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We will create the  future of Global                                                   

                                                   Construction Market with 

                                                 technological innovation“. 

ECOLOGICAL MONITORING OF CONSTRUCTION 

Osypova A. А. *, Tugaj O. A. *, Savenko V. I. *, Giginejshviki J.Y. ** 

*KNUBA, UKRAINA, KIEV;  **LTD “PROGRSS”, GEOTGIA, TBILISI 

SUMMARY: The scientific substantiation of the organizational and functional structure of 

environmental monitoring during the construction of industrial and civil structures has been 

performed. Models of organizational and functional structures include the purpose of creation and 

the main purpose (function) of the structure, organizational or functional schemes, as well as 

logistics. 

key words: environmental monitoring,   Environment, construction, negative impact,  urban 

development features, air dust analyzer, vocalizations of negative impact, environmental Safety.  

INTRODUCTION 
The volume of construction in Ukraine, as a country with developed industry, is characterized as large-

scale, which is why the construction industry occupies an important place among the factors of 

transformation and environmental pollution. However, existing organizational and technological solutions 

and measures for environmental protection in the process of construction of industrial and civil objects are 

insufficiently developed and de-tailored, not integrated into an orderly system, which significantly increases 

the costs of construction entities for their reconstruction. The issues of operational environmental 

monitoring and decision-making regarding the localization of identified negative emissions of substances 

and impacts remain open.  

Various aspects of the problematic question raised, concerning the improvement of the basics of 

environmental protection measures in construction, including the organization of environmental 

monitoring, are covered in the works of authors [1-5] and other works of scientists of the world community. 

Developed by the author of the classification of factors [6] and major sources of negative impact [7], as 

well as a system of typical organizational and technological solutions for the revitalization of construction 

production processes, ordered by the importance of protected and restored environmental objects [8], are 

sufficient only for effective use when designing technology and organizing the construction of facilities. 

Therefore, the issues of prompt elimination of the effects of environmental pollution during construction 

remain open.  

The scientific substantiation of the organizational and functional structure of environmental 

monitoring during the construction of structures was chosen for the purpose of this article. The purpose 

of environmental monitoring is to respond promptly to changes in controlled parameters that describe 

the current state of the environment where the construction takes place. Therefore, the task of 

monitoring is, firstly, to receive timely information on the state of the environment and, secondly, to 

localize the negative impact quickly.  

1. Substantiation of the proposed organizational and functional structure of 

environmental monitoring. 

The substantiation of the organizational and functional structure of environmental monitoring is 

carried out by experimental modeling of possible organizational and technological decisions; the 

subject of modeling were: 

A. Organizational structure of the environmental safety point (PEB) with an automated 

environmental monitoring system (ASEM); 

B. Functional structure of environmental monitoring. 

Models of organizational and functional structures include: 1. The purpose of creating a 

structure; 2. The main purpose (function) of the structure; 3. Organizational or functional scheme; 

4. Logistical support. 

A. Organizational structure of the environmental safety point (PEB) with an automated 

environmental monitoring system (ASEM). 
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1. The goal of creating and operating an environmental safety facility is to protect environmental 

objects from the adverse effects of construction processes. 

An environmental safety facility is created at each site and operates throughout the life of the 

facility. 

2. The main purpose of the environmental safety point is the immediate and rapid removal of 

hazardous contaminants from the construction site and prompt localization of the negative impact 

revealed by the environmental monitoring means. 

3. Organizational scheme of PEB (Fig. 1). 

The personnel of the point of environmental safety is appointed by order of the head of the 

construction organization, whose staff is formed within the existing staffing of the construction 

organization.  

Head of PEB
the headman

Responsible 
executor

master

Performer
Electronic 
engineer

 
Fig. 1. Organizational chart of the environmental safety point (PEB) 

The functions of the PEB chairman are given to the responsible contractor (superintendent, head 

of the site), the responsible contractor to the master (superintendent), and the executor to the 

electronic engineer who is involved in permanent work at the construction site. 

Additional revitalization works and activities are performed by construction workers engaged in 

construction and assembly work and are reimbursed at the expense of general construction costs. 

2. Logistics of PEB. 

Logistical support is provided on the basis of picking up of PEB with a complex of specially 

selected inventory, devices and equipment and consisting of: 

1. A complete set of equipment for immediate and quick removal of dangerous contaminants; 

containers with sorbents, containers for the transport of radiation substances, containers with sand 

for the collection of oil, fuel, chemical additives; 

2. Complete set of instruments and laboratory equipment: - gas, dust and noise analyzers, 

electromagnetic radiation and radiation meters, integrated into an automated information collection 

and analysis system (ACEM) for ongoing monitoring of the state of degraded environmental 

elements - extent pollution of atmospheric air, waters of reservoirs, soil and groundwater, levels of 

noise impact, electromagnetic and radiation radiation, nature and levels of damage to vegetation and 

fauna. 

The structure of these kits by their composition and quantity depends on the volume of possible 

release of hazardous substances, construction conditions, the nature of its distribution into 

technological zones and the accepted composition of contractors - the number of simultaneously 

working units of workers. 

B. Functional structure of environmental monitoring regulates the interaction of the information 

and control system with the sensor system and the object of construction (Fig. 2)  
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The object of construction
with the sensor system

Information management
system

Display of sensor data

n
1

2

3

...

 

DB

Def

KV

 

 
Fig. 2. Interaction of the information-control system with the sensor system and the object of 

construction: 1, 2, 3,…, n – sensors 
The timely receipt of information about the state of the environment is ensured by the functioning of 

an automated environmental monitoring system (ASEM), as an information and control system within 

the hardware and software system in the form of a computer system of the required performance and a 

system of connected sensors, fixing the magnitude of the controlled parameters (Fig. 2 ): 1) degree of air 

pollution (gas and dust analyzers); 2) the degree of pollution of the waters of reservoirs, soil and 

groundwater (analyzers of water, soil, sediments); 3) noise exposure levels (noise analyzers); 4) levels 

of electromagnetic and radiation radiation (meters of electromagnetic radiation and radiation). 

To automate the processes of gathering current information and its statistical processing, a developed 

application subroutine implemented in MS Excel, PPMDovkilliaOsypovaAnastasia (see Fig. 3) is used. 

 
Fig. 3. Graphical shell of PPDovkilliaOsypovaAnastasia subroutine - statistical estimation of 

environmental parameter 

An example of the statistical processing of current information on the maximum daily sound pressure 

levels measured directly at a construction site is shown in Fig. 4. 
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Fig. 4. Dynamics of sound pressure (P, dB) at the construction site (noise 

source) 

 

 

 

 

 

 

 

 

 

 
 

 
The аnalysis shows that on 21 and 27 and 28 December this year, sound pressures exceeded the 

maximum permissible for residential development (up to 70 dB). 

Operational localization of the negative impact is carried out by performing additional revitalization work 

and measures, including the use of an existing set of equipment for immediate and rapid removal of 

dangerous contaminants. 

Additional revitalization works and measures, in the form of managerial influence (CV, see Fig. 2), are 

formed by ODA on the basis of: 

- information received on the current state of the environment, the presence and levels of exceedances of 

MPC by environment (air, water, soil, etc.) and by the levels of negative impacts (noise, light, etc.); 

- volumes of revitalization works and measures actually completed in the preparatory period; 

- Databases (DBs) about typical OTP-complexes [14] and data on earlier performed revitalization 

measures at other objects of the construction organization. 

For example, an analysis of the dynamics of sound pressures at a construction site (see Figure 4) and the 

sources of their origin (be it the work of hand-held perforators) need to equip jobs with sound-absorbing 

screens. 

The structure and quantitative composition of the sensor system and their location on a particular 

construction takes into account: 

1) there are negative emissions and impacts generated during the execution of the processes of selective-

extreme structure; 

2) physical and geographical location, microclimatic, geological and hydrological characteristics of the 

construction site; are determined according to the relevant sections of the EIA developed within the work 

project; 

3) urban planning features: the type of anthropogenic landscape that is being transformed (quiet or noisy 

street, park area, etc.); 

4) proximity to nature, residential and industrial areas, architectural and historical monuments and more. 

An example of the location of the environmental monitoring system is shown in Fig. 5, and their 

recommended typical structure - in Table. 1. 

The location of the sensors takes into account the wind direction (sensor # 2 - Walcom HT-9600 air dust 

analyzer) and the available natural terrain - sensor No. 6, which controls surface and groundwater located in 

the monitoring well at the foot of the slope, and the sound level meter TM 103 .  

Conclusion  
Established and developed organizational and functional structures are applied bases of organization of 

ecological monitoring of construction aimed at eliminating the causes of negative impact of construction 

production processes on the environment.  
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Table 1 

Typical structure of sensors-devices is recommended of environmental safety 

Appliance name and scope Notes 

1. Gas analyzer testo 535,  

industrial gas analyzer testo 350  

Price*: 267,60 - 10 278,55 USD. 

Control of air pollution by the exhaust gases  

 
1. Walcom HT-9600 dust dust analyzer 

Price *: 208,04 USD 

Assessment of air quality by determining the reducing microdispersed dust 

particles and inhalation dust particles in the air, as well as for measuring 

temperature and relative humidity  

1. Sound recorder with PC connection Tenmars TM-103 

Price *: 7000,00 UAH 

Control of noise pollution in the general frequency range 30 ... 130 dB 

 
1. EZODO EM-191 industrial frequency magnetic field intensity analyzer 

Price *: 2230.00 UAH 

Measurement of magnetic induction in the low frequency range (EMF) from 

30 to 300 Hz. 
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1. MKS-05 "TERRA" dosimeter radiometer 

Price *: 7896,00 UAH 

Dosimetric and radiometric monitoring at the construction site 

 
1. TSS PORTABLE analyzer 

Price *: 7530,00 UAH 

Surface water, soil and groundwater monitoring in ditches, vegetation and 

sediment analysis 

 

* - the price is given at the beginning of April 2019 

    (the total cost of a set of devices - 36,2… 37,0 thousand UAH) 
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Sua damaTbunebeli penoplastis energoefeqturi sarTulSua 

gadaxurvebiTa da Tboizolirebuli blokebiT asagebi 

SenobebisaTvis karkasis konstruqciebis variantuli 

gaangariSeba da maTi teqnikur-ekonomikuri analizi 

 

r. sixaruliZe 
(saqarTvelos teqnikuri universiteti, m. kostavas 77, 0160, Tbilisi, 

saqarTvelo) 
reziume. statiaSi saqpatentis mier Cems saxelze gacemuli patentebiT 
`armaturis karkasi Tboizolirebuli gadaxurvis filisa“ [1] da 
`sixaruliZis kedeli“ [2] daproeqtebulia Tanabargabarituli ori 
kaprkasuli tipis SvidsarTuliani monoliTuri rkinabetonis Senoba, meore 
Senobis gadaxurvebi tradiciuli rkinabetonisa, xolo kedlebi wida 
betonis. patentiT dacul konstruqciebSi Sida fenad gamoyenebulia 
penoplasti. orive karkasis kompiuteruli gaangariSebis safuZvelze 
dadgenilia Cemi konstruqciebis gamoyenebiT rogorc betonsa da 
armaturaze  moTxovnilebis, aseve Senobis amoyvanaze RirebulebiTi 
maCveneblebis Semcireba, aseve Sua penoplastis feniani sarTulSua 
gadaxurvebisa da sakedle blokebis Termuli winaRoba levan samxaraulis 
saxelobis sasamarTlo eqspertizis daskvnis safuZvelze R=3,2m/vat, rac 
uaxlovdeba fineTis, daniis, didi britaneTisa da germaniis normatiul 
maCveneblebs da TanxvedraSia evrogaerTianebis samSeneblo kodeqsebis 
moTxovnebTan [3].  
sakvanZo sityvebi: energoefeqturi mSenebloba, rkinabetoni, samfeniani 
gadaxurvis fila, orfeniani Tboizolirebuli bloki, Tbodaculoba, 
TbowinaRoba, quCidan xmaurSeuRwevadoba, variantuli gaangariSeba, 
kompiuteruli kompleqsi, ZiriTadi samSeneblo masalebis ekonomia, 
mSeneblobis ekonomikuri efeqturoba. 
 

1.ESesavali 

ganaTlebiT arqiteqtori gaxlavarT. 1984 wlidan vmuSaobdi saproeqto da 
samSeneblo organizaciebSi. ukve 20 welia vxelmZRvanelob samSeneblo firmas 
Sps „sixaruliZis fila“. saqarTvelos inteleqtualuri sakiTxebis erovnuli 
centrs „saqpatenti“ Cems saxelze 2014-2020 wlebSi gacemuli aqvs xuTi patenti: 

1. asawyob-monoliTuri gadaxurva – GEU 2014 1838 Y; 

2. armaturis karkasi Tbosaizolacio gadaxurva  – GEU 2019 2016 Y 

3. sixaruliZis kedeli – miRebulia dadebiTi gadawyvetileba, №14993/2 
06.02.2019 weli  

4. glinulis saRuni mowyobiloba – miRebulia dadebiTi gadawyvetileba 

GEU 2019 2023 Y 05.11.2019 weli 

5. mowyobiloba orfeniani blokis dasamzadeblad – miRebulia dadebiTi 
gadawyvetileba, №15097/2 30.05.2019 weli 

aRniSnuli patentebidan pirveli sami rkinabetonis samSeneblo 
konstruqciaa, romelSic Sua fenad gamoiyeneba penoplasti, rac aumjobesebs 
SenobebSi siTbos SenarCunebisa da bgeradaculobis pirobebs gare klimaturi 
da xmaurisagan gamowveuli zemoqmedebisagan. 

meoTxe da mexuTe gamogoneba, „glinulis saRuni mowyobiloba“ da 
„mowyobiloba orfeniani blokis dasamzadeblad“, gadaxurvis samfeniani 
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filebisa da kedlis orfeniani blokebis industriuli meTodebiT damzadebas 
iTvaliswinebs. mSeneblobaSi maTi gamoyenebiT nakeTobebis damzadebaze 
izogeba dro, mcirdeba SromiTi danaxarjebi, mcirdeba ZiriTadi masalebis 
betonisa da armaturis xarji. aseve eqspluataciis pirobebSi SenobebSi 
umjobesdeba energomowyobilobebidan gamomuSavebuli siTbos an gagrilebis 
temperaturuli SenarCunebis balansi, xolo bgeradaculobiT iqmneba 
cxovrebisa da muSaobis myudro garemo.  

aRniSnulidan metad aqtualuri gaxda mosaxleobis mzardi moTxovnilebebis 
dakmayofilebis saWiroebiT komfortze binebis Tanamedrove teqnikuri, 
teqnologiuri da sayofacxovrebo  saSualebebis mowyobilobebiT aRWurvis 
saWiroebiTa da sxvadasxva teqnikuri siaxleebis gaTvaliswinebiTac. 

gacemul sapatento dokumentebTan TandarTul ganmartebebSi, agreTve Cems 
konstruqciul gadawyvetebSi siaxleebTan erTad ganxilulia ucxoeli 
mkvlevarebis analogiur naSromebTan SedarebiT gansxvavebulobaca da 
originalobac. 

mSeneblobaSi energoefeqturi samfena sarTulSua gadaxurvebis filebisa da 
orfena Tboizolirebuli blokebis gamoyenebiT konstruqciul siaxleebTan 
erTad dadgenilia ZiriTad samSeneblo masalebze betonsa da armaturaze 
moTxovnilebis Semcireba, rac Seamcirebs mSeneblobis TviTRirebulebas. 

aseve energoefeqturi samfenovani sarTulSua gadaxurvis filebiT 
gadaxurvebisa da orfena sakedle blokebiT kedlebis mowyobis SemTxvevaSi 
Senobebis eqspluataciaSi miRebisTanave SenarCunebuli iqneba binebidan siTbos 
gadinebisa da garedan binebSi xmauris SeuRwevadobis normatiuli 
maCveneblebi. Tu orfena Tboizolirebul sakedle blokebs binebs Soris 
kedlebis wyobaSic gamoviyenebT, maSin samezoblo urTierTobaSic uxmauro 
garemo SenarCundeba. aRniSnuli exeba investorsac. msoflios mowinave 
qveynebSi binis Semsyidvelebs eZlevaT sagarantio vadebi, romelTa 
safuZvelzec mSeneblobis dasrulebisa da Senobis eqspluataciaSi miRebis 
Semdegac investori valdebulia Tavisi xarjebiT gamoasworos gamovlenili 
xarvezebi. 

energoefeqtur sarTulSua gadaxurvis filebisa da energoefeqturi sakedle 
blokebis mSeneblobaSi gamoyenebiT srulad kmayofildeba evrokavSiris 
qveynebSi momqmedi samSeneblo kodeqsebiT dadgenili moTxovnebi 
energodamzogvelobaze, garemomcveli bunebis ekologiur da usafrTxoebaze. 

 

2. ZiriTadi nawili 

 

Cems mier damuSavebuli penoplastis Suafeniani gadaxurvis konstruqciebis 
gamoyeneba mSeneblobaSi daiwyo aTiode wlis win, xolo Tboizolirebuli 
blokebisa [3], mogvianebiT. danergvas win uZRoda maTi konstruqciuli da 
ekonomikuri dasabuTebis, saqpatentisa da levan samxaraulis sasamarTlo 
eqspertizis da sxvaTa saeqsperto  daskvnebi da investorebis darwmuneba maT 
upiratesobaSi gamovleniT tradiciul konstruqciul gadawyvetilebTan 
SedarebiT. gaangariSebebSi gamoiyeneboda im wlebisaTvis miRebuli 
kompiuteruli kompleqsebi. wlebTan erTad maTi teqnikuri SesaZleblobebi 
sul ufro da ufro ixveweboda. amitomac sadisertacio naSromSi ganvixilav 
axal magaliTebs Tanabari parametrebis mqone Senobebis monoliTuri 
rkinabetonis karkasebis mowyobaze ori variantis mixedviT: 

1.  srul monoliTur tradiciul karkass, Sedgenils rkinabetonis 
konstruqciebisagan, dafuZnebuls saZirkvlis filaze, amoyvanils svetebze 
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ganivi da grZivi rigelebiT. sarTulSua filebi rkinabetonisaa, sisqiT 18 sm. 
Senobis konturze 39 sm sisqis kedlebis amoyvana gaTvaliswinebulia betonis 
blokebiT zomiT 19X19X39 sm maTi moculobiTi masa miRebulia  1200 kg/m3; 

2. srul monoliTur energoefeqtur karkass, Sedgenils rkinabetonis 
konstruqciebisagan, dafuZnebuls saZirkvlis filaze, amoyvanils svetebze 
ganivi da grZivi rigelebiT, sarTulSua energoefeqturi samfenovani 
gadaxurvis filebiT Sua penoplastis feniT. kedlebis amoyvana 
gaTvaliswinebulia 17 sm rkinabetonis filiT sisqiT 4 sm, Semdeg masze 
dakruli 13 sm sisqis penioplasia, kedlebis amoyvanis Semdeg wyobas kedlis 
Sida mxareze magrdeba mavTulisagan moqsovili rombisebri badeebi da ileseba 
cement-qviSovani xsnariT. mTliani sisqe gamodis 19 sm. 

