjvniv _ 52 m; 

talRis simaRle _ 12 m; talRis siCqare _ 8,0 m/wm;  

3. sof. ofurCxeTi 

marcxniv _ 355 m; marjvniv _ 155 m; 

talRis simaRle _ 3 m; talRis siCqare _ 4 m/wm. 

  lajanuris kaSxlis avariis SemTxvevaSi itbo-

reba mdinaris xeoba, adamianTa sicocxles am SemTx-

vevaSi safrTxe ar emuqreba. 

5.28-5.30 cxrilebSi mocemulia gaangariSebis de-

taluri monacemebi, xolo 5.85-5.88 naxazebze data-

nilia wyalmovardnis SemTxvevaSi mdinaris ganivi 

profilebi. 



 

cxrili 5.28 

samuSaos angariSi 

dro: 19:07:.2003, 14:37:51 
dasaxeleba: lajanuris kaSxali (1) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 25 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 68 

3. sarkis zedapiris farTobi nSd-ze mln m3 1,4 

4. kaSxlis sigane nSd-ze m 127 

5. mdinaris siRrme kaSxlis qveda biefSi m 0,5 

6. mdinaris sigane kaSxlis qveda biefSi m 13 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 69 

9. kaSxlis ngrevis xarisxi m 1 

10. mdinaris kalapotis napiris rRveulis simaRle m 1 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 495,6 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 3 

1
8

6
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cxrili 5.29 

ganivi kveTebis daxasiaTeba 
gan.
erT. 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

i-uri kveTis dacileba kaSxlidan km 4,75 12,75 44,75 
xvedriTi nakadi:     
wylis Setborvis niSnuli m 366 310 200 
siRrme m 2 1,5 1,2 
sigane m 50 15 200 
nakadis siCqare m/wm 1,5 1,6 1,5 

marcxena napiri 
mdinaris napiris rRveulis 
simaRle 

m 0,5 0,5 1 

mdinaris noRa kalapotis sigane m 20 15 250 
niSnuli #1 m 380 320 220 
manZili mdinaris RerZidan #1 
niSnulamde 

m 175 80 450 

niSnuli #2 m 400 340 240 
manZili mdinaris RerZidan #2 
niSnulamde 

m 250 180 600 

niSnuli #3 m 420 360 260 
manZili mdinaris RerZidan #3 
niSnulamde 

m 280 380 700 

marjvena napiri 
mdinaris napiris rRveulis 
simaRle 

m 0,5 0,5 1 

mdinaris noRa kalapotis sigane m 10 5 50 
niSnuli #1 m 380 320 220 
manZili mdinaris RerZidan #1 
niSnulamde 

m 60 50 250 

niSnuli #2 m 400 340 240 
manZili mdinaris RerZidan #2 
niSnulamde 

m 110 130 550 

niSnuli #3 m 420 360 260 
manZili mdinaris RerZidan #3 
niSnulamde 

m 210 200 850 
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cxrili 5..30 

 
kaSxlis gangrevis 

parametrebi 

gan. 

erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTis daSoreba 

hidrokvanZidan 
km 0 4,75 14,75 44,75 

kveTSi wylis 
maqsimaluri xarji 

aT.m3/wm 45,9 15,02 6,28 2,48 

dro: 

talRis frontis 

dawevis 
wT 0 7,91 34,74 134,95 

talRis dawevis wT 0 13,48 38,09 213,17 

talRis kudis 

dawevis 
wT 10,95 33,73 167,89 501,23 

datborvis wT 10,95 55,82 133,15 366,28 

dinebis maqsimaluri 

siCqare 
m/wm 16,66 9,76 7,51 3,97 

talRis simaRle m 40,9 14,93 10,47 1,9 

datborvis 

maqsimaluri siRrme 
m 41,4 16,93 11,97 3,1 

datborvis 

maqsimaluri niSnuli 
m 468 380,93 320,47 201,9 

datborvis maqsimaluri simaRle: 

mdinaris marcxena 

napirze 
m 50,14 178,5 82,34 354,76 

mdinaris marjvena 

napirze 
m 50,14 62,34 51,87 154,76 
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nax. 5.85 

 

 
 

nax. 5.86 

 

 
 

nax. 5.87 
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nax. 5.88 

 

5.7. enguris kaSxlis SesaZlo avariis 
prognozireba 

 
enguris kaSxali warmoadgens msoflioSi erT-

erT umaRles TaRovan rkina-betonis konstruqcias, 

romelic mdebareobs q. zugdididan 33 km-is manZilis 

daSorebiT md. enguris kalapotSi CrdiloeT mimar-

TulebiT. 

enguris TaRovani kaSxalis simaRle aris 274 m, 

mdinaris kalapotSi misi sigane 660 m-is tolia, 

xolo nagebobis zeda biefSi wylis Setborvis maqsi-

maluri simaRle 250 m-s ar aRemateba. 

enguris kaSxlis wyalsacavis moculoba tolia 1 

miliard 110 mln kuburi metris, xolo sarkis zeda-

piris farTobi 10,13 mln m3 [43]. 

enguris kaSxlis avariis prognizireba Catarebu-

li iyo 0,75 % albaTobaze, risTvisac SerCeuli iyo 

kveTebi dasaxlebul punqtebSi (nax. 5.89), romlis 

CamonaTvalic ganxilulia qvemoT [43]. 
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nax. 5.89. saangariSo kveTebis gegma 

 

   kveTi kaSxlis tanze; 

1. sof. jvari kaSxlidan daSorebulia _ 5 km-iT; 

2. sof. zeda lia _ 9 km-iT; 
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3. sof. saberio _ 18,5 km-iT; 

4. sof. zeni _ 23,0 km-iT; 

5. sof. riye _ 25,5 km-IT; 

6. q. zugdidis xidi _ 28,5 km-iT; 

7. sof. Wuburxinji _ 30,5 km-iT; 

8. zugdidi_galis sivrce _ 33,0 km-iT.          

enguris kaSxlis avariis SemTxvevaSi dasaxlebul 

punqtebSi md. enguris RerZidan marcxniv da marjv-

niv datborili farTobebis geometriuli zomebi, 

talRis frontis siCqare da talRis simaRle, Sesa-

bamis kveTebSi ganxilulia qvemoT: 

1. sof. jvari 

marcxniv _ 795 m; marjvniv _ 498 m; 

talRis simaRle _ 46 m;  

talRis siCqare _ 19 m/wm; 

2. sof. zeda lia  

marcxniv _ 470 m; marjvniv _ 765 m; 

talRis simaRle _ 37 m;  

talRis siCqare _ 16 m/wm; 

3. sof. saberio 

marcxniv _ 1046,0 m; marjvniv _ 1146 m; 

talRis simaRle _ 18 m;  

talRis siCqare _ 11 m/wm; 

4. sof. zeni 

marcxniv _ 1590 m; marjvniv _ 1010 m; 

talRis simaRle _ 14 m;  

talRis siCqare _ 9 m/wm; 
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5. sof. riye 

marcxniv _ 1493 m; marjvniv _ 1586 m; 

talRis simaRle _ 11 m;  

talRis siCqare _ 8 m/wm; 

6. q. zugdidis xidi 

marcxniv _ 1701 m; marjvniv _ 596 m; 

talRis simaRle _ 13 m;  

talRis siCqare _ 9 m/wm; 

7. sof. Wuburxinji 

marcxniv _ 1818 m; marjvniv _ 1864 m; 

talRis simaRle _ 9 m;  

talRis siCqare _ 7 m/wm; 

8. zugdidi_galis sivrce  

marcxniv _ 1964 m; marjvniv _ 15838 m; 

talRis simaRle _ 4 m;  

talRis siCqare _ 3 m/wm. 

 enguris kaSxlis avariis SemTxvevaSi zugdidi–

galis sivrceSi da misi gavlis SemTxvevaSi, Savi 

zRvis akvatoriaSi wyali Caedineba 27 802 m siganiT, 

rac Seexeba wylis gaSlis xarisxs, igi mimdinareobs 

rogorc aRmosavleTis, aseve dasavleTis mimarTule-

biT. 

enguris kaSxlis angariSis detaluri monacemebi 

mocemulia cxrilebSi 5.31-5.33, xolo Sesabamisi 

grafikuli masala ki maCvenebia naxazebze 5.90-5.98. 

 

 



 

cxrili 5.31 

samuSaos angariSi 

dro: 19:07:.2003, 14:37:51 
dasaxeleba: enguris kaSxali (0,75) 

hidrokvanZis sawyisi monacemebi: ganz. erT. raod. 

1. wyalsacavis moculoba normaluri Setborvis doneze (nSd) mln m3 1110 

2. wyalsacavis siRrme kaSxalTan nSd-ze m 250 

3. sarkis zedapiris farTobi nSd-ze mln m3 10,13 

4. kaSxlis sigane nSd-ze m 660 

5. mdinaris siRrme kaSxlis qveda biefSi m 1,4 

6. mdinaris sigane kaSxlis qveda biefSi m 75 

7. mdinaris siCqare kaSxlis qveda biefSi m/wm 1,5 

8. wyalsacavis siRrme kaSxlis avariis momentSi m 250 

9. kaSxlis ngrevis xarisxi m 0,75 

10. mdinaris kalapotis napiris rRveulis simaRle m 1 

11. wyalsacavSi wylis normaluri Setborvis niSnuli m 510 

12. mdinaris kalapotSi ganivi profilebis raodenoba c 8 

1
9

4
 



 

cxrili 5.32 

ganivi kveTebis daxasiaTeba gan.erT. 
kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

1 2 3 4 5 6 7 8 9 10 

i-uri kveTis dacileba kaSxlidan km 5 9 18,5 23 25,5 28,5 30,5 33 

xvedriTi nakadi: 

wylis Setborvis niSnuli m 235 230 170 145 130 116 104 88 

siRrme m 1,4 1,5 1,5 1,5 1,5 1,5 1,5 1,5 

sigane m 400 350 600 500 800 625 1000 1200 

nakadis siCqare m/wm 1,5 1,5 1,4 1,5 1,5 1,5 1,5 1,5 

marcxena napiri 

mdinaris napiris rRveulis 

simaRle 
m 1 1 0,7 0,7 0,7 1 1 1 

mdinaris noRa kalapotis sigane m 50 50 100 500 800 800 1000 1200 

niSnuli #1 m 280 240 180 160 140 120 120 95 

manZili mdinaris RerZidan #1 

niSnulamde 
m 800 275 1000 1800 1500 1200 2200 2400 

niSnuli #2 m 360 280 220 180 160 140 140 100 

manZili mdinaris RerZidan #2 

niSnulamde 
m 1600 575 1300 2500 3500 2500 10000 9000 

1
9

5
 



 

cxrili 5.32 (gagrZeleba) 

1 2 3 4 5 6 7 8 9 10 

niSnuli #3 m 400 360 240 200 180 160 160 120 

manZili mdinaris RerZidan #3 

niSnulamde 
m 1900 955 1800 4500 3800 6400 10500 9200 

marjvena napiri 

mdinaris napiris rRveulis simaRle m 1 1 0,7 0,7 0,7 3 1 1 

mdinaris noRa kalapotis sigane m 50 50 100 200 600 100 1000 500 

niSnuli #1 m 280 240 180 160 140 120 120 89,5 

manZili mdinaris RerZidan #1 

niSnulamde 
m 500 375 11100 1150 1600 500 2300 15000 

niSnuli #2 m 360 280 220 180 160 140 140 97 

manZili mdinaris RerZidan #2 

niSnulamde 
m 800 975 1400 1300 1700 750 2600 20500 

niSnuli #3 m 400 360 240 200 180 160 160 104,5 

manZili mdinaris RerZidan #3 

niSnulamde 
m 1800 2475 1500 1400 2150 1600 3400 26000 

 

1
9
6

 



 

cxrili 5.33 

kaSxlis gangrevis 
parametrebi 

gan. 
erT. 

kveTi 
#0 

kveTi 
#1 

kveTi 
#2 

kveTi 
#3 

kveTi 
#4 

kveTi 
#5 

kveTi 
#6 

kveTi 
#7 

kveTi 
#8 

kveTis daSoreba 
hidrokvanZidan 

km 0 5 9 18,5 23 22,5 28,5 30,5 33 

kveTSi wylis maqsimaluri 
xarji 

aT.m3

/wm 
1622 496 328 177,1 149,5 138,5 126,9 120,7 114,18 

dro: 
talRis frontis dawevis wT 0 4,7 10,8 27,05 38,23 45,43 54,54 60,21 69,29 

talRis dawevis wT 0 6,96 13,5 38,6 50,61 58,3 66,94 73,79 83,16 

talRis kudis dawevis wT 23,79 79,4 124 236,9 286,9 314,7 348 370,2 398 

datborvis wT 23,79 74,6 113 209,8 248,7 269,2 293,5 310 328.71 

dinebis maqsimaluri siCqare m/wm 32.2 18,6 16,4 10,54 8,67 7,97 8,89 7,14 3,4 

talRis simaRle m 148,6 44,6 36 16,08 12,14 9,78 11,71 7,82 2,64 

datborvis maqsimaluri 
siRrme 

m 150 46 37,5 17,58 13,64 11,28 13,21 9,32 4,14 

datborvis maqsimaluri 
niSnuli 

m 410 280 226 186,1 157,1 139,8 127,7 111,8 90,64 

datborvis maqsimaluri simaRle: 
mdinaris marcxena napirze m 266,4 795 470 1046 1590 1493 1701 1818 1964,3 

mdinaris marjvena napirze m 266,4 498 765 1146 1010 1586 596,4 1864 15838 

1
9
7
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nax. 5.90 

 