 
 
 
 

naxazi 1. SenobaSi gamoyenebuli armaturis karkasi Tboizolirebuli 

gadaxurvis filisaTvis, GEU 2019 2016 Y [1] 
 
gadaxurvis filis konstruqciuli aRnagoba patentis GEU 2019 Y 

`armaturis karkasi Tboizolirebuli filisaTvis” modelidanaa miRebuli (nax. 
1), xolo sakedle orfena blokebisa patentidan `sixaruliZis kedeli” (nax 2). 
saqpatentis mier miRebulia dadebiTi gadawyvetileba. saqpatentSi gaxsnilia 
saqme #15087/2, 30.05.2019w. sapatento saZiebo gamokvlevebic ukve dasrulebulia.  
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naxazi 2. ,,sixaruliZis kedelSi’’ orfenovani blokebiT  kedlis mowyobis 
fragmenti 1. iatakis fila; 2. sveti; 3. rigeli an Weri;   4. 6 mm diametris 

glinulisagan damzadebuli brtyeli karkasebi, magrdebian iataksa da rigelSi an 
WerSi mowyobil 2-2 xvrelSi; 5. orfeniani asawyobi blokebi – rkinabetonis fila 

sisqiT 4 sm da penoplasti sisqiT 13 sm; 6. Sida mxridan akruli rombisebri 
formis mavTulovani badeebi diametriT 1 mm; 7. cement-qviSovani xsnariT nalesi 

fena. 
 

sadisertacio naSromisaTvis daproeqtebul orive variantSi Senobebi 
sworkuTxa moxazulobisaa zomebiT gegmaSi 21X34,5 m, ganivi mimarTulebiT 3 mala 
3X7=21 m, grZivi mimarTulebiT xuTi mali 5X6,9=34,5 m (naxazi 3). 
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nax. 2 variantul gaangariSebaSi gamoyenebuli Senobis gegma da grZivi 
Wrili 

 
konstruqciuli TvalsazrisiT Senoba gadawyvetilia rogorc CarCosebr-

kavSirebiani karkasul-monoliTuri rkinabetonis sistema Svidi sarTuliT, maT 
Soris erTi sarTuli miwaSia CaRrmavebuli. misi simaRle 3 m, I sarTulisa 4 m, 
zeda xuTisa 3,3-3,3 m. mTliani konstruqciuli simaRle 23,5 m, miwiszeda 
nawilisa 20,5 m (naxazi 3).  

momqmedi samSeneblo normebiT [4] seismomedegobaze miwiszeda 6 sarTulamde 
karkasuli Senobebis SemTxvevaSi 8 baliani seismuri medegobis mqone SenobebSi 
diafragmuli kedlebis gaTvaliswineba aucilebeli ar aris. aseve variantuli 
Sedarebisas ar aris aucilebeli kibis ujredSi Semaval kibis marSebsa da 
baqnebze (isini, cxadia, analogiurebi iqnebian) danaxarjebis dazustebac. 

kompiuterul-konstruqciuli gaangariSebisas damatebiT Semdegi monacemebia 
gaTvaliswinebuli: seismuroba 8 bali, saSiSroebis zona M5K64 skalis 
mixedviT A=0,17 [4]; qaris normatiuli zemoqmedeba 15 wliani ganmeorebadobis 
periodiT 60 kgZ/m2, Tovlis safaris normatiuli datvirTva 50 kgZ/m2 [5,6], 
gruntis kategoria seismuri Tvisebebis mixedviT II. Senobis fuZed miRebulia 
Tixnari grunti pirobiT saangariSo winaRobiT R0=2 kgZ/sm

2, Senobis qveS fuZed  
orive variantisaTvis ewyoba rkinabetonis monoliTuri fila sisqiT 60 sm. 

orive variantSi Senobebisa da maTi mzidi konstruqciuli elementebis, 
rogorc erTiani sivrciTi sistemis gaangariSeba Catarda mudmiv (sakuTari 
wonebi), droebiT, xangrZlivad xanmokle, Tovlis da horizontaluri 0,17 g 
aCqarebis (1,67 m/wm2) Sesabamis seismur zemoqmedebebze sertificirebul da 
licenzirebul kompiuterul kompleqsze LIRA-SAPR-R3-is gamoyenebiT (ixileT 
naxazi 4). 
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naxazi 4 kompiuteruli gaangariSebis modeli 
saangariSo sqemaSi gaTvaliswinebulia mudmivi da droebiTi moqmedebis 

datvirTvebi, aseve, seismur zemoqmedebebze 8 balian seismur Senobis sakuTari 
rxevis aTi formiT rogorc X aseve Y RerZebis mimarTulebiT. amis mixedviT 
SeirCa Senobis karkasis mzidi konstruqciuli elementebis kveTebi, B25 klasis 
betonis A240C da  A500C armatura. 

konstruqciuli naxazebis Sedgenisas orive variantSi miznad davisaxe svetebis, 
grZivi da ganivi rigelebis kveTebis SenarCuneba, raTa gadaxurvis filebis 
konstruqciuli gansxvavebulobis gamo gamokveTiliyo mxolod armaturaze 
moTxovnilebaSi miRweuli ekonomia. cxadia SemomzRudavi kedlebis 
gansxvavebulobamac ganapiroba armaturis xarjis Semcireba. 

orive variantisaTvis saZirkvlis filis sisqe 60 sm-ia [18], svetebis kveTi 40X80 
sm, rigelebisa 40X60 sm. pirvel variantSi tradiciuli sruli monoliTuri kveTis 
mqone konstruqciul elementebSi gadaxurvis filebis sisqe 18 sm-ia, xolo meore 
da mesame variantebis gadaxurvebSi gamoyenebuli monoliTuri rkinabetonis 
filebi samfenovania, Ziri rkinabetonisaa sisqiT 5 sm, Sua fena warmoadgens 
penoplasts sisqiT 10 sm da siganiT 20 sm, zeda fena kvlav rkinabetonisaa sisqiT 
5 sm. filebSi konstruqciuli simtkice miiRweva penoplastebs Soris 20-20 sm 
SuaSi 10 sm siganis da 20 sm simaRlis rkinabetonis zolebiT Sevsebuli da maTSi 

3X7=21m 
5X6,9=34,5m 
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Cadebuli armaturis karkasi (naxazi 1) samfenovani gadaxurvebis konstruqciulad 
erTian tanad gamaerTianebebli CanarTebiT, kveTiT 10X20 sm, rogorc es asawyob 
rkinabetonis Rrutanian filebSia. aseTi rkinabetonis CanarTebi   Senobis karkass 
sivrciT sixistesTan erTad aniWebs simtkices da zedis Runvaze, mdgradobas da 
amtanunarianobasac. 

samfenovani gadaxurvis filis sakuTari wona Senobis 1 m2-ze iqneba 0,14X2,5=0,35 

t/m2, xolo srul taniani/gadaxurvis filisa _ 0,18X2,5=0,45 t/m2, gansxvaveba TiTqos 
mcirea, magram kompiuteruli gaangariSebisaTvis Sekrebilma statikurma 
datvirTvebma saZirkvlis filaze TvalsaCino Sedegebamde migviyvana, (ixileT nax. 5 
da 6).  

asawyobi rkinabetonis Rrutaniani filebis analogiurad samfenovani 
gadaxurvebSic sakuTari mudmivi simZimis Zalis datvirTvebi angariSdeba 
dayvanili sisqis mixedviT, romelic Seadgens 14 sm. 1 m2 farTobze misi sakuTari 
wona iqneba 0,14X2,5=0,35 t/m2. 

tradiciul variantSi konturuli kedlebis gaswvriv kedlebis amoyvana 
gaTvaliswinebulia betonis mcire blokebiT 19X19X39 sm. maTi moculobiTi wona 
miRebulia 1,2 t/m3-ze. am pirobiT rigelis erT metr sigrZeze kedlisagan woniTi 
datvirTva miRebulia 1X0,4X1,2=0,48 t/m2. 

meore variantSi energoefeqtur orfenovan kedlis blokSi rkinabetonis gare 
nawilis sisqe 4 sm-ia, penoplasti _ 13 sm, xolo sabaTqaSo fena _ 2 sm (nax. 2). 
sabaTqaSos gaTvaliswineba aucilebeli ar aris, vinaidan blokebiT Sevsebuli 
kedlebic baTqaSdeba, rogorc gare, aseve Sida mxridanac. aRniSnulidan 
gamomdinare sakedle blokebis datvirTva rigelebis zedapiris erT metr siganeze 
Seadgens 1X0,045X1X2,2=0,099 t/m, rac xuTjer naklebia betonis blokebiT amoyvanil 
kedlebze. 

 

nax. 5 tradiciuli karkasi: grZivi Zalebi (N, t) saZirkvlis filis 
zedapiris niSnulze minus 3 metri, statikuri datvirTvebisagan 

(mudmivi+droebiTi)

 
nax. 6 sixaruliZis energoefeqturi karkasi: grZivi Zalebi (N, t) 

saZirkvlis filis zedapiris niSnulze minus 3 metri, statikuri 
datvirTvebisagan (mudmivi+droebiTi) 
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kompiuteruli gaTvlebis SesabamisobiT Sedgenili konstruqciuli 
naxazebis specifikaciebidan I da II variantebisaTvis amokrebilia 
moTxovnebi betonze da armaturaze. jamuri sidideebi Setanilia cxrilSi 
1. 

masalebze – betonze da armaturaze moTxovnebis uwyisi variantebis 
mixedviT 

   cxrili 1 
№ 

კონსტუქციული 

ელემენეტი 

ვა
რ

ი
ან

ტ

ებ
ი

 ბეტონი 

კლასი B25 

მ3 

არმატურა კგ 

ვა
რ

ი
ან

ტ

ებ
ს 

შო
რ

ი
ს 

ბ
ეტ

ო
ნი

 

მ3 

არ
მა

ტ
უ

რ
ი

აზ
ე 

კგ
 

კლასი 

A240 

კლასი 

A500c 

ჯამი 

1 2 3 4 5 6 7 8 9 10 

1 B10 კლასის ბეტონით 

მომსწორებელი ფენის 

მოწყობა სისქით 10 სმ 

I,II,III 
B10 კლასი 

85 მ2 
- - - - - - 

2 მონოლითური 

რკინაბეტონის 

საძირკვლის ფილა 

არმატურის ნაშვერებით 

სვეტებისა და მიწაში 

ჩაღრმავებული 

კედლებისათვის 

I 504 192 9246.0 92652 - - - 

II 504 192 72265 72457 II- I 0 20195 

3 მონოლითური 

რკინაბეტონის სვეტები 
I 183 4979 22525 27504 - - 

- 

 

II 183 4979 20945 25924 II- I 0 
1580 

 

4 განივ მალებიან 37=21 

მე და  გრძივ მალებიან 

56,9=34,5 მ განივი და 

გრძივი რიგელები კიბის 

უჯრედის და ლიფტის 

შემომზღუდავ  

კოჭებთან ერთად  

I 446 13379 60738 74117 - - 

- 

 

 

II 446 13379 52265 65644 II- I 0 
8474 

 

1 2 3 4 5 6 7 8 9 10 

5 მონოლითური 

რკინაბეტონის ფილები 

სისქით 18 სმ 

I 776,4 1329 10883 110212 - - - 

მონოლითური 

რკინაბეტონის ფილები 

შუაში პენოპლასტის 

ფენით სისქით 10სმ 

II 571,7 26857 64092 90949 II- I 204,7 19263 

6 მიწაში ჩაღმავებული 

რკინაბეტონის კედლები 

სამივე ვარიანტში 

ერთნაირია ეწყობა 

სარდაფის სვეტებთან 

ერთად  

I,II, 55 68 5082 5150 - - - 

7 მთლიანი ხარჯი 

კარკასის მოწყობაზე 2-7 

პოზიციების მიხედვით 

ორივე ვარიანტში 

ბეტონის მომწორებელი 

ფენა   B10 კლასის 

ბეტონით 85მ3 

I 1964,4 19947 289687 309635 - - - 

II 1759,7 45475 214649 260124 II- I 204,7 49915 
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miTiTeba: grZiv da ganiv rigelebSi betonis moculoba gaangariSebulia misi 
sruli kveTiT 40X60sm,  Saxtis SemomzRudav koWebSi kveTebiT 40X50 da 20X50sm. 
Cveni variantuli SedarebiT ZiriTadi gansxvavebuloba gadaxurvis filebSia. 
aRniSnulis gamo maTTvis betonis moculobebi rigelebSi da koWebSi Semaval 
sidideebi ar meordeba. gadaxurvebSi patentis [2] mixedviT „armaturis karkasis 
Tboizolirebuli gadaxurvis filebisaTvis“ mTliani sisqiT 20 sm, maT Soris 5-5 
sm misi qveda da zeda rkinabetonis filebis nawilebia, penoplastis fenaa, sisqiT 
10 sm da sigane 20-20 sm. maT Soris qveda da zeda rkinabetonis konstruqciulad 
simaRleSi gamaerTianebeli koWebia siganiT 10-10 sm da simaRliT 20-20 sm, 
analogiurad Rrutaniani filebisa.  aRniSnulis gamo rkinabetonis gadaxurvis 
moculobebSi betonis wili sisqeSi 14 sm–ia, xolo penoplastisa 6sm, rac 
dasturdeba patentis 2 gamoyenebis SemTxvevaSi ariTmetikuli gaangariSebiTac. 

didi ekonomia datvirTvebis Semcirebisgan aRiniSneba saZirkvlis filaSi 
odenobiT 92651,1-72256,6=20194,5 kg, rac 21,8 procentiani ekonomiaa. 

kompiuteruli gaangariSebebidan warmodgenili ori grafikuli amonabeWdiT 
saZirkvlis filis zedapirze Sekrebili mudmivi da droebiTi datvirTvebiT 
tradiciuli karkasisa da sixaruliZis energoefeqturi filebiT Senobis 
agebis SemTxvevaSi, (ixileT nax. 5 da 6) dasturdeba Cveni mosazrebebis 
WeSmariteba. 

pirveli cxrilidan amokrebili monacemebis mixedviT Sedgenilia lokalur-
resursuli xarjTaRicxvebi dayvanili xarjebis mixedviT (saZirkvlis  fila, 
miwaSi CaRrmavebuli kedlebi,  svetebi, rigelebi da gadaxurvis filebi) da 
maTi SedarebiTi analizis safuZvelze SemoTavazebulia rekomendaciebi maTi 
gamoyenebis upiratesobaze evrogaerTianebis moTxovnebis realizaciis 
mimarTulebiT [3]. 

 
lokalur-resursuli xarjTaRricxvebiT dadgenili RirebulebebiTi 

maCveneblebi dayvanili xarjebis mixedviT Senobebis samSeneblo              
                      farTobia 5975 m2                        cxrili 2 

ვა
რ

ი
ან

ტ
ი

 

ვარიანტების დასახელება 

სამშენებლო 

სამუშაოთა 

ღირებულებ

ა ათასი 

ლარი 

კარკასის 

ფართობის 

1 მ2 

ღირებულე

ბა ლარი/მ2 

ეკონომია 

ვა
რ

ი
ან

ტ

ებ
ი

სა
 

თ
ან

ხ
ა 

ათ
ას

ი
 

ლ
არ

ი
 

%
 

I შვიდსართულიანი შენობის 

მონოლითური კარკასის 

კონსტრუქციების მოწყობაზე 
1185,73 198,84 _ _ 

_ 

II შვიდსართულიანი შენობის 

მონოლითური რკინაბეტონის 

კარკასის კონსტრუქციოების 

მოწყობაზე სართულშუა 

გადახურვებში სიხარულიძის  

ენერგოეფექტური სამფენოვანი 

გადახურვის ფილების 

გამოყენებით 

1082,57 181,18 II-I 103,16 8,7 

saproeqto gadawvetebis variantebis Sedareba teqnikurTan ekonomikuri 
RirebulebiTi komponentis upiratesobebis gansazRvriT warmoebs dayvanili 
xarjebis meTodiT, romelic gulisxmobs saproeqto dokumentaciidan 
Sesadarebeli konstruqciuli elemenetebisaTvis cal-cakle maCveneblebis 
dadgenas da maTze msjelobas. 
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Cvens magaliTSi I varianti srulmonoliTuri rkinabetonis 
konstruqciebisagan Sedgenil karkasze dadgenili moTxovnebis analiziT 
betonze da armaturaze  da meore variantis mixedviT (ixileT cxrili 1) 
Sedgenili lokalur-resusruli xarjTaRricxvebis mixedviT SeiZleba 
davaskvnaT, rom sarTulSua gadaxurvebSi energoefeqturi „sixaruliZis 
filis“ gamoyeneba iZleva ekonomias mSeneblobis RirebulebiT maCveneblebSi. 
meore variantis SemTxvevaSi, roca srul monoliTuri rkinabetonis 
gadaxurvebis Canacvleba sixaruliZis Sua penoplastis feniani monoliTuri 
rkinabetoniT sarTulSua karkasis amoyvanis Rirebuleba mcirdeba 8,7%-iT. 

energoefeqturi filebis gamoyeneba amcirebs Senobis konstruqciul 
elementebze sakuTar wonebsac, rac aisaxeba kidevac betonis moculobasa da 
armaturis moTxovnaze masalebis ekonomiiT, ixileT cxrili 1, magram Sua 

fenad emateba penoplasti farTobiT 4914 m2 anu 294 m3, romlis Sesasyidi 
Rirebulebac 294X75=22050 laria, rac uaryofiTad ar zemoqmedebs 
RirebulebiT maCveneblebze. erTobliobaSi viRebT iataksa da Wers, romelTac 
damatebiT bgeragaumtarobisa da xmaurisagan daculobis maRali maCveneblebi 
gaaCniaT. 

aRniSnuli dasturdeba levan samxaraulis saxelobis sasamarTlo 
eqspertizis erovnuli biuros saeqsperto daskvniTac. samxarulis samfenovani 
filisaTvis gamokvlevis SedegebiT Termulma winaRobam Seadgina R=3,2 m2k/vati, 
rac uaxlovdeba fineTis, daniis, didi britaneTisa da germaniis normatiul 
monacemebs da Tbilservisisatvis (sakmarisia R=2,6 m2k/vati) evrogaerTianebis 
samSeneblo kodeqtebis moTxovnebs [3]. 