 
 

nax. 5.91 

 

 
 

nax. 5.92 
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nax. 5.93 

 

 
 

nax. 5.94 

 

 
 

nax. 5.95 
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nax. 5.96 

 
nax. 5.97 

 
nax. 5.98 

amrigad, Catarebuli maTematikuri imitaciis 

safuZvelze dadgenilia saqarTvelos maRlivi kaSx-

lebis SesaZlo avariis SemTxvevaSi wyliT dat-

borili teritoriebis konturebi, rac teqnogenuri 

katastrofebis SemTxvevaSi mosalodneli saSiS-

roebis analizis saSualebas iZleva. 
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Tavi 6. mewyruli procesebisa da Tovlis 

zvavis moZaobis dawyebis analizi 

katastrofebis Teoriis mixedviT 

6.1. mcire simZlavris mewyeris analizi 

ganvixiloT mcire simZlavris mewyeri da davuS-

vaT, rom mTis ferdis daZvris sibrtyes aqvs wrfivi 

xasiaTi (nax. 6.1), sadac  – mTis ferdobis sigrZea, 

L – dacurebis sibrtyis sigrZe, *H  – mTis ferdobis 

simaRle. Camocurebis sibrtyeSi gruntis aqtiuri 

(kritikuli) SeWidelobis Zalis mniSvneloba tolia 

[10]: 

   




cossin

sinsin

2

*






H
c .                     (6.1) 

 

 
nax. 6.1. mTis ferdobis ganivi Wrili 
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gavawarmooT (6.1) gamosaxuleba  kuTxiT (grun-

tis Camongrevis kuTxe), miviRebT: 

     




cossin

cossincos

2

000*






H

dψ

dc
    (6.2) 

ganvixiloT c() funqciis teiloris mwkrivad 

gaSla [60]:  

   3
3

2
2100 ψaψaψaaψc               (6.3) 

davadginoT (6.3) mwkrivis koeficientebi: 

        
 

2
sin2

0




ω
aa ;                            (6.4) 

      01 a ;                                         (6.5) 

                aa 2 ;                                      (6.6) 

       03 a ;                                        (6.7) 

  aa 
3

1
4 ,                                     (6.8) 

sadac  




cossin2

*




H
a . 

mwkrivis koeficientebis gaTvaliswinebiT (6.3) 

gamosaxuleba miiRebs Semdeg saxes [10]: 

 
 




 422
0

3

1

2
sin 


 aaac       (6.9) 

katastrofebis Teoriidan [62] cnobilia, rom 

kritikuli wertili gadagvarebulia maSin, rodesac 

0

2
xfD 0, sadac RRf :  funqcia da 0x  – kritiku-

li wertilia; am SemTxvevaSi, morsis lemis Tanax-

mad, arsebobs koordinatTa gluvi lokaluri gar-

daqmna, ris Sedegadac f funqcia miiRebs 2x -is 
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mniSvnelobas, sadac niSani emTxveva D x

2

0
f -is niSans, 

Cvens SemTxvevaSi ,0
0

2  acD   e.i. gruntis masis 

SeWidulobis Zalis funqciis qveda 0 wertilSi 

lokalurad aRiwereba  2a  funqciiT, romlis 

grafiki mocemulia 6.2 naxazze. 

 

nax. 6.2. mTis ferdobis gruntis SeWidulobis Zalis 

funqciis grafiki 

 

Catarebuli maTematikuri analizidan gamomdina-

re, SeiZleba gavakeToT Semdegi daskvna: 

mTis ferdobis gruntis moculobiTi wonis gazr-

dasTan dakavSirebiT gruntis Siga xaxunis kuTxe () 

izrdeba da rodesac is miaRwevs lokaluri maqsimu-

mis wertils (0), maSin gruntis SeWidulobis Zalis 

mniSvneloba kritikulia c(0)kr, romlis mciredi 

cvlilebisas (SeSfoTebisas) iwyeba mTis ferdis 

Camocureba sibrtyeze sigrZiT — L0 (nax. 6.2). 
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6.2. Tovlis zvavis moZraobis dawyebis 
analizi katastrofebis maTematikuri 

Teoriis gamoyenebiT 

bunebis stiqiuri movlenebidan Tovlis zvavis 

warmoSobas mecnier-specialistebi miakuTvneben erT-

erT mrisxane movlenas. am problemis Seswavla aqtu-

aluria da, Sesabamisad, am dargis specialistebis 

yuradRebas imsaxurebs. 

Cvens planetaze Tovlis zvavis moqmedebis Sede-

gad adamianis msxverplis mixedviT yvelaze Semzarav 

SemTxvevebs adgili hqonda peruSi 1962 da 1970 

wlebSi, rodesac, pirvel SemTxvevaSi, Tovlis zvav-

ma andebis mTebSi Seiwira 4000 adamianis sicocxle, 

xolo meore SemTxvevisas, miwisZvris Sedegad 

uaskarinis mTaze warmoiSva Tovlis zvavi, 

romelsac Tan daerTo mewyeri da stiqiam 18000 

adamiani imsxverpla. zvavis moculobam 108 m3 

Seadgina [15]. 

 
      a)                  b)                 g) 

nax. 6.3. Tovlis zvavis warmoSobis variantebi 

a) Tovlis masis warmoSobis frontaluri darRveva; 

b) Tovlis yinulovani plastis mTis ferdobidan 

mowyveta; g) Tovlis safarisa da mTis ferdobis gruntis 

erToblivi moZraoba. 1 – Tovlis zvavi, 2 – grunti. 
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Tovlis zvavi warmoSobis mixedviT SeiZleba gan-

vixiloT: Tovlis masis wonasworobis frontaluri 

darRveva; Tovlis yinulovani plastis (fenis) mTis 

ferdobidan mowyveta da Tovlis safarisa da mTis 

ferdobis gruntis erToblivi moZraoba (nax. 6.3). 

ganvixiloT  kuTxiT daxril mTis ferdobze 

mdebare Tovlis masa [15], romelic wonasworul 

mdgomareobaSi imyofeba (nax. 6.4).   

 
nax. 6.4. saangariSo sqema 

1 – Tovlis safaris dasustebuli fena; 2 – Tovlis dafa 

 

sadac X Tovlis zvavis sigrZea, romelic imyofeba 

kritikul mdgomareobaSi; Z – Tovlis safaris 

sisqe. 

Tovlis zvavis warmoSobis dros ZiriTad para-

metrad gvevlineba daZabuloba Tovlis safaris 

dasustebul fenaSi, romelic kavSirSia (X/Z) sidi-

desTan, Tovlis wnevasa (Pw) da wnevis efeqtze 

( ~Pw), sadac   – normaluri Zabvaa Tovlis Camo-

curebis sibrtyeSi [15]. 
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cnobili mecnieri r. xefeli Tovlis xaxunis 

winaRobis sidides iRebda ( –Pw)tg -s tolad. 

daZabuloba Camocurebis sibrtyeSi tolia [15] 

 tgP
z

x
tgXg wx 








 )cos(sin ,       (6.10) 

sadac  Tovlis simkvrivea (t/m3), g _ simZimis Zalis 

aCqareba (m/wm2),  – xaxunis kuTxe. cnobilia, 

rom Tovlis simkvrive icvleba 0,10,55 t/m3-is 

farglebSi. 

dacurebis zedapirze daZvris rRvevis ganxorcie-

leba xdeba maSin, rodesac Tovlis zvavis mowyvetis 

daZabuloba aWarbebs SeWidulobis   Zabvas [15]: 

    tgc   (mgpa)     (6.11) 

sadac C  SeWidulobaa,   _ xaxunis kuTxe,  – nor-

maluri daZabuloba. 

ganvixiloT Tovlis zvavis moZraoba wrfiv X da 

Z RerZebis mimarT, roca Z = 0 da Z = Zo, sadac Z0 _ 

Tovlis zvavis sisqea (m). misi dacurebis zedapiris 

kuTxe avRniSnoT -Ti (nax. 6.4), maSin normaluri da 

mxebi Zabvebi iqneba [15]: 

   





















 2

22

sin
2

sincos

z

zx

         (6.12) 

Tovlis zvavi moZraobas iwyebs, ZiriTadad, saku-

Tari wonis vertikaluri dawneviT, romelic tolia 

   yz           (6.13) 
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sadac  aris Tovlis gverdiTi wnevis koeficienti 

da tolia  

   
1





 ,         (6.14) 

sadac   puasonis koeficientia. 

(6.14) gantolebidan miviRebT: 

         
1





 .                             (6.15) 

organzomilebian vertikalur sibrtyeSi erTeuli 

moculobis Tovlis zvavis potenciuri energia 

tolia [15]: 

)2(
2

1 22

zz
E

E   p ,   (6.16) 

sadac E  Tovlis zvavis drekadobis modulia 

(mgpa); zRvruli wonasworobis dros mxebi Zabva 

miiRebs Semdeg saxes: 

 tgzc )sin(cos 22
0  ,        (6.17) 

sadac  Tovlis simkvrivea (t/m3), z – Tovlis zvavis 

simaRle (m). zRvruli wonasworobis dros Tov-

lis gverdiTi wnevis koeficienti  tolia:  

     



2

1

tg
 ;                                    (6.18) 

(6.18) gantolebis gamoyenebiT (6.17) damokidebule-

ba miiRebs Semdeg saxes: 

          tgzc  2
0 cos2 ,       (6.19) 

SemovitanoT aRniSvna   

 2
0 cos2 zb  .            (6.20) 
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maSin (6.17) miiRebs Semdeg saxes: 

         btgc  .     (6.21) 

Tu gaviTvaliswinebT (2.16), (2.17), (2.19)-s, potenci-

uri energia miiRebs Semdeg saxes: 

1

13

sin

2
)

1
2(

2

1 33

2

222





















EE
E zzzPp ;

                                                                                               (6.22) 

SemovitanoT aRniSvna: 

1

13

sin

2 33

2 








E
D ;   (6.23) 

(2.24)-is da (2.27)-is gaTvaliswinebiT (2.26) gamosa-

xuleba miiRebs Semdeg saxes 

 2cbtgDE  p .                         (6.24) 

rogorc (6.24) gantolebidan Cans pE  damoki-

debulia or Sinagan  da c cvladze da b parametr-

ze, romelic dakavSirebulia: Tovlis zvavis simkv-

rivesTan, tenianobasTan, mis simaRlesa da Siga 

xaxunis kuTxesTan [15, 62]. 

Tovlis zvavis wonasworobidan gamosvlis Sesas-

wavlad, saWiroa davadginoT potenciuri energiis 

(6.24) kritikuli wertilebis xasiaTi katastrofebis 

Teoriis mixedviT, amisaTvis unda vipovoT potenciu-

ri energiis gradienti ( pE ) koordinatTa saTaveSi. 

SemovitanoT aRniSvna:   

1y ,  cy 2  da 



















21

;
y

E

y

E
E pp
p ,         (6.25) 

gavSaloT 1tg y  funqcia teiloris mwkrivad [15]: 
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 5
1

3
111

15

2

3

1
tg yyyy                 (6.26)  

ganvixiloT 1tg y  funqciis teiloris mwkrivad 

gaSlis pirveli nakadi 

     11tg yy  .                  (6.27) 

(6.27)-is gaTvaliswinebiT (6.24) miiRebs Semdeg 

saxes 

2
21 )( ybyDE p .                       (6.28) 

potenciuri energiis gradienti tolia 

 

 
















22

2

11

1

2

2

ybyD
dy

dE

ybyD
dy

dE

p

p

                      (6.29) 

radgan p(0,0) = 0, maSasadame aracxadi funqciis 

Sesaxeb Teoremis gamoyeneba ar SeiZleba da saWiroa 

SevamowmoT morsis lemis piroba. e.i. davadginoT e.w. 