„sixaruliZis sakedle orfena blokebis“ gamoyeneba rekomendebulia 
karkasuli tipis SenobebSi TviTmzidi kedlebis daniSnulebiT. misi zomebia 
51X51 sm, Sedgeba gare armirebuli blokis sisqis fila 4 sm da masze mikruli 
penoplastis fenisagan sisqiT 13 sm. mzaddeba sawarmo pirobebSic da uSualod 
samSeneblo moedanzec. erTi blokis Rirebuleba 5 laria dRg-s gareSe. 
dadgenilia misi Termuli winaRobac R=3,2 m2k/vati. cvlis 40 sm sisqis betonis 
mcire blokebiT (zomiT 19X19X39 sm) amoyvanil kedlebs, romlebic 
normativebiT damzadebuli unda iyos msubuqi inertuli masalebisagan 
moculobiTi masiT araumetes 800 kg/m3. garda msubuqi perlitisa, saqarTvelos 
sxva bunebrivi sabadoebi ar gaaCnia, ris gamoc saqarTveloSi damzadebul 
betonis blokebSi inertul masalebad ZiriTadad gamoiyeneben xreSsa da 
vulkanur widas, romelTa moculobiTi wonebic xSirad aRemateba 1500kg/m3, 
mZimea da arc akmayofilebs Termuli winaRobis normatiul maCveneblebs. 

Cvens magaliTSi SvidsarTuliani Senoba gegmaSi sworkuTxa formisaa 
zomebiT gegmaSi 21,4X34,9 m. miwiszeda 6 sarTulis simaRlea 20,5 m. perimetri 
Seadgens (21,4+34,9)X2=112,6 grZiv metrs, kedlebis farTobi Senobis gare 
konturze 112,6X20,5(C)=2308,3 m2-ia.  magaliTis ganxilvis pirobebiT miviRoT 
kedlebis farTobi misi 70%-is odenobiT xolo 30% davuTmoT karebisa da 
fanjrebis Riobebs. Senobis konturze amosayvani kedlebis farTobi am 
SemTxvevaSi iqneba 2308,6X0,7=1616 m2.  

ganvixilavT kedlebis wyobis 2 variants: 

1. kedlebis mowyobisas 39 sm sisqis betonis mcire blokebiT saWiro 
gaxdeba 1616X0,4=646 m3 moculobis mqone blokebis SeZena, rac Seesabameba  

646:(0,2X0,2X0,4)=40375 cal mcire bloks. blokis zoma 19X19X39sm-ia, magram 
gaangariSebaSi miiReba 20X20X40sm, vinaidan raodenobis dadgenaSi igulisxmeba 
maT wyobaSi xsnariT Sevsebac. 
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2.kedlebis wyobaSi orfenovani rkinabetonis blokebis gamoyenebisas 
sisqiT 4 sm, zomiT 51X51 sm masze dakruli 13 sm sisqis penoplastis feniT 
SesaZeni iqneba 1616:(0,51X0,51)=6213 cali fila – bloki, rac 6,5-jer naklebia 
betonis mcire blokebis raodenobaze. kedlebis amoyvanis Semdeg sarTul-
sarTul  Sida mxridan kedelze unda aikras rombiseburi bade da Seilesos 
cement-qviSovani xsnariT 20 mm sisqeze. Sida mxridan svetebs Soris. gare 
mxridanac saproeqto gadawyvetilebebis SesabamisobiT fasadebi SiZleba 
Seilesos an mopirkeTdes (naxazi 2). 

orive variantis mixedviT Sedgenilia warmodgenil cxrilSi №2  
ganalizebuli miRebuli Sedegebi. 

 
lokalur-resursuli xarjTaRricxvebis mixedviT betonis mcire 

blokebiTa da energoefeqturi sixaruliZis orfenovani blokebiT amoyvanili 
karkasis SemomzRudavi kedlebis teqnikur-ekonomikuri maCveneblebi 

cxrili 2 

№
 

მაჩვენებლის დასახელება 
საბაზრო 

ერთეული 

ბეტონის 

მცირე 

ბლოკებით 

ენერგოეფექტუ

რი 

სიხარულიძის 

ბლოკებით 

ეკონომია 

%–ში 

1 მიწიზედა სართულების 

რაოდენობა 
სართ 6 6 

6 

2 შენობის გარე კონტურზე 

ამოსაყვანი კედლების ფართობი 
მ2 1616 1616 1616 

3 კედლების ამოყვანაზე 

სამშენებლო სამუშაოთა 

ღირებულება 

ათასი  

ლარი 
154,46 95,58 – 

4 ეკონომიკური ღირებულებითი 

ეფექტი 

ათასი 

ლარი 
– 58,88 38,11 

8 დატვირთვები რიგელების  

გრძივად რიგელზებზე ერთ 

მეტრ სიგრძეზე 

 0,42,7(h)1,2=1,3ტ/მ 

0,0452,7(h)2,2=0,27ტ/მ 

ტ 1,3 0,27 1,03 

 
sadac 4 sm energoefeqturi „sixaruliZis blokis“  armirebuli blokis 

filis sisqea, 2,7 m rigelebs Soris kedlis simaRle, penoplastis wona 
mxedvelobaSi ar aris miRebuli. 

cxrilSi Seyvanili maCveneblebis yvela punqtiT vrwmundebiT 
energoefeqturi sixaruliZis blokebiT amoyvanili kedlebis upiratesobaSi.  
betonis blokebTan,  amitomac orfeniani sakedle blokebi saxelwodebiT 
energoefeqturi „sixaruliZis kedeli“ saqpatentis mier saavtoro uflebiTaa 
daculi. amave dros maTgan amoyvanili kedlebi Senobis konstruqciulad 
aramzid, magram saimedo nawilad gvevlineba rogorc mdgradobisa da 
seismomedegobis, aseve bgeragaumtarobis, quCidan xmauris SeuRwevadobisa da 
binebSi SigTavsis Tbodaculobis maCveneblebiTac. 

 

3. daskvnebi 

ganxiluli sakiTxebi TanxvedraSia saqarTvelos samSeneblo sferoSi 2030 
wlamde sacxovrebel da sazogadoebriv SenobebSi energodamzogvelobis 
saWiroebiT evrogaerTianebis moTxovnaTa Sesasruleblad [3]. 
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aseve sainJinro-konstruqciuli gaangariSebebiTa da asagebi obieqtebis 
konstruqciuli dokumentebiT variantuli Sedarebis safuZvelze dgindeba 
ZiriTadi samSeneblo masalebis betonisa da armaturis ekonomia, aseve 
samfenovani gadaxurvebiTa da orfenovani sakedle blokebiT agebuli 
Senobebis  ekonomikur RirebulebiTi efeqturobac. amave dros SenobaSi da 
calkeul binebSic mniSvnelovnad umjobesdeba bgera da Tbosaizolacio 
maCveneblebi, rac dadebiTad aisaxeba mravalsarTulian SenobebSi mosaxleobis 
samezoblo keTilganwyobaze uxmauro garemoSi cxovrebis pirobebis 
uzrunvelyofiT.  

analizis Sedegad, aseve levan samxaraulis saxelobis sasamarTlo 
eqspertizis erovnuli biuros saeqsperto daskvniTac dadasturebulia 
sarTulSua samfenovani gadaxurvebisa da orfenovani sakedle blokebis 

gamokvlevis SedegebiT miRebuli Termuli winaRoba R=3,2m2k/vati, rac 
uaxlovdeba fineTis, daniis, didi britaneTis da germaniis evrogaerTianebebis 
samSeneblo kodeqsebiT dadgenil normatiul monacemebs. es ki 
energodamzogvelobis mimarTulebiT fundamentur sakiTxad aRiqmeba [3,6].   
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samSeneblo konstruqciebis koroziamedegobis Sefaseba 

T. melqaZe 
(saqarTvelos teqnikuri universiteti, m.kostavas 77, 0175 Tbilisi 

saqarTvelo) 
reziume. naSromSi ganxilulia sagangebo situaciebis SemTxvevaSi 
samSeneblo konstruqciebis koroziamedegobis Sefasebis meTodika. 
mocemulia qimiuri xasiaTis SesaZlo avariebis Sedegad 
gamonTavisuflebuli ZlierdamJangveli saxifaTo nivTierebis gavrcelebis 
radiusis dadgenis xerxi, aseve saxifaTo nivTierebis gavrcelebis arealSi 
samSeneblo konstruqciebis koroziis siCqarisa da koroziis 
konstruqciuli elementebis ganikveTSi SeRwevis dadgenis xerxebi. 
warmodgenilia samSeneblo konstruqciebis  koroziamedegobaze 
gaangariSebisa da misi amaRlebis RonisZiebebi.  
sakvanZo sityvebi: Senoba-nagebobebis usafrTxoeba; sagangebo situaciebis 
riskis marTva; samSeneblo konstruqciebi; koroziamedegoba. 

 
1. Sesavali 

sagangebo situaciebis riskis marTva da ekonomikis obieqtebis Senoba-
nagebobaTa daproeqtebis procesSi misi Semcirebis gaTvaliswineba, sagangebo 
situaciaSi am obieqtebis stabiluri muSaobisa da mosaxleobis usafrTxoebis 
uzrunvelyofis TvalsazrisiT mniSvnelovani sakiTxia. samwuxarod, xSiria 
iseTi saxis sagangebo situaciebi, romlebic dakavSirebulia ZlierdamJangavi 
nivTierebebis garemoSi gamonTavisuflebasTan, rac Tavis mxriv samSeneblo 
konstruqciebis  korozias aCqarebs da iwvevs maTi saeqspluatacio vadebis 
Semcirebas. koroziamedegobis gansazRvris mizniT, pirvel rigSi, xdeba 
SesaZlo sagangebo situaciebis Sedegad Seqmnili qimiuri xasiaTis sagangebo 
viTarebis Sefaseba. igi gulisxmobs saxifaTo qimiuri nivTierebebis 
gavrcelebis  masStabisa da xangrZlivobis, aseve avariis Sedegad daleqili 
damJangveli saxifaTo nivTierebebisa da maTi ionebis saxeobisa da raodenobis 
gansazRvras. qimiuri sagangebo viTarebis Sefaseba xdeba prognozirebisa da 
qimiuri monitoringis monacemTa Sejerebis safuZvelze. 

obieqtze mosalodneli qmiuri sagangebo viTarebis xasiaTi damokidebulia 
ara mxolod imaze, Tu romeli saxis ZliermJangavi nivTierebebis ukontrolo 
gamoTavisuflebaa mosalodneli obieqtze, aseve imaze, Tu romeli samSeneblo 
masalebia gamoyenebuli Senoba-nagebobebaTa konstruqciebSi: - liTonis, 
rkinabetonis,  plastmasis da a.S.  

2. ZiriTadi nawili 

samSeneblo konstruqciebis korozia xdeba: qimiuri, eleqtroqimiuri da 
bioqimiuri zemoqmedebis Sedegad da igi ganpirobebulia metalis 
Termodinamikuri aramdgradobiT. atmosferuli zemoqmedebis Sedegad koroziis 
siCqare Seadgens 1,6 mm/ww. gansakuTrebiT koroziis siCqares zrdis agresiuli 
airebi da agresiuli nivTierebebis mtvris nawilakebi. 

samSeneblo konstruqciebis koroziamedegobis Sefasebisa da misi amaRlebis 
RonisZiebebis dasaxvis mizniT aucilebelia maTTvis dadgindes ekonomikurad 
gamarTlebuli optimaluri saeqspluatacio vadebi. xolo, koroziamedegobis 
amaRlebis TvalsazrisiT, saeqspluatacio vadebis gazrdis mizniT SerCeul 
unda iqnas iseTi efeqturi RonisZiebebi, romlebic ganapirobebeben moraluri 
cveTis vadebTan mimarTebiT fizikuri cveTis vadebis Semcirebas. am kuTxiT 
samSeneblo konstruqciebi iyofa Semdeg jgufebad: 
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1. konstruqciebi, romlebic muSaoben mTeli saeqspluatacio periodis 
ganmavlobaSi stabiluri datvirTvebis pirobebSi. am SemTxvevaSi, 
koroziamedegoba ganmsazRvrelia; 

2. konstruqciebi, romlebic muSaoben cvalebadi (zrdadi) datvirTvebis 
(teqnologiuri pirobebis arastabilurobis, xSiri cvalebadobis gamo) 
pirobebSi. am SemTxvevaSi, konstruqciebis saeqspluatacio vada aRemateba 
teqnologiuri mowyobilobebis saeqspluatacio vadas. koroziamedegoba 
ganmsazRvreli ar aris. 

3. konstruqciebi, romelTa gamoyeneba dakavSirebulia konkretul 
teqnologiur mowyobilobebTan, romelTa eqspluataciis vadebi Seesabamebian 
maTi erTjeradad gamoyenebis pirobebs (muSa baqnebi, stelaJebi, 
milgayvaniloba, estakadebi). am SemTxvevaSi, samSeneblo konstruqciebi 
gansakuTrebulad saWiroeben koroziisagan dacvis zomebis gatarebas. 

samSeneblo liTonis konstruqciis koroziamedegobis Sefaseba gulisxmobs: 
liTonis konstruqciis konstruqciul-geometriuli maxasiaTeblebis 
gamokvlevas; koroziamedegobis misaRebi meTodis SerCevasa da mis dasabuTebas; 
liTonis da saWiro koroziisagan damcavi saSualebis SerCeva-gaangariSebas; 
liTonis konstruqciebis koroziisagan dacvis mizniT gasatarebeli 
teqnologiuri procesebis aRweras; konstruqciebis da misi koroziisagan 
dacvis amsaxveli naxazebis da sqemebis Seqmnas da  aucilebeli dokumentaciis 
momzadebas. 

samSeneblo konstruqciebis koroziis xarisxis Sefasebis pirvel etaps 
warmoadgens SesaZlo qimiuri xasiaTis avariebiT gamowveuli agresiuli 
garemos parametrebis dadgena. kerZod, qimiurad saxifaTo obieqtebis avariis 
Sedegad garemoSi gamoyofili saxifaTo nivTierebebis eqvivalenturi 
raodenobis mixedviT dgindeba, avariis Sedegad warmoqmnili pirveladi da 
meoradi Rrublis gavrcelebis radiusis mniSvnelobebi. xolo, mas Semdeg, rac 
ganisazRvreba avariis Sedegad saxifaTo nivTierebis gavrcelebis zonis 
radiusebi, rogorc pirveladi, aseve meoradi Rrublis mixedviT, saWiroa 
gamoiTvalos saxifaTo nivTierebis gavrcelebis zonis sruli radiusis 
mniSvneloba Semdegi formuliT:                                        

R = R1 + 0.5 RII , 

sadac R
1
 _ pirveladi da meoradi Rrublebis mixedviT gansazRvruli 

saxifaTo nivTierebis gavrcelebis zonis radiusTagan udidesi; 

R
II
 _ pirveladi da meoradi Rrublis mixedviT gansazRvruli saxifaTo 

nivTierebis gavrcelebis zonis radiusTaganTagan umciresi.  
qimiurad saxifaTo obieqtebis avariis Sedegad garemoSi gamoyofili  

saxifaTo nivTierebis eqvivalenturi raodenoba, pirveladi Rrublis 
warmoqmnis SemTxvevaSi, ganisazRvreba formuliT:    

                                                       Qექვ.
I   = K1 . K3 . K5 . K7. Q0,   

xolo meoradi Rrublis warmoqmnis SemTxvevaSi formuliT:  

                 Qექვ.
II  = (1-K1) . K2 . K3 . K4 . K5 . K6 . K7. 

dh

Q
o



,    

sadac, K1 aris saxifaTo nivTierebis Senaxvis pirobebis koeficienti, 

SekumSuli airebisaTvis K1=1; gaTxevadebuli airebisaTvis misi mniSvnelobebi 

gamoiTvleba formuliT:                           
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sadac, Cp _ Txevadi ZmSn-is xvedriTi Tbotevadoba, kj/kg. grad.; 

△T _ avariamde da avariis Semdeg Txevadi ZmSn-is temperaturaTa sxvaoba, 0C; 

△Hაორთქლ. _ Txevadi ZmSn-is aorTqlebis xvedriTi siTbo aorTqlebis 

temperaturis pirobebSi, j/kg; 
K2 _ saxifaTo nivTierebis fizikuri da qimiuri Tvisebebis 

gasaTvaliswinebeli koeficienti. misi mniSvnelobebi zogad SemTxvevaSi 
SeiZleba gamoiTvalos formuliT:        

                                                      K2 = 8,1 ∙ 10-6 ∙ P ∙ M . 

 P aris mocemul temperaturaze saxifaTo nivTierebis gajerebuli orTqlis 
wneva, vercxl. wy. sv. mm-Si;    

M _   saxifaTo nivTierebis molekuluri masa. 