`hesianis~ gadagvarebis piroba [62]. SemovitanoT 

aRniSvna: 

ij
dd

Ed
H

yjyi













 p

2

  sadac 2,1, ji             (6.30) 

potenciuri energiis meore rigis kerZo warmoe-

bulis povnis Semdeg (6.30) miiRebs Semdeg saxes: 

Db

Db
H

2

2 2

  0
2

2


D

Db
                             (6.31) 

(6.31) damokidebulebis determinanti tolia: 

044)det( 2222  bDbDH                   (6.32) 
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e.i. morsis lemis piroba ar sruldeba da maSasa-

dame, kritikuli wertili araizolirebuli gadagva-

rebuli wertilia, anu ar warmoadgens morsis kri-

tikul wertils, radgan 0 pE  da det(H) = 0, amitom 

viyenebT gancalkevebis lemas. amisTvis saWiroa vi-

povoT `hesianis~ maxasiaTebeli gantolebis sakuT-

rivi mniSvneloba. (2.35)-is amoxsnis Sedegad miviRebT: 

            01  , 12
2 b ,                            (6.33)  

radgan 01   da 02  , amitom sawyisi Sinagani 

ori cvladidan cvladTa lokaluri gardaqmniT 

gadagvarda mxolod erTi cvladi,Ees ki imas niS-

navs, rom potenciuri energia cvladTa gardaqmnis 

Semdeg miiRebs saxes [62]: 

)(),( 2XfkYcatE mp ,                      (6.35) 

sadac cat(,k) katastrofebis funqcia,  – cvladTa 

raodenoba, k – parametrebis raodenoba, m – 

morsis kvadratuli forma. Cvens SemTxvevaSi 

=1, k=1, amitom tomas Teoriis Tanaxmad     

11
3
1)1,1( xaxcat                                         (6.36) 

miRebuli katastrofa warmoadgens tomas Svidi 

katastrofidan e.w. `nakecis~ katastrofas. 

potenciuri energiis lokaluri saxe koordinat-

Ta saTaveSi naCvenebia nax. 6.5-ze. 

potenciuri energiis kritikuli mniSvneloba ki 

tolia 

      11
3

1
ax  .                          (6.37) 
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nax. 6.5. potenciuri (Ep) energiis grafiki 

 

rogorc (6.37) gamosaxulebidan Cans, funqciis 

lokaluri minimumia 

11
3

1
ax  ,                                  (6.38) 

romlebSic imyofeba faqtobrivad zemoT aRwerili 

movlena a1 parametris sxvadasxva mniSvnelobisaTvis 

(nax. 6.6). 

 

nax. 6.6. kritikuli wertilebi 

a) lokaluri minimumebi da maqsimumebi; 

b) bifurkaciis wertili 



 212 

rogorc Cans, parametris uaryofiTi mniSvnelobi-

saTvis potenciur energias aqvs erTi lokaluri 

minimumi, xolo dadebiTi mniSvnelobisaTvis saer-

Tod ar aqvs, rac imas miuTiTebs, rom 01 a  wer-

tilSi potenciuri energia ganicdis naxtoms da 

fizikuri movlena gadadis sxva mdgomareobaSi, 

romelsac Cveni maTematikuri meTodi ar aRwers. e.i. 

01 a  wertilSi iwyeba zRvrul wonasworobaSi 

myofi Tovlis zvavis moZraoba. am wertils ewodeba 

bifurkaciis wertili da igi erTaderTia [15, 62]. 
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ZiriTadi daskvnebi da rekomendaciebi 

 

 saqarTveloSi 2008 wlis agvistos TveSi gaCenili 

xanZris Sedegad gadaiwva 1003 heqtari tyis far-

Tobi, aqedan 250 heqtari gadamwvaria mTlianad. 

saerTo zaralma 1 miliard 212 milion 595 aTasi 

lari Seadgina; 

 gadamwvar teritoriaze ganxorcielebuli sain-

Jinro-ekologiuri gamokvlevebiT dadginda, rom 

mTlianad gadamwvari 250 heqtridan, sensitiur -

Zlier eroziul ubnebs miekuTvneba 191 heqtari 

tyis farTobi, romlebic amJamad miekuTvneba 

eroziis meore klass da ingliseli profesoris, 

r. morganis skalis gaTvaliswinebiT, Seesabameba 

eroziis intensivobas weliwadSi 2-5 t/ha-ze; 

 sensitiur ubnebze aRebuli niadagis analizis 

monacemebi adasturebs, rom advilad xsnadi mari-

lebis saerTo raodenoba niadagis zeda fenebSi 

Seadgens 2%-s. humusis Semcveloba Zalian mcirea 

_ 1.25%-s aRwevs. niadagi umetesad karbonatulia, 

Raribia sakvebi elementebiT. STanTqmuli Na-is 

raodenoba tevadobis 2.34%-s Seadgens, rac dasaS-

veb normaze metia. niadagebisaTvis damaxasiaTebe-

lia mcire raodenobiT sodis Semcveloba, saer-

To tutianoba sakmaod maRalia da toqsikur 

zRvars aRwevs. qloris Semcveloba siRrmeSi 

matulobs da mcenareebisaTvis saSiS zRvarze 

metia. am monacemebidan gamomdinare, Seswavlil 
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niadags dakarguli aqvs struqtura da xasiaTde-

ba wylisa da qarismieri eroziis mimarT didi 

sensitiurobiT; 

 gadamwvar tyis ferdobebze warmoqmnili eroziis 

sawinaaRmdegod SemoTavazebulia axali sainJin-

ro-ekologiuri konstruqciebi da mowyobilobe-

bi, romelTa mecnierul-teqnikuri siaxlis prio-

ritetebic damowmebulia saqarTvelosa da sazR-

vargareTis patentebiT; 

 akademikos cotne mircxulavas mier msoflioSi 

cnobili eroziuli procesebis prognozirebis 

meTodologiis gamoyenebiT eroziis 

sawinaaRmdego axali konstruqciebis daproeqte-

bisaTvis damuSavebulia gaangariSebis meTodi, 

romelic saSualebas gvaZlevs mTis ferdobis 

topografiuli, niadagobrivi, geologiuri, kli-

maturi, hidrologiuri da wylis zedapiruli 

nakadis hidravlikuri parametrebis gamoyenebiT 

viangariSoT eroziis sawinaaRmdego zvinulebs 

Soris manZili, romelic uzrunvelyofs mTis 

ferdobis mdgradobas saimedoobis elementebis 

gaTvaliswinebiT; 

 B2010 wlis agvisto-seqtemberSi Catarebuli kvle-

vebis Tanaxmad, borjomis municipalitetis daba 

waRveris teritoriaze gadamwvar tyis masivebSi 

formirebuli bunebis stiqiuri movlenebis 

regulirebis mizniT aucilebelia ganxorciel-

des eroziul-Rvarcofuli procesebis sawinaaRm-
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dego prevenciuli sainJinro-ekologiuri, satyeo-

melioraciuli da kompleqsuri saxis RonisZiebe-

bi. winaaRmdeg SemTxvevaSi, saSiSroeba daemuqreba 

ara marto daba waRveris teritoriaze gadamwva-

ri tyis landSaftebSi ganTavsebul mTis ferdo-

bebis ekologiur mdgradobas, aramed am sofelSi 

da mimdebare teritoriaze ganTavsebuli mosax-

leobis sicocxlesac. 