                                                                           ;                  

sadac  aris sabaziso nivTierebis koncentracia (%%-Si), romelic 
normalur atmosferul pirobebSi iwvevs naxSirbadovani foladis korozias 
eqstremalurad agresiuli garemosaTvis dadgenili siCqariT. (magaliTad, 
normalur atmosferul pirobebSi 0,2%-1%-iani marilmJava naxSirbadovani 
foladis korozias axdens siCqariT - 24 g∙m2/dRe-Rame); 

    Kნივთ. _ saxifaTo nivTierebis koncentracia (%%-Si), romelic normalur 

atmosferul pirobebSi iwvevs naxSirbadovani foladis korozias 
eqstremalurad agresiuli garemosaTvis dadgenili siCqariT.    

 K4 _ qaris siCqaris gamTvaliswinebeli koeficienti;.   

     K5 _ haeris vertikaluri mdgradobis xarisxis gamTvaliswinebeli 

koeficienti, inversiis dros K5=1, izoTermiis dros K5=0.23 და konveqciis dros 

K5 = 0,08.; 

    K6 _ koeficienti, romelic damokidebulia avariis moxdenidan gasul 

droze T1 da saxifaTo nivTierebis aorTqlebis droze . roca T2 < 1 sT-ze, 

maSin K6 aiReba 1-ის toli. sxva SemTxvevebSi, misi mniSvnelobebi ganisazRvreba 

Semdegi saxiT.   

                                                   
 

Tavis mxriv,  - saxifaTo nivTierebis aorTqlebis xangrZlivoba 
ganisazRvreba formuliT:         

                               
,

KKK

dh
T

742

2





           
sadac h daRvris zedapirze saxifaTo nivTierebis Sris sisqea m-Si. rodesac 

adgili aqvs saxifaTo nivTierebis sacavis irgvliv zedapirze (qvesagebze) 
Tavisuflad daRvras, misi mniSvneloba aiReba 0,05-is toli, xolo im 
SemTxvevaSi, rodesac iRvreba Semozvinuli sacavidan, maSin h=H-0,2 m; sadac, H 

miwayrilis simaRlea m; 
K7 _ haeris temperaturis gasaTvaliswinebeli koeficienti. 

Qo _ avariis Sedegad gamofrqveuli an gadmoqceuli saxifaTo nivTierebis 

raodenobaa t-Si. im SemTxvevaSi, Tu avaria moxda SekumSuli gazis sacavSi, 
maSin Qo _ ganisazRvreba formuliT: 
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                               Qo = d .V, 

sadac d _ saxifaTo nivTierebis simkvrivea t/m3; 
V _ sacavis moculobaa kub.m-Si. 
im SemTxvevaSi, roca avarias adgili aqvs gazgayvanilobis magistralze, 

maSin Qo ganisazRvreba Semdegi formuliT: 

                                                                             

sadac, n _ saxifaTo nivTierebis bunebriv gazSi procentuli Semcveloba; 

 Vა.გ. _ gazgayvanilobis avtomatur gamyofebs Soris moTavsebuli seqciis 
moculobaa kub. m-Si. 

SesaZlo qimiuri xasiaTis avariebiT gamowveuli  garemos  parametrebis 
mixedviT dgindeba agresiulobis xarisxi da misgan gamomdinare agresiuli 

garemos maxasiTebeli empiriuli koeficienti „C“ da masalis saangariSo 

winaRobis Semamcirebeli koeficientebi „d“. maTi mniSvnelobebi warmodgenilia 
cxrilis saxiT: 

გარემოს აგრესიულობის 

ხარისხი 

აგრესიული გარემოს 

მახასითებელი 

ემპირიული 

კოეფიციენტი „C“ 

საანგარიშო წინაღობის 

შემამცირებელი 

კოეფიციენტი „d“

უმნიშვნელოდ და სუსტად 

აგრესიული 

 0,08  0,95 

საშუალოდ აგრესიული  0,18  0,9 

მნიშვნელოვნად აგრესიული  0,3  0,85 

ძლიერ და ექსტრემალურად 

აგრესიული 

 0,45  0,8 

koroziis Sedegad Sesustebuli elementebis simtkicis pirobis Semowmeba 
sruldeba moqmedi normebis mixedviT, elementis ganikveTis Secvlili 
maxasisaTeblebis gaTvaliswinebiT. koroziuli dazianebebis gaTvaliswineba 
xdeba ganikveTis saangariSo farTobis SemcirebiT. am SemTxvevaSi, roca 
elementebis ganikveTis farTi koroziis gamo Semcirebulia 25%-ze meti 
sididT an maTi kedlis sisqe koroziis Sedegad darCa 5 mm an ufro mcire, 

maTi gaangariSebisas saangariSo winaRobis sidide mcirdeba koeficientd - ze 
gamravlebiT.  

koroziamedegoba damokidebulia konstruqciuli elementis ganikveTis 
geometriaze/formaze da ganisazRvreba koroziamedegobis koeficientiT, 
romelic gamoiTvleba formuliT 

                                                            β = A/0,383 P=2,6/  

sadac A elementebis ganikveTis farTia; 

P – agresiul garemosTan kontaqtirebadi ganikveTis perimetri; 

0,383 – koroziamedegobis koeficienti 8 mm-iani sisqis kuTxovanis 
kveTisaTvis; 

 – koroziis Sedegad ganikveTis cvlilebis gamTvaliswinebeli anu 
ganikveTis formis mTlianobis koeficienti. 

konkretulad, Tanabari koroziuli cveTis SemTxvevaSi, elementebis 
saangariSo ganikveTis farTi gamoiTvleba formuliT    

                                       A= , 
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sadac,   – elementebis ganikveTis farTia koroziuli dazianebis 
gaTvaliswinebis gareSe; 

Ksa – ganikveTis formis mTlianobis koeficienti kveTis farTis mixedvT, misi 
mniSvneloba tolia agresiul garemosTan kontaqtirebadi ganikveTis 

perimetris mis farTTan fardobisa; kuTxovanebisaTvis igi aiReba - 2/t-is toli. 

Caketili profilebisaTvis - 1/t; Svelerebi da ortesebrebisaTvis - 4/(t + d) (t da d 
aris Sesabamisad Taros da kedlis sisqeebi.) 

koroziuli cveTis SemTxvevaSi, elementebis saangariSo ganikveTis 
winaRobis momenti gamoiTvleba formuliT:          

                                    W=   , 

sadac  – elementebis ganikveTis winaRobis momentia koroziuli dazianebis 
gaTvaliswinebis gareSe; 

Ksw – ganikveTis formis mTlianobis koeficienti kveTis winaRobis 
momentis mixedviT. misi mniSvnelobebi cxriliSi Setanilia 

შველერები Ksw,x Ksw,y ორტესებრი Ksw,x Ksw,y 

12 0,29 0,27 20 0,26 0,24 

14 0,28 0,26 22 0,25 0,23 

16 0,27 0,25 24 0,24 0,21 

16a 0,25 0,24 27 0,23 0,20 

18 0,26 0,25 27a 0,22 0,20 

20 0,25 0,24 30 0,22 0,20 

22 0,24 0,23 30a 0,21 0,19 

24 0,23 0,22 36 0,18 0,16 

27 0,22 0,20 40 0,17 0,15 

30 0,21 0,19 50 0,15 0,13 

36 0,18 0,17 60 0,13 0,10 

 

- koroziis SeRwevis sididea anu koroziuli cveTa (milimetrebSi). misi 
mniSvnelobebi Caketili profilebisaTvis, calmxrivi koroziis SemTxvevaSi, 
tolia  xolo, gaxsnili profilebisaTvis (Sveleri, ortesebri, tesebri, 

kuTxovanebi) ormxrivi koroziis SemTxvevaSi, tolia -   - elemetis sisqis 
Semcirebis sididea, romelic tolia elemetis koroziamde da koroziis 
Semdgomi sisqeTa sxvaobisa. 

zogadad, koroziuli cveTa gamoiTvleba empiriuli formuliT = C , 

sadac  - konstruqciis saeqspluatacio vadaa da izomeba wlebSi; C და n=1/3 - 
agresiuli garemos maxasiTebeli empiriuli koeficientebia. im SemTxvevaSi, 
roca cnobilia koroziis mimdinareobis saangariSo siCqare, koroziuli cveTa 
iangariSeba formuliT 

                                                      = T ,  

sadac: T samSeneblo konstruqciis eqspluataciis vadaa wlebSi;  − koroziis 

saangariSo siCqare, mm/ww; - konstruqciis ganikveTis koroziamgrZnobelobis 
koeficienti. misi mniSvnelobebi moyvanilia cxrilSi. 

 

კვეთის 

ფორმა 

O       

 1 1,75 2,1 2,1-2,3 2,7 3,1 3,5 
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koroziis saangariSo siCqare  naxSirbadovani foladebisaTvis 
eqspoziciis pirveli wlis mixedviT gamoiTvleba formuliT: 

 , ; 

სადაც, . 

 –  saSualo wliuri temperatura,   

             – saSualo wliuri fardobiTi tenianoba,   

            P – danaleqi  “SO2”-is saSualo wliuri raodenoba, მგ/მ2∙დღ.ღამე; 

            S – danaleqi  “CL is saSualo wliuri raodenoba მგ/მ2∙დღ.ღამე;  

danaleqi “SO2”-ისა და “CL‾”-ის ionebis saSualo wliuri raodenobebi 
dgindeba prognozirebisa da monitoringis safuZvelze. 

koroziis Sedegad Sesustebuli elementebis simtkicis pirobis 
Semowmebis Semdeg, saTanadod, unda SeirCes Senobis calkeuli elementebis 
koroziamedegobis amaRlebis RonisZiebebi. es RonisZiebebia: mitkeca; emalireba; 
bimetalis gamoyeneba; plastikatebiT Semosva da aluminiT anodireba 
(eleqtrolizi). 

3. daskvna 

mosalodneli sagangebo situaciebis SemTxvevaSi, qimiuri xasiaTis 
avariebiT gamowveuli damazianebeli zemoqmedebis Sefasebisa  da samSeneblo 
konstruqciebis  koroziamedegobis gansazRvris, aseve maTi koroziamedegobis 
amaRlebis RonisZiebebis dasaxvis mizniT, pirvel etapze dgineba savaraudo 
qimiuri avriis Sedegad gamonTavisuflebuli ZlierdamJangveli saxifaTo 
nivTierebis gavrcelebis mimarTuleba, radiusi da mosalodneli danaleqi 
makorozirebeli elementebis (ionebis) raodenoba. meore etapze dgindeba 
saeqspozicio pirveli wlis ganmavlobaSi samSeneblo konstruqciebis 
koroziis siCqare da Sesabamisad koonstruqciuli elementebis ganikveTSi 
koroziis SeRwevis sidide. ganisazRvreba koroziisagan konstruqciuli 
elementebis saangariSo ganikveTis farTisa da winaRobis momentis 
Semcirebuli sidideebi da xdeba samSeneblo konstruqciebis saTanado 
gadaangariSeba maTi amtanunarianobis gadamowmebis mizniT. saWiroobis 
SemTxvevaSi unda moxdes koroziamedegobis amaRlebis saTanado 
konstruqciuli da teqnologiuri RonisZiebebis dagegmareba. 
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caTambrjenebi avtosadgomebiT maTi saxanZro 

usafrTxoebis dacva 

 

l. kaxiani, a. cakiaSvili, l. maTiTaiSvili, g. vaSakiZe 
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 
reziume. winamdebare statiaSi ganxilulia caTambrjenebi, romelTa 
sardafSi ganTavsebulia avtosadgomi; maTi xanZarTusafrTxoebis 
sakiTxebis gaanalizeba da amaRleba. SemoTavazebulia konkretuli 
magaliTebi xanZarTusafrTxoebis xarisxis dasadgenad. 
sakvanZo sityvebi: caTambrjenebi, avtosadgomebi, simtkice deformacia, 
xanZari, usafrTxoeba. 

1. Sesavali 

ganviTarebuli qveynebis did qalaqebSi mravlad aris aSenebuli 
caTambrjenebi, sadac ganTavsebulia saofise, sastumro, sacxovrebeli binebi, 
restornebi, gasarTobi dawesebulebebi da mravali sxva. caTambrjenebis 
irgvliv moZraoben adamianebi manqanebiT, romelTa sadgomebi ganTavsebulia 
caTambrjenebis sardafis sarTulebSi, romelic ikavebs 2-3 sarTuls 
zogjer mets. manqanebis sadgomebis ganTavseba gulisxmobs damxmare 
saTavsoebis didi raodenobis arsebobas, sadac dasawyobebulia manqanebis 
aRWurvilobisaTvis saWiro xelsawyobi, zeTebi, saburavebi, advilad 
aalebadi siTxeebi, saRebavebi, sawvavi da sxva. 

 

2. ZiriTadi nawili 

rogorc literaturidan aris cnobili, teqnikis swrafma zrdam moiTxova 
didi raodenobis farTobebi, romelic qalaqis teritoriaze iSviaTad 
moipoveba. gamosavali am sakiTxis gadasawyvetad gaxlavT maRlivi 
(caTambrjenebis) Senobebis ageba, romelic ganTavsebulia mcire farTobze da 
gaaCnia didi sasargeblo farTi. 

caTambrjenebi xSir SemTxvevaSi mravalfunqciuri nagebobaa, sadac sxvadasxva 
specialobis adamianebi muSaoben. ganTavsebulia sacxovrebeli binebi, ofisebi, 
savaWro centrebi, restornebi, sadac didi raodenobis adamianebi muSaoben, 
maTgan umravlesoba moZraobs manqaniT, romlis sadgomi ganTavsebulia Senobis 
qveda sarTulebSi.  

aseTi Senobebis maTi usafrTxoebis gaTvaliswineba proeqtirebis dros xdeba, 
sadac ixileba xanZris gamomwvevi ZiriTadi mizezebi, rogor SeiZleba  
nagebobis dacva, rogor unda moiqcnen adamianebi xanZris SemTxvevaSi da 
mravali sxva. aseve, proeqtirebis dros zustdeba xanZris SemTxvevaSi  
adamianebis evakuaciis pirobebi, samSeneblo konstruqciebis cecxlgamZleobis 
xarisxi da sxva.  

xanZris gamomwvevi mizezi SeiZleba iyos gazis gaJonva. mSeneblobis 
procesis dros xanZari SeiZleba gamoiwvios SeduRebisas warmoqmnilma alma, 
eleqtromowyobilobebis uxarisxod Sesrulebam, avtosadgomSi Senaxulma 
gamxsnelma siTxeebma, advilad aalebadma SesazeTma masalebma, bitumma da sxva.  

avtosadgomi, romelic caTambrjenis SenobaSia, aris saxanZro 
usafrTxoebisaTvis saSiSi adgili. 

caTambrjenebis daproeqtebisas gaTvaliswinebulia samSeneblo moednis 
saxanZro usafrToeba. mSeneblobis teritorias unda hqondes ori gasasvleli 
sxvadasxva mxares, gzebi unda iyos siganiT 6 metrze meti. Sesasvleli karebis 
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sigane araumetes 6 metrisa. samSeneblo moedanze gamokruli unda iqnes sqema 
sawyobebis, wyalsadenis, xanZarCamqrobi xelsawyoebis, kavSirgabmulobis 
qselis mdebareobis sqema. 

mSeneblobis adgilTan misasvleli gzebi mSeneblobis dawyebamde winaswar 
unda mopirkeTdes. 

normebis mixedviT daculi unda iqnes manZili Senobis kididan gzis kidemde:  
1. Senobis simaRle Tu 30 m-ia – 8 m. 
2. Senobis simaRle metia 30 m-ze – araumciresi 16 m-sa. 
3. sawvavis sawyobi Senobidan unda ganTavsdes 24 m-is manZilze. 
4. mSeneblobis dawyebamde samSeneblo moedanze unda mogvardes saxanZro 

wylis maragi (auzi, an wyalsadenis qseli). 
5. saxanZro usafrTxoebis avtomaturi sistemebi. 
maRlivi Senobebis mSeneblobisas mniSvnelovania samSeneblo konstruqciebis 

cecxlgamZleoba, romelic ganisazRvreba masalis TvisebebiT, ramdenad SeuZlia 
SeinarCunos amtanunarianoba Ria cecxlis zemoqmedebisas maRali temperaturis 
dros. konstruqcia cecxlgamZled SeiZleba CaiTvalos  Tu mas Ria cecxlis 
dros ar gauCnda ganivi bzarebi, ar dairRva da sxva. 

samSeneblo konstruqciebis cecxlgamZleobis zRvars warmoadgens dro 
(wamebSi), romlis ganmavlobaSi konstruqcia (standartuli xanZris dros) 
kargavs amtanunarianobas da Semomfargvlel Tvisebas. 

samSeneblo konstruqciebis cecxlgamZleobis dadgena xdeba eqsperimentebis 
Sedegad. igi damokidebulia elementis saxeobaze, masaze da mis sisqeze. yvela 
samSeneblo konstruqciaze normebis mixedviT dadgenilia cecxlgamZleobis 
zRvari, Sedgenilia cxrilebi, rkinabetonis, xis, liTonis, agurisagan 
damzadebuli elementebisaTvis. magaliTad, gavecnoT cxrili 1-s. 

          cxrili 1 
cecxlgamZleobis fizikuri zRvari 

# 
konstruqciis 
dasaxeleba 

sisqe, mm-
Si 

faqtiuri cecxl-
gamZleobis 

zRvari 

cecxlgam-
Zleobis 
xarisxi 

1 2 3 4 5 

1 rkinabetonis fila 

80 60 

1,11 
100 90 
120 120 
140 150 

2 rkinabetonis koWi 

160 60 

1,11 
280 90 
300 120 
400 150 
500 180 

3 rkinabetonis sveti 

150150 60 

1,11 
200200 90 

300300 120 

400400 130 

4 
xis kedlebi orive  
mxares galesili 20 mm 

150 45 
1,11 200 60 

250 75 

5 aguris sveti 
150150 150 

 
250280 180 
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yvela samSeneblo konstruqciaze normebSi mocemulia cecxlgamZleobis 
zRvari da xarisxi. 

rogorc zemoT aRvniSneT, caTambrjenebisaTvis saxanZro usafrTxoeba 
dakavSirebulia avtosadgomTan. nagebobis daproeqtebis dros 
gaTvaliswinebuli unda iqnas avtomaturi Setyobinebis danadgarebi xanZris 
warmoqmnis, signalizacia, romelic avtomaturad moaxdens adamianebis 
evakuaciisaTvis gasasvlelebis gaxsnas, avtosadgomidan manqanebis gayvanas 
da saventilacio sistemebis avtomatur CarTvas. 

mraval funqciuri Senobebi, romelTa sarTulianoba metia, vidre 16 
aucilebelia maRali xanZarsawinaaRmdego xarisxi. 100 m simaRlis Senobebis 
xanZarTsawinaaRmdego xarisxi kedlebis da tixarisaTvis unda gaizardos 
60 wuTiT. 

aseve gasaTvaliswinebelia proeqtirebis dros maRlivi (caTabrjenebis) 
Senobebis maxloblad 2 km-Si aucileblad saxanZro dawesebuleba 
aRWurvili Tanamedrove teqnikiT. 

 
 

3. daskvna  

 

caTambrjenebis Seneba maCvenebelia qveynis ekonomiuri potencialis 
gazrdis, qveynis ganviTarebis da mosaxleobis keTildReobis amaRlebis. 
amitom, rac met caTambrjens avagebT, xels SevuwyobT qveynis ganviTarebas 
da winsvlas. 
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samSeneblo konstruqciebis monitorigis sistemaSi  

gamoyenebuli sensorebis klasifikacia  pirveladi, meoradi 

da mesameuli niSniT, maTi doneebis gansazRvra 

m. wiqariSvili, u. ZoZuaSvili,  T. maRraZe, k. okribelaSvili 
 

(saqarTvelos teqnikuri universiteti,m.kostavas 
77,0160,Tbilisi,saqarTvelo) 

 
reziume.statiaSi mocemulia samSeneblo konstruqciebis monitoringis 
sistemaSi gamoyenebuli sensorebis klasifikacia pirveladi, meoradi da 
mesameuli niSniT, gansazRvrulia TiToeuli tipis sensoris done. 
SemuSavebulia samSeneblo konstruqciebis  monitoringis kompleqsuri 
teqnologia, romelic Seicavs: informaciul modelirebas, se modelirebas, 
eqsperimentul modalur analizs da sxva samSeneblo konstruqciebis  
eqsperimentuli dinamikuri analizis meTodebs.SemuSavebulia programuli 
moduli, romelic saSualebas iZleva aigos didi obieqtebis se modelebi  
ANSYS-Si informaciuli modelebis safuZvelze. harmonikebis identifikacia  
Sesrulebulia avtomatur reJimSi. identifikaciis ganxiluli  meTodi 
ganxorcielebulia programuli uzrunvelyofiT. ganxilulia 
gadaadgilebebis miRebis sami meTodi aCqarebebis gazomvebis  Sedegebis 
mixedviT: ormagi integrirebis meTodiT, speqtraluri meTodi, kalmanis 
filtri. yvela am meTods  aqvs msgavsi cdomileba, magram speqtraluri 
meTodis gamoyeneba ufro martivia da rekomendebulia eqsperimentuli 
monacemebis damuSavebisTvis. 
sakvanZo sityvebi: konstruqciebi, monitoringi, sensori, klasifikacia.  
 

1. Sesavali 

diagnostikis ZiriTadi principi moicavs: gansazRvruli parametrebis 
TanmimdevrobiT da sistemur gazomvebs da sawyisTan SedarebiT am parametrebis 
cvlilebis gamovlenas. 

amasTan dakavSirebiT gansakuTrebuli mniSvneloba eniWeba e. w. 
„sensorizacias“ anu adamianis grZnobiTi organoebis Secvlas gadamowmebiT. es 
ukanaskneli ara Tu cvlis adamianis grZnobiT organoebs, aramed ufro 
efeqturad asrulebs maT funqciebs. gadamwodebis mgrZnobeloba gacilebiT 
maRalia adamianis grZnobis organoebze. garda amisa, maT SeuZliaT aRiqvan da 
Semdeg mogvawodon CvenTvis gasagebi iseTi efeqtebi, romelTa aRqmac adamianis 
grZnobis organoebs ar ZaluZT. 

2. ZiriTadi nawili 

diagnostikis teqnikuri xerxebi da meTodebi SeiZleba davajgufoT sam etapad: 
  a) naxevrad kvalificiuri roca xdeba romelime parametris fiqsireba. 
magaliTad, temperaturis, wnevis, saerTo vibraciis, gadaadgilebisa da a.S; 
  b) kvalificiuri_vibraciis sixSiris analizi, saeqspluatacio 
maxasiaTeblebis uwyveti registracia, vizualuri daTvaliereba, deformaciis 
gadamwodebis gamoyeneba; 
  g) maRalkvalificiuri_modelebis analizi, ultrabgeriTi defeqtoskopiis, 
magnitografiis, holografiis, akustikuri emisiis gamoyeneba. 
  zogadad, rac ufro martivia gazomvis meTodebi da dabalkvalificiuri 
xerxebi, miT ufro uxeS anu cvlilebebisadmi ufro naklebad mgrZnobiare 
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informacias viRebT da viyenebT. aqedan, miT ufro mcirea drois is periodi, 
romelzedac SesaZlebelia avariis SesaZlebloba. 
  gasazomi parametrebis saxeobis mixedviT diagnostikis meTodebi SeiZleba 
daiyos sam jgufad: 
  pirveladi meTodebi. am meTodebiT ganisazRvreba mTavari saeqspluatacio 
parametrebi. magaliTad, liandagis konstruqciis daniSnulebaa aitanos raRac 
gansazRvruli datvirTva da konstroli warmoadgens diagnostikis pirvelad 
meTods. e.i. ras vzomavT, miuTiToT `amtanoba” bevr rames niSnavs; 
  meoradi meTodebi. am meTodebiT xdeba im parametrebis gazomva, romlebic 
axasiaTeben konstruqciis ZiriTad daniSnulebasTan SedarebiT meoreul 
efeqts. magaliTad, datvirTvebis moqmedeba konstruqciebis kveTebSi aRZravs 
Zabvebs da iwvevs CaRunvebs. amitom Zabvebis da CaRunvebis kontroli maTSi 
akustikuri emisiis, tenzogadamwodebis da CaRunvmzomebis meSveobiT 
warmoadgens meoreul meTods. 
  mesameuli meTodebi. am meTodebiT xdeba defeqtebis mizezis da Sedegis 
niSnebis kontroli. magaliTad, konstruqciebSi Zabvebis da deformaciebis 
gazrdiT gamowveuli bzarebis defeqtebis daTvaliereba da kontroli. 
  rkinigzis liandagis kontroli eqspluataciisas gulisxmobs, rom 
ganisazRvros parametrebis didi raodenoba, romelic SeiZleba damuSavdes 
kompiuterze. radgan Sesabamisi TeoriiT da programuli uzrunvelyofiT 
SeiZleba ganisazRvros dazianebis xarisxi. 
  ganvixiloT magaliTi, sadac movaxdinoT relsis da gogorwyvilis 
diagnostikis da mTlianobis kontrolis meTodebis klasifikacia, romelic 
sqematurad mocemulia nax. 1-ze. 
amrigad, pirveladi meTodebiT axdenen konstruqciis daniSnulebis, mizezis 
parametrebis kontrols, meoradiT - maTi Sedegebis, xolo mesameuliT - am 
mizezis da Sedegis niSnebis kontrols. 
  konstruqciis simtkicis dakargvis gamomwvevi faqtorebis 
mravalferovneba naCvenebia nax. 2-ze. 
  rogorc Cans, konstruqciebis simtkicis dakargvis mizezi umetes 
SemTxvevaSi gadatvirTvaa, romelic SeiZleba gamowveul iqnas garemo 
pirobebiT, aseve araswori proeqtirebiTa da damzadebiT. 
  garda amisa, rRvevis mizezi SeiZleba gaxdes masalis simtkicis 
Tvisebebis Secvla, agreTve datvirTuli zedapiris farTis Semcireba, 
gamowveuli defeqtebiTa da bzaris zrdiT. 
  aqedan gamomdinare, konstruqciebis diagnostika gare datvirTvebis 
kontrolis (pirveladi meTodebi) meSveobiT yovelTvis efeqturi ver iqneba. 
igi ver aRricxavs rRvevis iseT saSiSroebebs, romelic mosalodnelia 
bzaris gaxsnis, masalis cocvadobis, Sinagani defeqtebis arsebobis gamo. 
  konstruqciebis dazianebis diagnostikisas ufro efeqturia meoradi da 
mesameuli meTodebis gamoyeneba, vinaidan isini iTvaliswineben iseTi 
parametrebis kontrols (Sedegi da niSani Zabva, deformacia, defeqtis 
zoma), romelTac rRvevis meqanizmSi gadamwyveti mniSvneloba eniWeba. 
  diagnostikis Sesabamisi meTodis amorCevisas, dasawyisSi aucilebelia 
gamoviyenoT iseTi xerxebi, romlebic rac SeiZleba adre Segvatyobineben 
safrTxes, xolo Semdeg dazianebaTa zrdasTan erTad unda gamoviyenoT 
sxva meTodebi. 
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კოროზიის კონტროლი 

პირველადი 

მეთოდები 

(მიზანი) 

დეფექტები 

მოსული 

დატვირთვა 

გარეგანი 

დაზიანებები 

ზედაპირული  

ბზარები 

ინფრაწითელი 

ულტრაბგერა 

ვიზუალური 

აკუსტიკური ემისია 

ცვეთის განსაზღვრა 

მაგნიტური მეთოდები 

სხვა მეთოდები 

დინამიკური (ვიბრაციული, 

ხმოვანი) ანალიზების 

მეთოდები 

ტემპერატურული ანალიზი 

ვიზუალური საშუალებებით 

დათვალიერება 

ტენზოგადამწოდების 

გამოყენება 

ულტრაბგერითი მეთოდები 

მესამეული 

მეთოდები 

(ნიშნების 

კონტროლი) 

მეორადი 

მეთოდები 

სხვა მეთოდები 

ბოჭკოვან-ოპტიკური 

მეთოდები 

nax.1  konstruqciis diagnostikis da kontrolis meTodebis 
klasifikacia 
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დივერსიულ

ი აქტი 

სტიქიური 

ზემოქმედება 
არასწორი 

პროექტირება 
არასწორი 

დამზადება 

გარემოს პირობები გადატვირთვა 

ცოცვადობა 

მასალის და 

კონსტრუქციის 

თანდაყოლილი 

დეფექტები 

დატვირთული კვეთის 

ფართობის შემცირება 

არასწორი 

ექსპლუატაცია 
გრუნტის 

ჯდომა 

დაღლილობა 

ბზარების ზრდა 

მასალის 

თვისებების 

ცვლილება 

რ ღ ვ ე ვ ა 

ნახ. 2. კონსტრუქციის რღვევის გამომწვევი ფაქტორები 
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es meTodebi konstruqciis eqspluataciis ganmavlobaSi sxvadasaxva 
mgrZnobelobiT (efeqturobiT) xasiaTdebian. magaliTad, konstruqciebis 
eqspluataciis dasawyisSi sanam araa Segrovili sakmarisi sididis defeqtebi, 
ufro efeqturi iqneboda datvirTvebis, Zabvis da gadaadgilebis kontrolis 
meTodebis gamoyeneba, agreTve defeqtebis vizualuri daTvalierebis 
perioduli Catareba, xolo eqspluataciis garkveuli xangrZlivi periodis 
Semdeg, rodesac zemoT CamoTvlili meTodebiT dafiqsirebuli iqneba 
mniSvnelovani defeqtebi an maTi dagrovebis SesaZlebloba, upiratesoba unda 
mieniWos mesameul meTodebs, defeqtoskopias, bzarebis analizs da sxva. 

monitoringis  sistemebis sqema-teqnika   sxvadasxva donis monitoringis 
sistemebisaTvis teqnikuri saSualebebi 

muSaobis msvlelobisas gamoyenebuli iqna rigi sazomi xelsawyoebi, 
romelTa mokle daxasiaTeba mocemulia qvemoT. 

 
aqselerometri RefTek 131B-01/1 

mocemul erTkomponentian aqselrometrs aqvs gazomvis ±4 g diapazoni, sakuTari 
xmauri  
2µg2/Hz, mgrZnobeloba daaxloebiT 1,6 B/g. gadamwods aqvs aluminis korpusi, 
romelic konstruqciaze magrdeba ori WanWikiT. 

 
ნახ. 3.  აქსელერომეტრი RefTek 131 В-01/1 

 

აქსელერომეტრი RefTek 131B-01/3 
mocemul samkomponentian aqselerometrs aqvs ±4 g diapazoni, sakuTari xmauri 
2 µg2/Hz, mgrZnobeloba daaxloebiT 1,6 B/g. gadamwods aqvs aluminis korpusi, 
romelic konstruqciaze magrdeba erTi WanWikiT.  
 

 
nax. 4.  aqselerometri RefTek 131V-01/1 
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seismomimRebi eqvsarxiani RefTek 130-01 

aqselerometris signalebis registraciisaTvis gamoyenebuli iqna cifruli 
eqvsarxiani registratori RefTek 130-01 markis (ix. nax.5).  mocemul 
registrators aqvs saSualeba  CaerTos Ethernet da Serial PP qseluri wvdomis 
dasakavSireblad, konneqtori 12 B denis wyarosTan misaerTeblad, konneqtori 
GPS-Tan misaerTeblad. aseve registratoris SigniT aris 2gb-iani ori Flash 

damagrovebeli. 

 
nax. 5.  eqvsarxiani  registratori Reftek 130-01eleqtronuli done LS160 S-

Digit mini 
aqselerometris horizontalur sibrtyeze gansalageblad gamoyenebuli 

iqna eleqtronuli done: 

 
nax. 6.  eleqtronuli  Tarazo LS160 S-Digit mini 

 
boWkovan-optikuri sensorebiZabvis da deformciis sazomi liTonis  zedapirze.       

• FBG Zabvis da / an temperaturis  sensori; 
• sensori Camagrebuli damcav laminatSi; 
• nulovani simZlavre, EMI imunuri sistemiT, TavisTavad usafrTxo; 
• Smart Fibers-is mier SemuSavebuli liTonis, betonis, Sereuli masalis 
da.a.S.  zedapirze damagrebiT; 
• instalacia moicavs qaris turbinas,gemis korpuss, iaxt anZebs da  
betonis struqturebs.; 
• Sesaferisia grZelvadiani SHM-sTvis;  
• mraval km-iani signalis mTlianoba (SesaZlebloba) 
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nax. 7. boWkovan-optikuri sensori 
SmartPatch 

SmartPatch aris Zlierad da martivad gamklavebadi FBG Zabvis sensori, 
romelSic Camagrebulia FBG drekadi boWkovani polimeruli plastiliT. is 
SesaZlebelia Zalian advild damagrdes rTuli saxis materiaze metalis, 
Sereuli masis da betonis CaTvliT. SmartPatch SesaZlebelia bevri saxiT 
iqnas mowodebuli:  rogorc erTRerZiani Zabvis sensori, mravalRerZiani 
CamrTveli, an mraval sensoruli konfiguraciebis masiuri saxiT. 
Camagrebuli (CaSenebuli) temperaturis kompensaciaSesaZlebelia moTxovnis 
SemTxvevaSi. aplikacia moicavs zedapiris Zabvis gadacemas win da moZravi 
turbinis pirebze an betonis struqturaze. 

 
 

nax. 8. boWkovan-optikuri sensori 
Zabvis da deformciis sazomi liTonis zedapirze.        

•  Zlieri FBG Zabvis da / an temperaturis  sensori; 
• SesaZlabelia miduRdes metalis Zelze, milze da a.S; 
• nulovani simZlavre, EMI imunuri sistemiT, TavisTavad usafrTxo; 
• mraval km-iani signalis mTlianoba (SesaZlebloba); 
• Sesaferisia grZelvadiani SHM aplikaciisTvis;  
•  ujangavi hermetuli SeduRebadi konstruqcia xelmisawvdomia 

agresiuli garemos pirobebSic; 
• amtanobis efeqturoba (6 milioni bruni (cikli) ± 500 µstrain) 

dadasturebuli UKAS laboratoriaSi; 
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• gaumjobesebuli da damtkicebulia msoflio donis sainJinro kompaniis 
mier. 

 

 
nax. 9.  boWkovan-optikuri sensori 

saZirkvlebis monitoringi Caatara, romelicmgrZnobiarea vibraciaze  kvlevebi 
Catarda q. TbilisSi ss „delta“-s erT-erT samrewvelo obieqtze. 
      kvlevis mizani. 
      sagamocdo stendis saZirkvlebis faqtiuri vibraciis donis gansazRvra 
gare wyaroebis dinamikuri zemoqmedebisgan. 
      kvlevis amocanebi 
      1. Sesruldes sagamocdo stendis saZirkvlebis rxevebis gazomva. 
      2. Sesruldes  miRebuli Sedegebis analizi, maTi Sefaseba teqnikur 
moTxovnebTan Sesabamisad, sawarmos mier gamoSvebuli wardgenili 
sertificirebuli xelsawyoebis safuZvlad. 
   konstruqciis Semadgenloba vibraciis donis gazomva Sesrulda 

mowyobilobis saZirkvlisTvis, romelic naCvenebia nax. 10-ze. 

 
nax. 10.   gamosakvlevi saZirkvelebis  ganlagebis  gegmva 



samecniero-teqnikuri Jurnali ,,mSenebloba“ 

SCIENTIFIC-TECHNICALJOURNAL,”BUILDING“                #4(53), 2019 
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ«СТРОИТЕЛЬСТВО» 
 

41 
 

  vibraciis donis gazomva Sesrulda mowyobilobis saZirkvlisTvis, romelic 
naCvenebia nax. 11-ze. 
  gamosakvlevi saZirkvlebi konstruqciulad rkinabetonisaa, romelsac aqvs 
fskeri da kedlebi 250 mm-is sisqis (sur. 10). fskerze mowyobilia qviSis 300 mm-
is sisqis SemWidroebuli baliSi, romelzec dadgmulia saZirkvlis 
konstruqcia. kolofis kedlebsa da saZirkvels Soris aris 350mm-iani RreCo. 
  saZirkvlis irgvlis aris rkinabetonis  250 mm-iani sisqis iataki. iataksa da 
saZirkvlis bloks Soris RreCo Seadgens 50 mm-s. saZirkvlis zeda nawili 
(sur.11) mrgvalia (d_000 mm) momijnave masTan  sworkuTxovanis saxiT, romelsac 
aqvs 1500x900 mm-is zoma. saZirkvlis zedapiri ganlagebulia iatakis doneze 
maRla 150 m-iT. 
  sawarmos teritoriaze Tavsdeba sxvadasxva teqnologiuri mowyobiloba. 
saZirkvlebis axlos ganlagebulia: sahaero kamerebi,  ventiliatorebi, 
tumboebi da samacivro manqanebi. korpusi 22-is da minaSenis perimetrze 
ganlagebulia kondincionerebi, korpusi sardafSi dayenebulia tumbo; 
gadaxurvaze dayenebulia denis specwyaro. dinamikuri zemoqmedebis metad 
Soreul wyaroebs warmoadgens: sakompresoro, romelSic ganlagebulia 5 
kompresori ВП-20/8 markis 500 brunviT wuTSi, korpusi 17-is satumbi sadguri, 

Sebrunebuli wyalmomaragebiT. 