 Rvarcofebis regulirebisa da mTis  mdinareTa 

kalapotebis efeqturi stabilizaciis mizniT 

wyalTa meurneobis institutSi damuSavebulia 

tramplinis tipis hidroteqnikuri nagebobebis 

axali konstruqciebi, romelTa muSaobis saimedo-

oba da Rvarcofebis dinamikuri Zalis myisieri 

Caqrobis efeqti dadgenilia laboratoriuli 

cdebis saSualebiT; 

 tramplinis tipis RvarcofsawinaaRmdego nagebo-

bis  hidravlikuri gaangariSebisaTvis Catare-

bulma laboratoriulma cdebma dagvanaxa, rom 

konstruqcia muSaobs saimedod, swrafad aqrobs 

Rvarcofis kinetikur energias da efeqturia mTis 

mdinareTa kalapotis stabilizaciisaTvis, rac 

saSualebas gvaZlevs rekomendacia gavuwioT 

praqtikaSi maT seriul gamoyenebas;  

 saimedoobisa da riskis Teoriis gamoyenebiT Se-

fasebulia tramplinis tipis axali konstruqcie-

bis saimedooba da mwyobridan gamosvlis riski 
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nagebobaze Rvarcofis dinamikuri dartymis Zali-

Ta da Rvarcofuli masiT gamowveuli woniTi 

datvirTvis cal-calke da erTdroulad moqmede-

bis SemTxvevaSi;  

 nagebobis mwyobridan gamosvlis miRebuli riskis 

minimaluri mniSvneloba ( 234.00 R ) saSualebas 

gvaZlevs tramplinis tipis trapeciuli formis 

RvarcofsawinaaRmdego kaSxals gavuwioT reko-

mendacia misi mSeneblobisaTvis. 

 mTaTuSeTis teritoria da kerZod, sof. jvarbos-

lis mimdebare ferdobebi ukiduresi sensitiuro-

biT xasiaTdeba, rac gamowveulia ferdobebis 

didi qanobiTa da niadag-gruntebis wylis nakade-

bis mimarT susti winaaRmdegobiT; 

 sofel jvarboslis mimdebare ferdobze 

SedarebiT axlad warmoSobili Txieri 

Camonadenis zemoqmedebiT warmoSobili xevi, 

sigrZiT 185 m da saSualo siRrmiT 5-10 m, 

Semdgom progresirebas ganicdis. xevSi eroziuli 

procesebi amJamadac intensiurad mimdinareobs; 

 xevis stabilizaciisa da eroziuli procesis 

SeCerebis Tu ara, Semcirebis mizniT mainc, reko-

mendebulia mis mTel sigrZeze 2-2 m simaRlis 

oTxi betonis wyalsaSviani kaSxlis mowyoba; 

 kaSxlis zomebisa da raodenobis dadgenas win 

uswrebda hidrologiuri da hidravlikuri gaan-

gariSeba 1% uzrunvelyofis wylis xarjis 
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formirebis gaTvaliswinebiT; 

 xevze mcire zomis kaSxlebis mowyobis garda, 

mimdebare teritoriis mdgradobis uzrunvelyo-

fis mizniT ganxorcielda satyeo-samelioracio 

RonisZiebebi winaswar SerCeuli, adgilobriv 

pirobebTan adaptirebuli xis jiSebis ganaSenia-

nebiT; 

 xevis kalapotSi sainJinro samuSaoebis damTav-

rebisa da nagebobaTa sistemis eqspluataciaSi 

Sesvlis Semdeg saWiroa mudmivi Tvalyuris 

devneba warmoSobili uwesivrobebis droulad da 

kvalificiurad likvidaciis mizniT; 

 gansakuTrebul yuradRebas iTxovs kaSxlebis 

qveda biefi, romlebic nagebobis zeda biefis 

myari CamonadeniT Sevsebis Semdeg daeqvemdebare-

ba gadmodinebuli natandatvirTuli vardnili 

wylis (CanCqeris) damangrevel zemoqmedebas. 

garecxili fundamenti saswrafod unda iqnes 

aRdgenili nagebobis mdgradobis uzrunvel-

yofis mizniT; 

 proeqtiT gaTvaliswinebuli mTis ferdobis 

gamagrebul monakveTze mcenareuli safaris 

aRsadgenad saWiroa gamoyenebul iqnes Tivis 

CaTesva-mulCireba. es saSualebas mogvcems 

aRdges mcenareuli safari adgilobrivi 

saxeobebiT. proeqtiT gaTvaliswinebul ubanze 

Setanili Tiva aseve Seasrulebs niadagis mulCis 
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rols, rogorc niadagSi organuli nivTierebebis 

damatebis da eroziis potencialis Semcirebis 

saSualeba; 

 Tiva saWiroa SeZenil iqnes adgilobrivi ferme-

rebisagan, uSualod mimdebare teritoriebidan. 

es ganpirobebulia rogor lojistikuri mosaz-

rebebiT, aseve imiT, rom Tivis saTesle banki 

saxeobrivad Seesabamebodes dasaTesi ubnis moT-

xovnebs. adgilobrivi momwodeblis SerCeva unda 

ganxorcieldes Tivis xarisxis Sedegebis Sefase-

bis safuZvelze. Sesasyidi Tiva unda iyos kargad 

momwifebuli. misi gaSla, mosworeba SesaZlebe-

lia moTibvidan 1-2 kviris vadaSi, aseve 

SesaZlebelia gamoyenebul iqnes wina wels moTi-

buli da saTanado wesebiT Senaxuli Tivac; 