 

 
nax. 11.   samuSao adgili N2- is saZirkvelis ganivi kveTi 
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   rogorc wesi, teqnologiur moTxovnebs rxevis SezRudvebze adgenen 
teqnologebi, miuxedavad mgrZnobelobisa gamosacdeli nakeTobis saZirkvlis 
rxevebTan. samuSao adgili 9-is saZirkvlisTvis zRvrulad dasaSvebi 
daCqarebis doneebi Seadgens sidideebs, romelic naCvenebia cx. 5. 

samuSao adgili 9-is saZirkvlis rxevis dasaSvebi aCqarebebi damokidebuli                  
                                      sixSireebze.                         cxr. 5. 

სიხშირე აჩქარება 

f, Hz а, 10"3, მ/წმ2 g 

0,5-5 0,098 1*10-5 
5-30 4,9 5*10-4 
30-50 9,8 1*10-3 
>50 98 1*10-2 

reglamentiT cdebze Seyvanilis damatebiTi SezRudvebi gadaadgilebis 
amplitudiT samuSao adgili 8-is saZirkvlisTvis: rxevis siCqare - araumetes 
0,1 mm/w; rxevis amplituda vertikalur da horizontalus sibrtyeze ar unda 
aRematebodes 1mikrometrs araumetes 2 hc sixSirisas. 
kvlevis meTodika 
    miRebuli kvlevis meTodika yvela saZirkvlisTvis warmodgenilia blok-

sqemis saxiT nax. 24. 

 

 
nax. 12. saZirkvlis gamokvlevis  meTodologiis blok-sqema 

 
etapi 1. savele samuSaoebi 
yovel saZirkvelze magrdeboda oTxi aqselerometri. RefTek 130-01/1 

modelisgadamwodebi magrdeboda samontaJe finze, romelic mimagrebuli iyo 

საძირკველისკონსტრუქციაზეაჩქარებისგად

ამწოდებისგანლაგება 

საძირკველისწერტილებისაჩქარებისმონაცემ

ების ჩაწერა არანაკლებ 30 წუთისა 

მონაცემების შერჩევა ანალიზისთვის 

შერჩევული მონაცემების სპექტრალური 

ანალიზი 

მიღებული აჩქარებების შედარება 

დასაშვებთან 

საველე სამუშაოები 

კამერალური  სამუშაოები 
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saZirkvelTan ankerWanWikis meSveobiT. fini winaswar gamoifina horizontalur 
mdgomareobaSi asawyobi xraxnebis meSveobiT da eleqtronuli doniT. RefTek 
130-01/3 modelis gadamwodi saZirkvelze magrdeboda uSualod analogiuri 
ankerWanWikis meSveobiT. 

gadamwodebis signalebis registracia xorcieldeboda eqvsarxiani 
seismomimRebiT RefTek 130-01. Canaweri gadamwodis signalebis  sixSire tolia 
500hc. yoveli saZirkvlis rxevebis registracia mimdinareobda aranakleb 30 
wuTis ganmavlobaSi. gazomvis Sedegebi miewodeboda personalur kompiuters 
interaqtiurad. 

  etapi 2.  
kameruli samuSaoebi.  
moednis vibraciuli foni aris rezultaturi vibraciis wyaroebis jamuri 

zemoqmedebisgan, romelsac aqvs mudmivi, cvalebadi da imupulsuri xasiaTi, 
rac ganapirobebs saZirkvlebze cvalebadi da SemTxveviTi xasiaTis rxevebis 
raodenobas. rxevebi erTdroulad fiqsirdeboda oTx wertilSi sam 
koordinirebul RerZze. Cawerisas registrirdeboda saZirkvlis wertilebis 
daCqarebebi. speqtrebi miRebuli iyo furies swrafi gardasaxvis meSveobiT. 
siCqareebis sidide da gadaadgileba iyo miRebuli speqtruli meTodebiT.  

kvlevis Sedegebi 
qvemoT moyvanilia kvlevis Sedegebi erTi mowyobilobis saZirkvlis 

magaliTze (nax. 24). gamoyenebulia Semdegi pirobiTi niSnulebi:  

 1, 2, 3, 5, 6 - RefTek 130-01 gasazomi arxebi; 

 1+, 2+, 3+ -  RefTek 130-01gasazomi arxebi eqsperimentSi rxevis formebis 
ganmsazRvrelad. 

 
nax. 13. saZirkvelze aqselerometris ganlagebis  sqema 

vibraciis gazomvis Sedegebi mocemulia cx. 6. tipuri aqselelograma naCvenebia 
nax. 14. 

cxrili 6. gazomili parametrebi 

სიხშირე [Hz] აჩქარება [მმ/წმ2] გადაადგილება [მკმ] 

1+ (ось Z)1+ (ღერძი Z) 
1.04 0.05 0.70 
8.30 0.08 0.02 
11.11 0.24 0.03 
13.49 0.65 0.06 
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16.42 2.08 0.12 
24.72 0.52 0.01 

1 (ось Z)    1 (ღერძი Z) 
11.11 0.18 0.03 
13.43 0.39 0.03 
16.42 1.45 0.09 
24.54 1.34 0.03 

2+ (ось Y)2+ (ღერძიY) 
8.36 0.24 0.06 
10.19 0.17 0.03 
13.43 0.39 0.03 

 
nax. 14. saZirkvelis erTi aqselerogramis magaliTi 

  saZirkvlis maqsimaluri rxevis gadaadgilebis amplituda 
daregistrirebulia 1,04 hc sixSireze da Seadgens 0,7 mikrometrs, rac naklebia 
zRvrul maCvenebelze dadgenili reglamentiT 1 mikrometrze.  
  saZirkvlis daCqarebuli rxevis maqsimaluri sidide daregistrirebulia 
16,66hc sixSireze da Seadgens 2,61 mm/w2, rac naklebia zRvrul maCvenebelze 
10mm/w2. 
  magaliTisTvis, miRebuli speqtri, speqtograma da aqselerograma 
vertikaluri rxevebis arxze 5 sxva saZirkvlis naCvenebia sur 14, 15,16 
Sesamamisad. 
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ნახ. 15. PM 9-ის  საძირკვლის  ვერტიკალური რეაგირების სპექტრი Z  5  არხზე 

 

 
ნახ. 16. PM 9-ის  საძირკველის   ვერტიკალური  რეაქციის სპექტროგრამია  Z 5 არხზე 

 
ნახ. 17.   სამუშაო ადგილი   9-ის   Z საძირკველის   ვერტიკალური რხევების აქსელეროგრა    2 

წმ. დროის  შეალედში  მე-5 არხზე. 

 
  me-9 samuSao adgilis saZirkvlis vibraciuli gamokvlevis Sedegebi 
Setanilia cxril 7 – Si. 
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  cxrili 7. me-9 samuSao adgils  Z saZirkvlis   vertikaluri rxevebis    
maqsimaluri aCqareba  5  arxze 

სიხშირე,   

Hz 

გაზომილი ამპლიტუდა, 

10-3მ/წმ2 

დასაშვები ამპლიტუდა, 

10-3მ/წმ2 

გადაჭარბება,  10-

3მ/წმ2 

16,42 0,95 4,9 - 
16,66 0,5 4,9 - 
18,5 0,7 4,9 - 
24,8 0,35 4,9 - 

me-9 samuSao adgilis saZirkvlisaTvis dafiqsirda Semdegi mdgomareoba. 
daCqarebis maqsimaluri amplituda X RerZis mimarTulebiT sagrZnoblad 
ametebs daCqarebis maqsimalur amplitudas Y RerZis mimarTulebiT (ix. nax 18). 
kvlevebis msvlelobisas iyo SemoTavazeba, rom mocemuli efeqti gamowveulia 
rezonansis gamosaxviT 16,67 hc sixSiresTan axlos, rac Seesabameba Zravas 1000 
br/wT. Y RerZis mimarTulebiT saZirkvlis inerciis momenti metia, vidre 
inerciis momenti X RerZis mimarTulebiT. aRniSnuli inerciis momentebis 
gansxvavebis gamo rezonansi ikveTeba mxolod erTi mimarTulebaSi. 

 
ნახ. 18. მე-9 სამუშაო ადგილის საძირკვლის ჰორიზონტალური აჩქარებების სპექტრი  X 

ღერძის (ა) და  Y ღერძის (ბ) მიმართ  
ARTeMIS Extractorprogramis meSveobiT Sesrulda eqsperimentuli modaluri 

analizi me-9 samuSao adgilis saZirkvlisTvis, ris Sedegadac gamovlinda, rom 
saZirkvlis sakuTari rxevebis sixSire Y RerZis mimarTulebiT Seadgens 16,44hc, 
xolo X RerZis mimarTulebiT - 10,87hc. miRebulma Sedegebma daadastura 
varaudi  amplidudis 16,67 hc sixSiresTan daaxloebuli Tqafvis mizezi. 

 
ნახ. 19. მე-9 სამუშაო ადგილის  საძირკვლის   რხევების ფორმები 
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kvlevebma aCvena Semdegi. radganac sawarmo mdebareobs qalaqis sazRvrebSi, 
SeuZlebelia zogierTi donis vibraciisgan da garemos zemoqmedebisgan dacva. 
vibraciis mudmiv komponents qmnian stacionaruli wyaroebi - Zravebi, tumboebi, 
da sawarmos sxva mowyobilobebi, axlomdebare obieqtebi. vibraciis cvalebad 
nawils qmnian arastacionaruli wyaroebi - qalaqis transporti da sawarmos 
transporti. speqtrogramaze (sur. 20) naCvenebia pasuxi wertilSi me-5-e samuSao 
adgili saZirkvlis, romelic fiqsirdeboda 10 wuTis ganmavlobaSi. 

 
ნახ. 20. მე-5 სამუშაო ადგილის Z  საძირკვლის   ვერტიკალური რეაქციის  სპექტროგრამა  5 

არხზე 

 
gazomvis mTeli drois manZilze, gamoZaxebis gasazom wertilSi imyofeba 

amplitudis Tqafva 16,67 hc da 25h c sixSireze. Tumca, ramodenime aTeuli 
wamis ganmavlobaSi, roca korpusis derefanSi miagorebdnen transportis 
urikas, speqtrSi dafiqsirda rxevis amplitudis Tqafva sam sixSireze, sadac 
miTiTebuli Tqafva adre ar SeiniSneboda da amplituda dafiqsirebuli 
Tqafvis aRmoCnda Tanazomadi rxevis amplitudasTan stacionaruli wyaroebis 
zemoqmedebisas. amgvarad, Tu ZiriTadi drois manZilze saZirkvlis rxevis 
parametrebi imyofeba dasaSveb normebSi, maSin zogierTi drois monakveTSi 
saZirkvlis konstruqciaze SesaZlebelia moxdes zemoqmedeba, romlisganac 
aRniSnulma parametrebma SesaZlebelia gadaaWarbon dasaSveb niSnuls. es 
mianiSnebs imaze, rom saZirkvelze asawyobi gamarTuli xelsawyo SesaZlebelia 
aRmoCndes wuniani anu dawunebuli. aseTi situaciebis gamosaricxad 
SesaZlebalia gamoyenebul iqnas saZirkvlis rxevis parametrebis 
stacionaluri monitoringis sistema.  mowyobilobis awyobisas saZirkvlis 
rxevis parametrebis gadametebis SemTxvevaSi, sistemam SesaZlebelia gadasces 
sagangaSo cnoba operators. 
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3. daskvnebi 
1. efeqturi instrumenti, romelic saSualebas iZleva moxdes obieqtis 

Sesaxeb informaciis  integrireba, aris informaciuli modelireba. 

2. SemuSavebulia samSeneblo konstruqciebis monitoringis 

kompleqsuri teqnologia, romelic Seicavs: informaciul 

modelirebas, se modelirebas, eqsperimentul modalur analizs da 

sxva samSeneblo konstruqciebis  eqsperimentuli dinamikuri 

analizis meTodebs. 

3.  SemuSavebulia programuli moduli, romelic saSualebas iZleva 

aigos didi obieqtebis se modelebi ANSYS-Si informaciuli 

modelebis safuZvelze. 

4. harmonikebis identifikacia  Sesrulebulia avtomatur reJimSi. 

identifikaciis ganxiluli  meTodi ganxorcielebulia programuli 

uzrunvelyofiT. 

5. ganxilulia gadaadgilebebis miRebis sami meTodi aCqarebis 
gazomvebis  Sedegebis mixedviT: ormagi integrirebis meTodi, 
speqtraluri meTodi, kalmanis filtri. yvela am meTods  aqvs 
msgavsi cdomileba, magram speqtraluri meTodis gamoyeneba ufro 
martivia da rekomendebulia eqsperimentuli monacemebis 
damuSavebisTvis. 
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statikurad urkvevi CarCos montaJis Tanmimdevrobis 

gaTvaliswineba konstruqciis daZabul mdgomareobaze 

 

z. maZaRua, d. tabataZe, d. janyaraSvili 
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 
 

reziume. statiaSi warmodgenilia rkinabetonis statikurad urkvev CarCoSi 
mRunavi momentebis gansazRvra agebis Tanmimdevrobisa da cocvadobis 
deformaciebis gaTvaliswinebiT. cocvadobis deformaciebis gaTvaliswineba 
xdeba e.w. daZvelebis Teoriis safuZvelze, radganac rkinabetonis 
konstruqciebisaTvis es Teoria saukeTesod aris miCneuli. 
sakvanZo sityvebi: statikurad urkvevi CarCo; cocvadoba; daZvelebis Teoria; 
agebis Tanmimdevroba; diferencialuri gantolebebis sistema. 
 

1. Sesavali 

rkinabetonis statikurad urkvev CarCoSi daZabuli mdgomareobis Secvlas 
cocvadobis movlenis gamo iwvevs misi saangariSo sqemis Secvla drekad-
myisuri deformaciis miRebis Semdeg. saangariSo sqemis aseTi cvlilebis 
gaTvaliswineba SesaZlebelia CarCos agebis YTanmimdevrobis mxedvelobaSi 
miRebiT, rasac eZRvneba SemoTavazebuli statia. 

 

2. ZiriTadi nawili 

amJamad statikurad urkvevi CarCos montaJis erT-erTi gavrcelebuli meTodi 
mdgomareobs SemdegSi: jer xdeba dgarebis Camagreba saZirkvelSi xistad, xolo 
Semdeg – rigelis montaJi. am dros rigelis orive bolo Tavisuflad (saxsrovnad) 
aris dayrdnobili dgarebze romlebzec moqmedebs rigelis sakuTari wona, 
romelic iwvevs maT SekumSvas (nax. 1). Semdeg xdeba rigelis orive bolos xistad 
SekavSireba dgarebTan da or sayrdenze Tavisuflad mdebare koWi gardaiqmneba 
CarCos rigelad (nax. 2). drois 0t   momentisaTvis rigelis Tavsa da boloSi 
mRunavi momentebi nulis tolia. garkveuli drois gasvlis Semdeg, rigelSi 
cocvadobis deformaciebis ganviTarebis gamo mis Tavsa da boloSi aRiZvreba 
momenti, romelic warmoadgens drois funqcias. am momentis gansazRvra xdeba 
statikurad urkvevi CarCos saangariSo sqemiT, oRond unda vigulisxmoT, rom 

am sqemaSi 
B

H  reaqcia da 
B

m  reaqciuli momenti warmoadgenen drois 

funqciebs (nax. 3). 
 
 
 
 
 
 

 

 

 

               nax. 1                                     nax. 2 
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nax. 3 
sruli deformacia cocvadobis movlenis gaTvaliswinebiT da daZvelebis 

Teoriis gamoyenebiT gamoisaxeba:  

( ) ( ) ( ) ( )d t d t t d t    
sr

,                          (1) 

sadac  

( ) (1 )
t

k
t e


 


                                  (2) 

aris cocvadobis maxasiaTebeli drois t  momentisaTvis, 
k

  cocvadobis 

maxasiaTeblis saboloo ( t   -saTvis) mniSvneloba [1,2]. (2) formulaSi Semavali 

mudmivi sidideebi 
k

  da  ganisazRvreba Sesabamisi cnobarebidan [3]. 

(1) gantolebis safuZvelze ZalTa meTodis kanonikuri gantoleba nax. 3-ze 
warmodgenili saangariSo sqemisaTvis miiRebs saxes: 

1 1 1 1 1 1 1 2 2 1 2 2 1 1

2 1 1 2 1 1 2 2 2 2 2 2 2 2

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

B

B

q R

q R

d X t X t d t d X t X t d t d t

d X t X t d t d X t X t d t d t

      

      

        

        
          (3) 

sadac 
1 1

  aris 1
B

H   Zalis mier gamowveuli gadaadgileba 
B

H  Zalis 

mimarTulebiT; 
1 2

  aris 1
B

m   momentis mier gamowveuli gadaadgileba 
B

H  

Zalis mimarTulebaze (aRvniSnoT, rom 
1 2 2 1

  ); 
2 2

  aris 1
B

m   momentis mier 

gamowveuli mobruneba 
B

m  momentis mimarTulebaze; 
1 q

  aris q l  datvirTvisagan 

gamowveuli gadaadgileba 
B

H  Zalis mimarTulebiT; 
2 q

  q l  datvirTvisagan 

gamowveuli  mobrunebis kuTxe 
B

m  momentis mimarTulebaze; 
1 BR

  aris 2
B

R q l  

Zalisagan gamowveuli gadaadgileba 
B

H  Zalis mimarTulebiT; 
2

2
BR B

R q l    

Zalisagan gamowveuli mobrunebis kuTxe 
B

m  momentis mimarTulebaze. 

gavyoT me-(3) sistemis gantolebebi ( )d t -ze da erTsaxa koeficientebi 

gavitanoT frCxilebs gareT:  

1 2

1 1 1 1 2 2 1 1

1 2

2 1 1 2 2 2 2 2

( ) ( )
( ) ( )

( ) ( )

( ) ( )
( ) ( )

( ) ( )

B

B

q R

q R

d X t d X t
X t X t

d t d t

d X t d X t
X t X t

d t d t

 
 

 
 

   
         

   

   
         

   

              (4) 

l 

h
 

HB=X1(t) 

C D 

q 

A B 

mB=X2(t) 

RB=
2

q l
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 am ukanasknelis gadawyvetiT ganisazRvrebian 
1
( )X t  da 

2
( )X t  drois raime 

garkveuli mniSvnelobisaTvis da Semdeg mRunavi momentebi CarCos dgarebsa da 
rigelSi. 

sagangebod unda aRiniSnos, rom (4) diferencialur gantolebaTa sistema 
SeiZleba gadaviyvanoT garkveuli saxis wrfiv algebrul gantolebaTa 
sistemaSi, romlis gadawyveta ufro martivia. drois t   -saTvis gveqneba 

( )
k

t   da (4) sistema miiRebs saxes: 

1 1 1 1 2 2 1 1

2 1 1 2 2 2 2 2

1
( ) ( ) ( ) 1

1
( ) ( ) ( ) 1

B k

B k

q R

q R

X t X t
e

X t X t
e





 

 

 
      

 

 
      

 

                       (5) 

betonis cocvadobis deformaciebis gaTvaliswinebis Sefasebis mizniT 
Catarda erTmaliani da erTsarTuliani CarCos gaangariSeba agebis 
Tanmimdevrobis gaTvaliswinebiT. CarCos parametrebia: 8l  m; 3h  m; 2 0q  kn/m; 

0 , 5
k

   (ix. nax. 4). nax. 1-ze warmodgenil mdgomareobiT CarCos rigeli 

warmoadgens or sayrdenze mdebare statikurad rkvevad koWs (nax. 5, a), romlis 

maqsimaluri mRunavi momentia 
2

1 6 0
2 2 8

B

l l q l
M R

 
    

 

 knm (ix. nax. 5,b). mRunavi 

momentebis epiurebi CarCoSi cocvadobis gaTvaliswinebis gareSe 
warmoadgenilia nax. 6. a-ze, xolo cocvadobis deformaciebis gaTvaliswinebiT 
– nax. 6. b-ze. rogorc sqemebze warmodgenili Sedegebi gviCvenebs, maT Soris 
gansxvaveba mniSvnelovania. 

 
 
 
 
 
 
 

 

 
 
 

 

             

 

 

 

                 nax. 4                                        nax. 5 

 

 

l=8 m 

h
 =
3 
m 

HB=X1(t) 

C D 

A B 

mB=X2(t) 

q=20 kn/m 

RB=80kn  

l=8 m 

A 
B 

q=20 kn/m 

RB=80kn  

b) 

a) 

RA=80kn  
160 knm 
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nax. 6 

 

3. daskvna 

aRniSnuli CarCos gaangariSebam gviCvena, rom maqsimaluri momenti rigelis 
malSi miiReba, rodesac igi orive boloTi saxsrovnad aris dakavSirebuli 
dgarebTan (nax. 5, b). maqsimaluri mRunavi momentebia sayrdenebze – rodesac 
viTvaliswinebT cocvadobis deformaciebs (nax. 6, b). amitom, rodesac CarCos 
montaJi mimdinareobs statiaSi warmodgenili wesiT, aucileblad migvaCnia 
misi gaangariSeba nax. 5, a-ze da nax. 4-ze asaxuli sqemebis safuZvelze. 
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Исследование, методом голографической интерферометрии, совместной 

работы слоев двухслойных теплоэффективных изделий при приложении 

внешних сил и температурных воздействиях. 

В.В Лоладзе, З.И. Карумидзе, 
(Грузинский Технический Университет, ул. М. Костава 77, 0175, Тбилиси, Грузия) 

Г.В. Лоладзе (―KNAUF gips Tbilisi‖), Д.Г. Лоладзе (Стажер ГТУ, Тбилиси) 
Резюме. В строительстве, наиболее энергорессурсосберегающими жилищными и 

гражданскими сооружениями являются здания с теплоэффективными ограждающими 

конструкциями. В большинстве случаев, такие конструкции изготавливаются слоистыми, 

состоящие из несущих и теплоизоляционных слоев. Такое сочетание элементов сказывается 

в специфике работы конструкций при одновременном воздействии на них внешних сил и 

климатических факторов. Изучение различными методами поведения многослойных 

конструкций в процессе эксплуатации, позволяют уточнить методы расчета и 

технологические параметры их изготовления. Современная исследовательская аппаратура 

позволяет бесконтактными методами определять поведение многослойных элементов в 

широком диапазоне силовых и температурных воздействий. К таким методам относится 

лазерная голографическая интерферометрия. Этим методом, в предлагаемой работе, 

исследовано поведение образцов из двухслойных поризованных бетонных изделий (ДПИ) при 

статическом нагружении и температурном воздействии. 

Ключевые слова: голографическая интерферометрия, двухслойные изделия, поризованный 

бетон. 

1. Введение 
Применение метода голографической интерферометрии для изучения деформаций бетона 

[1, 2] имеет в сравнении с другими методами то преимущество, что являясь бесконтактным 

методом, позволяет на более раннем этапе фиксировать структурные изменения в бетоне. 

В проведенном исследовании, регистрация голограмм работы двухслойных поризованных 

бетонных изделий (ДПИ) при сжимающей нагрузке и температурном воздействии, 

производилась по голографической схеме Лейта [1, 3]. В эксперименте, для голографических 

исследований, использовался гелий-неоновый лазер ЛГ-215 мощностью 50 МВт, длиной 

волны излучения 0,6328 мм. 

Регистрация и фиксация голографических интерферограмм, в процессе эксперимента, 

производилась высокоразрешающими голографическими фотопластинками ПФГ- 0,3.  

2. Основная часть 
Исследовались образцы (ДПИ) стандартного размера 4х4х16 см, состоящие из 

теплоизоляционного (Т) и конструкционного (К) слоев. В качестве Т слоя служил ячеистый 

бетон, в качестве К слоя – поризованный бетон плотной структуры. Образцы изготавливались 

методом виброрасслоения единой бетонной смеси, содержащей компоненты обеих слоев [4, 

5]. Соотношение толщин слоев составляло   Т:К = 1:1. Максимальная крупность фракций 

заполнителя бетона плотной структуры составляла 5 мм.   

Методика изучения совместной работы слоев ДПИ, при сжимающей нагрузке, заключалась 

в следующем. Испытуемый образец загружался по схеме центрально – сжатого элемента в 

загрузочном приспособлении, см. Рис. 1–а. Загрузочное приспособление с образцом крепится 

на голографической установке и является объектом в голографической схеме Лейта.  

Получение голографических интерферограмм осуществлялось двойным экспонированием по 

схеме Лейта. Образец загружался нагрузкой  Ро  (которая, обычно, меньше нагрузки 

трещинообразования) и производилось первое экспонирование, затем к образцу прикладывалась 
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нагрузка  ΔР  и производилось второе экспонирование на том же голографическом носителе 

(фотопластинке). После замены фотопластинки процесс получения голографических 

интерферограмм продолжался со ступенчатым повышением нагрузки до полного разрушения 

образца. 

Изучение воздействия температуры на совместную работу слоев проводилось определением 

температурных перемещений на поверхности образца. Образец устанавливался на 

голографической установке и загружался по схеме показанной на  рис. 1–а, чем имитировалась 

работа двухслойного элемента, например, стеновой панели в сооружении. Нагрузка составляла 

Ро = 3,2 кГс / см2  (размерность кГс / см2  здесь использована для точности эксперимента, ввиду 

малых величин нагрузок, прикладываемых по ступеням к образцу в ходе исследований). Эта 

нагрузка играла также роль начальной ―обжимающей‖, уменьшающей влияние микродефектов 

структуры на результаты эксперимента. Температурное воздействие на испытуемый образец 

производилось с помощью электронагревательных элементов.   

Нагревательный элемент устанавливался  вплотную к заданному торцу образца на расстоянии 

1...2 мм от поверхности. Температуру нагревательного элемента регулировали реостатом. Это 

позволяло получать такую скорость нагрева поверхности образца, при  которой, во время 

экспонирования, температура поверхности оставалась постоянной. Температуру измеряли на 

переднем боковом торце образца с помощью терморезистора с точностью до 0,1оС. Схема 

испытания приведена на рис. 1– в. Голографические интерферограммы получали двойным 

экспонированием. При первом экспонировании поверхности слоев нагревались до температуры t 
0C, затем температуру увеличивали на Δt 0C и производили второе экспонирование. 

 В ходе экспериментов, деформации поверхности образцов изучались по смещениям 

заранее пронумерованных точек на поверхности слоев бетона и по образованным на 

исследуемой поверхности очертаниям изолиний. Нумерации и расположение точек приведены на 

рис. 1– а  и 1– в. 

 На рис. 2–а  и 2– в приведены интерферограммы образцов, полученные при различных 

уровнях нагружения. Наибольший интерес представляла средняя часть, свободная от 

опорного стеснения деформаций. 

 На рис. 3–а  и 3– в  показаны смещения точек поверхности слоев образца ДПИ в 

направлении X и Z (в плоскости нормальной к вертикальной, продольной оси образца),  под 

действием сжимающей нагрузки. 

 
 Рис. 1– а. Схема загружения образцов при исследовании деформаций       

Т и К слоев методом голографической интерферометрии 
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Рис. 1–в. Схема испытания образцов при исследовании температурных 

перемещений Т и К слоев методом голографической интерферометрии 

Рис. 3 – а. График смещения точек на поверхности Т и К слоев образца  

в  зависимости от возрастающей по ступеням сжимающей нагрузки 
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Изучение полученных интерферограмм и деформаций образцов под нагрузкой 

показали, что вплоть до разрушения – раздробления опорного сечения, образец работает как 

единое целое, расслоение отсутствует, слои работают совместно. 

 На рис. 4, 5 и 6 приведены интерферограммы образцов ДПИ при различных 

уровнях нагрева поверхности слоев в период исследования деформаций от 

температурного воздействия.  

 

Рис. 3 – в. Перемещение точек наблюдения в плоскости нормальной 

к  вертикальной оси образца 
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На рис. 7, графически показаны смещения точек наблюдения на поверхности Т и К 

слоев и на границе между слоями, в зависимости от температуры нагревания поверхности 

слоев. Приведенные на рис. 4, 5 и 6 интерферограммы и приведенные на рис. 7 перемещения 

точек показывают, что при температурах поверхностей слоев до 35 0С,  образцы ДПИ работают 

без нарушения контакта между слоями. Свыше же  35 0С  (см. рис. 5 – в, 6 – а и 6 – в), судя по 

изломам интерферограмм, наблюдается нарушение контакта  между слоями. Это говорит о 

необходимости принятия специальных мер, например связей, для обеспечения надежного 

контакта между слоями в случае эксплуатации изделий из ДПИ в условиях повышенных 

температур. Что касается деформаций отдельных слоев под нагрузкой и при температурных 

воздействиях, то деформации К слоя превосходят деформации Т  слоя и контактной зоны.   
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Если учесть, что при равномерном нагреве слоев бетона в них возникают напряжения, 

обусловленные различием коэффициентов теплового расширения разнородных составляющих 

материала или детали, то очертание полученных изолиний показывает направление и 

очертание движения теплового потока при нагреве слоев бетона ДПИ.  

В случае же с приложением на ДПИ вертикально сжимающей нагрузки, то очертание и 

направление полученных изолиний зависит от модуля упругости материала слоев ДПИ.  

3. Заключение 
Проведенными исследованиями на образцах ДПИ показано, что двухслойные бетонные 

теплоэффективные изделия достаточно надежно, без расслоения работают при сжимающей 

нагрузке в климатических условиях до температур 35 0С. При эксплуатационных условиях с 

температурой свыше 35 0С, в процессе изготовления двухслойных изделий необходимо 

использование специальных связей между слоями. 
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Рис . 7. смещения точек наблюдения на поверхности образцов и между слоями в 

зависимости от температуры их нагревания 
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uZravi qonebis sakadastro aRricxvis srulyofa  

(Tbilisis magaliTze) 

f. qvacabaia, k. gabeCava 
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 
 

reziume. miwisa da sxva uZravi qonebis saxelmwifo kadastri informaciuli 
sistemaa, romelic uzrunvelyofs yovelgvari saaRricxvo–saregistracio 
sistemebis gamarTul muSaobas,  teritoriaze arsebuli sxvadasxva uZravi 
qonebis – Senobebisa da nagebobebis, warmoeba – organizaciebisa da sxvaTa 
daregistrirebis safuZvlis Seqmnas. uZravi qonebis sakadastro aRricxva 
da am procesebis  gaumjobeseba–srulyofa uzrunvelyofs teritoriis 
marTvisa da dagegmvis, qalaqmSeneblobis, samarTlebriv–ekonomikuri  da 
ekologiuri problemebis amocanebis gadawyvetas. 

sakadastro aRricxvis srulyofis mizniT, uZravi qonebis 
samganzomilebiani kadastris danergva xels Seuwyobs rogorc uZravi 
qonebis obieqtTa aRricxvis gaumjobesebas, ise uzrunvelyofs Tanamedrove 
qalaqis teritoriebis ganviTarebasTan dakavSirebuli sxvadasxva 
sakiTxebis gadawyvetas. 
sakvanZo sityvebi:  uZravi qoneba, qalaqis teritoria,  sainformacio 
sistema, sakadastro aRricxva, Senoba–nagebobebi, samganzomilebiani 
kadastri. 

1. Sesavali 

Tanamedrove etapze qveyanaSi sakadastro samuSaoebis maRal doneze 
Catarebas da avtomatizirebuli sainformacio sistemebis funqcionirebas 
udidesi saxelmwifoebrivi daniSnuleba aqvs.  

uZravi qonebis racionalurad gamoyeneba da qalaqmSeneblobis 
perspeqtiuli dagegmva, warmoudgenelia zusti da srulyofili informaciuli 
monacemebis gareSe. informacia esaWiroeba mSeneblobas, infrastruqturis 
ganviTarebas, teritoriis rekreaciuli zonebis mowyobas da a.S. aRniSnuli 
informacia unda iyos srulyofili kartografiuli da werilobiTi cnobebis 
Semcveli. 

uZravi qonebis kadastri aris sistemaSi moyvanili dokumentirebuli 
cnobebis nakrebi–sakadastro aRricxvis obieqtebis, miwis samarTlebrivi 
reJimis, miwis nakveTebis sakadastro Rirebulebis, adgilmdebareobis, miwis 
nakveTebis zomebis, masTan myarad dakavSirebuli uZravi qonebis obieqtebisa da 
miwis nakveTebze uflebis mqone subieqtebis Sesaxeb.  [1]  

 

2. ZiriTadi nawili 

sakadastro samuSaoebis warmoebis axal midgomebTan dakavSirebiT, 
msoflioSi socialur, iuridiul–ekonomikuri da teqnikuri ganviTarebisa da 
kadastris reformis iniciativiT, amgegmavTa saerTaSoriso federaciis samuSao 
jgufis mier ganxiluli iqna kadastris warmoebis axali midgomebi. 
sakadastro sistemebis gaumjobesebis erT–erT saSualebas avtomatizacia 
warmoadgens, sadac gamoyenebulia Tanamedrove sainJinro procedurebi. 
kadastruli sistemis monacemebi gamoiyeneba rogorc  teritoriis 
dagegmarebisaTvis, ise garemos dacvis SefasebisaTvis. misi Zlieri mxare 
ukavSirdeba uflebaTa garantirebul usafrTxoebas, srulyofili monacemebis 
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flobas da swraf momsaxureobas. sakadastro sistemis teqnikuri 
mimarTulebebia: 

- sakadastro sistemis avtomatizacia, skanireba da digitalizacia; 
- qseluri muSaoba; 
- monacemTa bazis formireba; 
- monacemTa gacvla; 
- GPS/DGPS; 

- orTofoto; [2] 
did qalaqebSi, bolo dros, ufro da ufro aqtualuri xdeba miwiszeda da 

miwisqveSa sivrceebis aTvisebis sakiTxi. teritoriebis aTvisebam xeli unda 
Seuwyos qalaqebis kompaqturobas, mosaxleobis sicocxlisaTvis xelsayreli 
garemo-pirobebis Seqmnas da qalaqis mdgrad ganviTarebas. 

aRniSnuli sivrceebis efeqturi da racionaluri gamoyenebis ZiriTad 
pirobas warmoadgens, aq ganTavsebuli obieqtebisa da struqturebis 
erTmaneTTan dakavSireba da Semdgomi ganviTareba. 

qalaqis teritoriaze sivrceebis aTvisebisas, miwisqveSa da miwiszeda 
Senoba–nagebobebis aSenebisa da qspluataciis dros, Cndeba maTi erTmaneTze 
gavlenis riskebi. Sesabamisad, axali obieqtebis proeqtirebisa da mSeneblobis 
dros, aucilebelia maTi ganlagebisa da sivrciTi maxasiaTeblebis 
gaTvaliswineba. 

qalaqis zogierT teritoriaze ar arsebobs informacia miwisqveSa 
nagebobebisa da komunikaciis qselis Sesaxeb. obieqtebis Sesaxeb sivrciTi 
informaciis nakleboba xels uSlis teritoriis ganviTarebas da iwvevs 
miwebis marTvis efeqturobis Semcirebas urbanuli sivrcis integrirebuli 
ganviTarebis TvalsazrisiT. arasakmarisi informacia miwisqveSa obieqtebis 
Sesaxeb iwvevs qonebriv urTierTobebSi araswori menejeruli 
gadawyvetilebebis miRebas da Sesabamisad, saxelmwifo informaciuli 
servisebis xarisxis Semcirebas. 

uZravi qonebis saxelmwifo kadastri informaciuli sistemaa, romelsac 
gaaCnia yvelaze srulyofili da sando informacia uZravi qonebis obieqtebis 
Sesaxeb. Tanamedrove etapze, qveyanaSi uZravi qonebis kadastri 
organzomilebiani formatiT xdeba, rac iTvaliswinebs obieqtis farTobis, 
konfiguraciis da samarTlebrivi mdgomareobis dadgenas. am formiT 
warmoebuli sakadastro aRricxva ar iZleva srulyofil informacias qalaqis 
uZravi qonebis Sesaxeb. konkretul miwis nakveTze sxvadasxva simaRleze 
arsebul obieqtebs SeiZleba hyavdeT mesakuTre sxvadasxva fizikuri Tu 
iuridiuli piri. 

vertikalur dayofaze zusti informaciis ararsebobam SeiZleba gamoiwvios 
konfliqturi situaciebi - uflebrivi da qonebrivi davebi (miwisqveSa 
nagebobebisa da obieqtebis arseboba sxva mesakuTris obieqtis qveS; sainJinro 
qselebi da komunikaciebi kveTen agreTve, sxvadasxva mesakuTris miwis 
nakveTebs da sxv.). faqtobrivad, mravalsarTulian sacxovrebel kompleqsebSi 
ar arsebobs SesaZlebloba ganisazRvros mesakuTris uflebebi binis Senobis 
gare sivrceSi. 

uZravi qonebis sakadastro aRricxvis problemebis gadawyvetis erT-erTi gza 
SeiZleba iyos samganzomilebiani kadastris SemoReba. qalaqis teritoriaze 
arsebuli obieqtebis samganzomilebiani aRricxvis maCveneblebis arseboba 
xels Seuwyobs informirebuli gadawyvetilebebis miRebas urbanuli sivrcis 
dagegmvisa da dizainis Seqmnis dros, Seqmnis xelsayrel pirobebs 
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investorebisaTvis da xels Seuwyobs axali formatiT developerebis 
dainteresebas,  gaamyarebs uZravi qonebis mflobelTa sakuTrebis garantiebs. 