 Tivis CaTesva-mulCirebisaTvis optimaluri peri-

odia aprili-seqtemberi. CasaTesi Tiva niadagze 

Txel fenad unda gaiSalos. adgilobrivi pirobe-

bis mixedviT Tiva SesaZlebelia gaiSalos xeliT 

an traqtoris gamoyenebiT. misi gamoyenebis nor-

maa 0,67 t/ha. am monakveTisaTvis dacurebul fer-

dobebze (0,5 ha) Tivis CaTesva-mulCirebisaTvis 

saWiro Tivis raodenobaa - 0,34 tona; 

 Jinvalis kaSxlis 0,25; 0,50; 0,75 an 1%-iani 

uzrunvelyofis SesaZlo katastrofis SemTxve-

vaSi md. aragvisa da md. mtkvris noRa kalapotSi 

da mimdebare teritoriaze dadgenilia wyliT 

datborili teritoriebis geometriuli zomebi, 



 219 

talRis simaRle, siCqare da sxva ZiriTadi topo-

grafiuli da hidrologiuri maxasiaTeblebi; 

 sionis kaSxlis avariis SemTxvevaSi mocemulia 

ivris xeobaSi datborili teritoriebis Ziri-

Tadi geometriuli maCveneblebi da dadgenilia 

dasaxlebuli punqtebis is teritoriebi, sadac 

SesaZlebelia wylis masiT datborva;  

 Saorisa da lajanuris kaSxlebis avariis SemTx-

vevaSi dadgenilia datborili teritoriebis is 

farTobebi, sadac SesaZlebelia safrTxe Seeqmnas 

ara marto mosaxleobas, aramed sxvadasxva daniS-

nulebis saxalxo-sameurneo obieqtebsac; 

 enguris kaSxlis avariis SemTxvevaSi didi saSiS-

roebis qveS dgeba is mosaxleoba, romlebic gan-

Tavsebulia rogorc mdinare enguris mimdebare 

teritoriebze, aseve 20_25 km-iT daSorebul teri-

toriaze, sadac wylis talRis simaRle 3–4 m-is 

farglebSi meryeobs; 

 saqarTvelos maRlivi kaSxlebis SesaZlo avariis 

SemTxvevaSi warmoSobili wyaldidobebis warmod-

genili maTematikuri imitacia saqarTvelos mTav-

robas mosaxleobis dacvis mizniT Sesabamisi 

samaSvelo, samoqalaqo Tavdacvis da sxva saxis 

gadaudebeli samuSaoebis CatarebisaTvis dagegmvis 

saSualebas usaxavs;  

 katastrofebis maTematikuri Teoriis gamoyenebiT 

dadgenilia zRvrul wonasworobaSi myofi Tov-

lis zvavis potenciuri energiis cvalebadoba. 
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dadginda, rom mTis ferdobze dagrovili Tov-

lis zvavis zRvruli wonasworobidan gamosvla 

aRiwereba nakecis katastrofiT. warmodgenili 

meTodologia saSualebas gvaZlevs ganvsazRvroT 

Tovlis zvavis moZraobis dawyebis Tvisobrivi 

Tavisebureba algebruli koordinatebis mxedve-

lobaSi miRebiT.   
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reziume 

 

 naSromSi ganxilulia saqarTveloSi 2008 wlis 

agvistoSi saomari moqmedebebis Sedegad 

gadamwvari tyis masivebis ekologiur-ekonomikuri 

zaralis Sefaseba da mTis ferdobebze niadagis 

eroziisagan damcavi RonisZiebebi, romelSic 

warmodgenilia:  

 borjomisa da goris raionSi gadamwvari tyis 

masivebis saerTo mdgomareoba; 

 gadamwvari teritoriebis ekologiur-ekonomi-

kuri zaralis gaangariSeba; 

 niadagis eroziuli procesebis prognozireba 

da eroziis sawinaaRmdego resursmzogi axali 

konstruqciebi maTi daproeqtebis gaangariSebis 

meTodebiT. 

 damuSavebulia mdinare aragvis wyalSemkreb 

auzSi mimdinare eroziul-Rvarcofuli procese-

bis prognozi mdinare duSeTis xevisa da mleTis 

xevis magaliTze. 

 Sveicariis ganviTarebisa da TanamSromlobis 

saagentos (SDC) dafinansebiT warmodgenilia len-

texisa da cageris raionebSi eroziul-Rvarcofu-

li procesebis, wyaldidobebis sawinaaRmdego 

sainJinro da fitomelioraciuli RonisZiebebi, 

romlebic ganxorcielebulia mdinare tumbras 

marcxena, erozirebul-damewyril ferdobze buS-

lagebis mowyobiT da mdinare tumbras marjvena 
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Senakadze xevis kalapotis stabilizaciisaTvis 

xis baraJebis montaJiT (lentexi). 

 mdinare cxeniswyalze lentexisa da cageris 

raionebSi teritoriebis wyaldidobisagan dacvis 

mizniT ganxorcielda qvis dezebisa da 

gabionebis daproeqteba da mSenebloba. 

 msoflio sainJinro praqtikis gaTvaliswinebiT, 

Rvarcofebis efeqturi regulirebis mizniT 

damuSavebulia tramplinis tipis trapeciuli 

formis RvarcofsawinaaRmdego kaSxali, romlis 

siaxlec damowmebulia Sesabamisi patentis 

mowmobiT. 

 saimedoobisa da riskis Teoriis gamoyenebiT 

Sefasebulia tramplinis tipis axali konstruq-

ciebis saimedooba da mwyobridan gamosvlis 

riski, nagebobaze Rvarcofis dinamikuri darty-

mis Zalisa da Rvarcofuli masiT gamowveuli 

woniTi datvirTviT, cal-calke da erTdroulad 

moqmedebis SemTxvevaSi.  

 garemos dacvisa da bunebrivi resursebis sami-

nistros mdgradi ganviTarebis proeqtebis ganma-

xorcielebel saagentos dakveTiT (damfinansebe-

li msoflio banki, kontraqti #SDPIA/PADC/CQ-07) 

ganxorcielebulia axmetis raionSi, kerZod, mTa-

TuSeTis sofel jvarboslis mimdebare terito-

riaze warmoSobili xevisa da ferdobis gamagre-

bis sainJinro, fito- da satyeo melioraciuli 

kompleqsuri RonisZiebebi, romlebic mTis fer-

dobisa da xevis mdgradobis, aseve mosaxleobis 
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usafrTxoebis garantias iZleva.  

 sxvadasxva uzrunvelyofis riskis mxedvelobaSi 

miRebiT damuSavebulia saqarTvelos maRlivi 

kaSxlebis: Jinvalis, sionis, lajanuris, enguris 

da Saoris SesaZlo avariis SemTxvevaSi warmo-

Sobili wyaldidobebis maTematikuri imitacia.  

 katastrofebis Teoriis gamoyenebiT Sefase-

bulia mcire simZlavris mewyerisa da Tovlis 

zvavis moZraobis dawyebis xarisxobrivi analizi, 

romelic aRniSnuli procesebis prognozirebis 

saSualebas iZleva. 

 naSromi exmianeba katastrofebis Semcirebis 

saerTaSoriso strategiis (ISDR) 2005-2015 ww. 

hiogos (18-22 ianvari, 2005, q. kobe, iaponia) CarCo 

dokuments. 
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SUMMARY 

 
 The work deals with the estimation of ecological and economic 

damage to the forest tracts burnt as a result of the hostilities in 

August 2008 in Georgia and the measures of protecting the soil 

on mountains from erosion; it presents the general condition of 

the burnt forest tracts in the districts of Borjomi and Gori, and 

calculation of the ecological and economic losses of the burnt 

territories, the soil erosional processes are predicted and new 

anti-erosional resource-saving constructions, with methods of 

calculating their design are presented. 

 The erosional-mudflow processes in the Aragvi catchment 

basin are forecast, as exemplified by the Dushetis-khevi and 

Mletis-khevi rivers. 

 Engineering and phytoamelioration measures, funded by the 

Swiss Agency of Development and Cooperation (SDC), are 

presented against erosional-mudflow processes in Lentekhi and 

Tsageri districts. The measures are implemented on the left 

eroded and landslide-affected slope of the river Tumbra, by 

setting up Bushlage and mounting wooden barrages toward 

stabilization of the bed of the right tributary of the Tumbra 

(Lentekhi). 

 In Lentekhi and Tsageri districts in order to protect territories 

on the Tskhenistsqali river stone spurs and gabions were 

designed and built. 

 Taking into consideration the world engineering practice, a 

spring-board type trapezoid anti-mudflow dam was developed 

for effective regulation of mudflows, whose novelty is confirmed 

by a relevant patent certificate. 
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 Using the theory of reliability and risk, the reliability and risk 

of failure of a spring-board type new design is assessed for the 

case of separate and simultaneous action of the dynamic impact 

force of a mudflow and the weight load caused by the mudflow 

mass on the structure.  

 On the order of the Agency for Implementing Projects of Stable 

Development of the Ministry of Environmental protection and 

Natural Resources (funded by the World Bank, contract № 

SDPIA/PADC/CQ-07) complex engineering, phyto and forest 

reclamation measures have been implemented in order to 

strengthen the newly-formed ravine and slope on the territory 

adjoining the Mtatusheti village of Jvarboseli, Akhmeta district, 

guaranteeing the stability of the mountain slope and ravine. 

Taking into account the presence of various risks, a 

mathematical imitation of high waters arising in the case of 

possible breakdown of Georgia’s high dams of Zhinvali, Sioni, 

Lajanuri, Enguri and Shaori has been worked out.  

 Using mathematical theory of catastrophe the variability of 

potential energy of avalanche, which is in boundary equilibrium, 

has been determined. It has been established that the exist from 

boundary equilibrium of the avalanche accumulated on mountain 

slope is described by the catastrophe of the fold. This makes 

possible to determine the peculiarity of the onset of avalanche 

motion with account of algebraic coordinates.     

 The work is a response to the Hyogo (18-22 January, 2005, 

Kobe, Japan) framework document of the international strategy 

for disasters reduction (ISDR) 2005-2015. 
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РЕЗЮМЕ 

 В работе рассматриваются экологически-экономическая 

оценка ущерба сожженных лесных массивов в результате 

военных действий в Грузии в августе 2008 года и защитные 

мероприятия от эрозии почв на горных склонах, в которой 

представлены: общее состояние сожженных лесных 

массивов в Боржомском и Горийском районах, расчет 

экологически-экономического ущерба сожженных 

территорий; представлено прогнозирование эрозионных 

процессов почвы и противоэрозионные ресурсосберегающие 

новые конструкции с методом расчета их проектирования. 

 Разработан прогноз эрозионно-селевых процессов, протека-

ющих в водосборном бассейне реки Арагви на примере 

ущелий рек Душети и Млетиc Хеви. 

 Представлены инженерные и фитомелиоративные меропри-

ятия по борьбе с эрозионно-селевыми процессами и навод-

нениями в Лентехском и Цагерском районах, профинанси-

рованные Швейцарским агентством по развитию и сотруд-

ничеству (SDC), которые осуществлены на левом эрозион-

но-оползневом склоне реки Тумбра с устройством бушлагов 

и монтажом деревянных барражей для стабилизации русла 

на левом притоке реки Тумбра (Лентехи). 

 Для защиты территорий от наводнений на реке Цхенисцкали 

в Лентехском и Цагерском районе осуществлено проектиро-

вание и проведены соответствующие строительные работы 

каменных шпор и габионов. 

 С учетом мировой инженерной практики, с целью эффектив-

ного регулирования селя, разработана противоселевая 

плотина трамплинного типа трапециидальной формы, 
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новизна которой защищена соответствующим патентом. 

 С использованием теории надежности и риска произведена 

оценка надежности и риска выхода из строя конструкции 

силой динамического удара селя и селевой массы, 

вызванных весовой нагрузкой селя в случае действия их 

новые конструкции трамплинного типа – раздельно и 

одновременно. 

 По заказу Агенства осуществления  проектов устойчивого 

развития Министерства защиты окружающей среды и при-

родных ресурсов (финансирование: Мировой банк, контракт 

№ SDPIA/PADC/CQ-07) в Ахметском районе, в частности, 

на территории, прилегающей к селу Джварбосели, в Мтату-

шети осуществлены инженерные, фито и лесомелиоратив-

ные комплексные мероприятия по укреплению возникшего 

ущелья и склона, которые дают гарантию их устойчивости. 

 Принимая во внимание риск разной обеспеченности, разра-

ботана математическая имитация наводнений, образованных 

в случае возможных аварий высоких плотин Грузии на 

примере плотин Жинвали, Сиони, Ладжанури, Ингури и 

Шаори. 

 С помощью математической теории катастроф определены 

критериальные значения сдвига маломощных оползней и 

снежных лавин, которые дают возможность прогнозиро-

вания вышеуказанных процессов. 

 Работа созвучна международной стратегии (ISDR) по сокра-

щению катастроф Рамкового документа Хюго 2005-2015 

гг.(18-22 ,январь, 2005, г. Кобе, Япония). 
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