 

3. daskvna 
 

 q. TbilisSi uZravi qonebis aRricxvisaTvis samganzomilebiani kadastris  
danergvisa da efeqturad funqcionirebis ZiriTadi pirobebia: 

1. arsebuli 2-ganzomilebiani sakadastro samuSaoebis dasruleba, uZravi 
qonebis obieqtebze dagrovili informaciis damuSaveba da monacemTa bazis 
Sevseba-ganaxleba qveynis kanonmdeblobis yvela moTxovnebis Sesabamisad. 

2. sakanonmdeblo bazebSi cvlilebebis Setana, romelic daaregulirebs 
uZravi qonebis sakadastro aRricxvas da saxelmwifo registracias, 
uzrunvelyofs garigebebisa da uZravi qonebis bazris ganviTarebas, uZravi 
qonebis sakuTrebis, sxvadasxva uflebebisa da garigebebis registracias. 

3. sakadastro samuSaoebis ZiriTadi mizani da daniSnulebaa, cvlilebebis 
Setana sakadastro samuSaoebis Sesrulebis teqnologiaSi. obieqtTa calsaxa 
identifikacia da sxva uZravi qonebisgan misi gancalkeveba.  

miwis nakveTebTan dakavSirebiT es problema sakmaod martivad wydeba. 
sakadastro samuSaoebis Sesrulebis teqnologiis Secvla aucilebelia, 
pirvel rigSi, struqturulad rTuli Senoba-nagebobebisTvis, radganac 
struqturulad rTuli Senoba-nagebobebi SeuZlebelia calsaxad iyos 
aRwerili organzomilebian sivrceSi. kapitaluri nagebobis obieqtis proeqcia 
sibrtyeSi SeiZleba ganviTardes sruliad sxva miwis nakveTze. arsebuli 
sakadastro azomvebisa da gadaRebebis teqnologiebis farglebSi, sakadastro 
inJineri faqtobrivad ar axdens kapitaluri nagebobebis gazomvebs.  

obieqtis faqtobrivi parametrebi SeiZleba gansxvavdebodes saproeqto 
parametrebisagan, rac iwvevs uZravi qonebis kadastrSi Setanili informaciis 
cdomilebas. aucilebelia gafarTovdes kadastrSi uZravi qonebis obieqtis 
maxasiaTeblebis CamonaTvali, kerZod, kapitaluri samSeneblo obieqtebis da 
maTi individualuri struqturuli elementebis sivrculi parametrebi. 

zemoT CamoTvlili problemebis efeqturad gadawyvetis saSualebas iZleva 
lazeruli skanirebis Tanamedrove teqnologia, romlis drosac Sedegad 
viRebT obieqtis maRali sizustis, detalur samganzomilebian models. 
Tanamedrove teqnologiuri bazis formireba da samganzomilebiani sakadastro 
samuSaoebis Catareba, saSualebas mogvcems moviZioT da miviRoT maRali 
sizustis informacia uZravi qonebis obieqtis Sesaxeb; uzrunvelyofs 
maRalxarisxian, srulyofil vizualizacias da sivrciT (geografiul) 
analizs; amave dros, xels Seuwyobs urbanuli sivrcis ganviTarebis 
dagegmvasTan dakavSirebuli sakiTxebis farTo speqtris gadawyvetas. 

Tanamedrove etapze, qveyanaSi mimdinare uZravi qonebis saxelmwifo 
kadastris warmoebisaTvis gamoiyeneba sakadastro avtomatizebuli 
sainformacio sistema, romelic akmayofilebs uZravi qonebis 
organzomilebiani kadastris moTxovnebs, Tumca es sistema ver uzrunvelyofs 
samganzomilebiani sakadastro samuSaoebis warmoebas. unda Seiqmnas 
fundamenturad gansxvavebuli axali programuli produqti, romelic 
gaiTvaliswinebs samganzomilebiani kadastris moTxovnebs samganzomilebiani 
geoinformaciuli sistemebis bazaze. 

4. daiwyos samganzomilebiani kadastris sapilote programa da Semdgom 
moxdes misi analizi.  
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5. moxdes cvlilebebi sakanonmdeblo bazaSi, xeli Seewyos inJinrebis 
gadamzadebas da sivrciTi sakadastro samuSaoebis Sesasruleblad  teqnikuri  
aRWurvilobiT  uzrunvelyofas.  

 Cveni azriT, samganzomilebiani kadastris Seqmna gansakuTrebiT 
mniSvnelovania didi qalaqebisTvis. uZravi qonebis samganzomilebiani 
kadastris danergva xels Seuwyobs ara mxolod uZravi qonebis obieqtTa 
aRricxvis gaumjobesebas, qalaqis sakadastro sistemaSi arsebuli problemebis 
mogvarebas,  aramed, xels Seuwyobs uZravi qonebis bazris ganviTarebas, 
investiciebis zrdas, ekologiuri, garemosdacviTi da sanitarul-
epidemiologiuri usafrTxoebis uzrunvelyofasa da Tanamedrove qalaqis 
teritoriebis ganviTarebasTan dakavSirebuli sxvadasxva sakiTxebis 
gadawyvetas. 
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hidroteqnikuri nagebobebis saremonto samuSaoebis 

warmoeba. nagebobebis rRvevis mizezebi, mimdinare da 

kapitaluri remonti 

d. baqraZe, T. amyolaZe, k. jinWaraZe 

(saqarTvelos teqnikuri universiteti, m. kostavas 77, 0160, Tbilisi, 
saqarTvelo) 

 reziume. hidroteqnikuri nagebobebi warmoadgenes  urTules kompeqss, 
romlis eqspluatacia moiTxovs teqnikuri normebis moTxovnilebiT 
gaTvaliswinebuli miTiTebebis droulad da xarisxianad Sesrulebas. 
cnobilia, rom hidroteqnikuri nagebobebis eqspluatacia mimdinareobs 
garemo pirobebisa da wylis zemoqmedebis urTules pirobebSi. amis 
gaTvaliswinebiT nageboba mudivad ganicdis wylis doneebis cvlilebisa da 
wylis nakadis didi siCqaris zemoqmedebas. gansakuTrebiT sayuradReboa 
nagebobaTa wyalqveSa nawilis mdgomareobis kontroli vinaidan mcire 
dazianebam SesaZlebelia gamoiwvios fuZis Semgomi garTulebebi 
gamorecxvis da am dazianebaTa masStabebis zrda. 
 sakvanZo sityvebi: katastrofa, avaria, wyaldidoba, filtracia, Spuri, 
tamponi, dazogva, remonti.  

1. Sesavali 

hifroteqnikuri nagebobebis eqspluataciis procesi dakavSirebulia mZime 
garemo pirobebTan, rogoricaa temperaturuli cvlilebebi, wylis mudmivi 
zemoqmedeba nagebobaTa zedapirze. wylis dinebiT gamowveuli wyalqveSa 
nawilebis dazianeba da gamorecxva. 

cnobilia mniSvnelovani avariebi hidroteqnikur nagebobebSi ucxoeTis 
qveynebis praqtikaSi. amis magaliTebia filtraciiT gamowveuli avaria 
`betonis” miwis kaSxalze (aSS) miwis didi masis CamocurebiT gamowveuli 
avaria `vaiontis” kaSxalze italiaSi. 

msgavsi situaciebis Tavidan asacileblad saWiroa midmivi dakvirvebebis 
warmoeba hidroteqnikuri nagebobebis mdgomareobaze da maT calkeul 
konstruqciebze.  

2. ZiriTadi nawili 

hidroteqnikuri nagebobebi warmoadgenen urTules kompleqss ara marto 
masze moqmedi bunebiT sxvadasxva xasiaTisa da datvirTvis xangrZlivobisa da 
zemoqmedebis gaTvaliswinebiT, aramed TviT warmoadgenen nagebobis fuZeze 
mniSvnelovan datvirTvas, romelTa gavlenas yovelTvis ver iTvaliswineben 
proeqtirebis dros, mSeneblobis procesSi da maTi eqspluataciis dros 
hidroteqnikuri da sxva nagebobebis datvirTvebi da maTze zemoqmedeba miiReba 
gansakuTrebiT arakeTilsasurveli Sexamebis gaTvaliswinebiT. magram 
saangariSo pirobebi yovelTvis ver iTvaliswineben yovlad SesaZlebel gare 
da sxva uaryofiT zemoqmedebebs. 

gansakuTrebiT es exeba konstruqciis muSaobis xangrZlivobis ganmsazRvrel 
faqtorebs, romelTa muSaobis unaris dacva ganisazRvreba ama Tu im 
hidroteqnikuri nagebobebis sakmarisad xanrgZlivi eqspluataciiT. fizikuri 
xangamZleoba ganisazRvreba im masalebis TvisebebiT, romliTac isini arian 
Seqmnili, rac agreTve zogjer iwvevs cdiomilebebs gaangariSebebSi. calkeuli 
konstruqciebisa da mTeli nagebobis zenormatiuli msgavsi gadatvirTvebis 
araRricxva, agreTve garemo faqtorebis gaTvaliswineba iwvevs avariul 
situaciebs. 

avariebis ZiriTadi mizezebia: 
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 wylis gadadineba kaSxlis Txemze. rac mianiSnebs arasakmaris 
gamtarunarianobas katastrofuli (proqtiT gauTvaliswinebeli) 
wyaldidobis dros; 

 kaSxlis tanSi da mis fuZeSi filtraciuli da sxva deformaciebis 
zedmeti ganviTareba; 

 fuZeebis gansakuTrebuli sainJinro-geologiuri pirobebis 
arasakmarisi Seswavla, romelzec xorcieldeba hidroteqnikuri 
nagebobebis mSenebloba (kaSxlebi, hesis Senobebi, gvirabebi da sxva); 

magaliTad  SeiZleba warmoavadginoT klasikuri avariebi titon dasaxlebis 
(aSS) miwis kaSxalze filtraciis-unarianobis gauTvaliswineblobis gamo, 
agreTve gruntis didi masis wyalsacavSi uecari Camongreva da wylis 
gadadineba kaiontis (italia) kaSxlis Txemze da sxva. 

msgavsi situaciebis Tavidan acilebisaTvis tardeba mudmivi dakvirvebebi 
hidroteqnikuri nagebobebis mdgomareobaze da maT calkeul konstruqciebze, 
rac Sedis hidroeleqtro sadgurebis zedamxedvelobis samsaxuris 
movaleobaSi. teqnikuri momsaxureba warmoadgens erT-erT mniSvnelovan 
gegmiur-gamafrxilebel RonisZiebas. 

teqnikuri momsaxurebis Sedegebis mixedviT ganisazRvreba mTlianad 
nagebobis an misi calkeuli konstruqciebis mdgomareobas da maTi remontis 
aucileblobas. aseT SemTxvevebSi iTvaliswineben remontis or saxes: 
mimdinares da kapitalurs. 

mimdinare remonti saSualebas iZleva ama Tu im hidroteqnikuri nagebobis 
calkeuli konstruqciis aRdgenis an normaluri teqnikuri mdgomareobis 
uzrunvelyofs, amasTan erTad aRniSnul dakvirvebis procesSi asruleben 
umniSvnelo dazianebebis gaswrebas. dakvirvebis procesSi gamovlindeba 
saeqspluatacio maxasiaTeblebis Semcirebis mizezebi mcire deformaciebis 
gamovlenas awarmoeben profilaqtikuri RonisZiebebis konstruqciis 
elementebis dacvis uzrunvelyofisaTvis da sxva.  

pirvel rigSi maT ganekuTvnebian miwis kaSxlebSi wyaldidobis periodSi 
warmoqmnili naRvarulebisa da naWaobis umniSvnelo sicarieleebis amovseba, 
xolo naosnobis periodSi sarabe kamerebSi gemebis Sejaxeba nagebobis 
liTonis nawilebis antikoroziuli SeRebvis gareSe. mimdinare remonts 
Cveulebrivad asruleben sxva organizaciebis CarTvis gareSe. mimdinare 
remontze teqnikur dokumentacias ZiriTadad warmoadgens defeqturi uwyisi da 
ganwes-SekveTa remontis Catarebaze. 

kapitaluri remonti es aris nagebobebis dazianebuli an gacveTili 
elementebis nawilebis aRdgenis procesi, romelTa gaumarTaoba iwvevs hesis 
saeqspluatacio SesaZleblobebis SezRudvas. kapitaluri remontis amocanas 
warmoadgens nagebobebis yvela parametrebisa da nawilebis miyvana hesis 
normalur eqspluataciamde moTxovnili muSaobis unaris uzrunvelyofiT da 
saavario situaciebis Tavidan acilebiT. kapitaluri remontis dagegmvis dros 
gaTvaliswinebuli unda iqnes samuSaoebis Sesruleba wlis nebismier dros da 
sxva organizaciebis CarTvis aucileblobiT. 

gauTvaliswinebeli saavraio situaciebis SemTxvevaSi nagebobebis an maTi 
nawilebis remonti sruldeba teqnikuri mdgomareobis cvlilebis dazianebis 
xarisxisa, saremonto-aRsadgeni samuSaoebis Semadgenlobisa da moculobaze 
damokidebulebiT. 

miwisa da baetonis nagebobebis remonti 
sxvadsxva nagebobebis analizi, maT Soris kaSxlebSi balaxiT dafarva, 

sxvadasxva cxovelebisa da mRrnelebis (Tagvebi da sxva) moqmedebebi iwveven 
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ferdoebis mdgradobis cvlilebas. zeda ferdoebis dasamagrebeli samuSaoebi 
xorcieldeba wyalsacavSi wylis donis dawevis dros. warmoebs betonis 
filebis daSlili ubnebis gamocvla, qvis dayriT awarmoeben qvis nayarze 
darRveuli ubnebis aRdgenas. asfaltbetonis ekranebs faraven bitumis 
naglesiT an polimeruli fisebiT awyoben damatebiT filtraciis 
sawinaaRmdego ekranebs paterebidan gruntSi kaSxlis tanSi arsebuli 
kedlebidan da sxva. 

qveda ferdoebebis dazianebul ubnebs icaven zedapiruli mobeltviT an 
balaxis daTesviT, damatebiT xreS-kenjnari gtuntis dayriT, qveda ferdobebis 
SesworebiT, arsebuli Rvaramcilebeli Rarulebisa da arxebis remontiT. 

miwis kaSxlebisaTvis yvelaze did saSiSroebas filtraciuli wylebis 
gamosasvlelebi warmoadgenen. miwis kaSxlebSi droze aRmoCenili wylis 
filtraciis ubnebis SemTxvevaSi cdiloben daicvan filtracis Semdgomi 
gavrceleba. pirvel rigSi aucilebelia miwis nagebobebze Semcirdes wneva da 
saswrafod daiwyon saremonto samuSaoebi.  

am miznebisaTvis zeda ferdobis mxridan axorcieleben polimeruli afskiT 
dafarvit mis mitvirTvas bmuli gruntiT, romelic iyreba Txemidan an miwis 
kaSxlis bermidan. 

miwis kaSxlis agebis dros calkeuli Sreebis araxarisxiani datkepnis dros 
SeiZleba warmoiqmnas vertikaluri da ganivi deformaciebi (gazomili 
yalauris mixedviT), ris Sedegad SeiZleba gaCndes zedapiruli bzarebi, 
romelTa gankurneba warmoebs bzarebis gaswvriv Txrilebis mowyobis gziT 
Tixovani masaliT Semdgomi SevsebiT da datkepniT.  

miwis kaSxlebSi gansakuTrebiT efeqtur filtraciis sawinaRmdego 
RonisZiebas, Tixnovani gulis SemTxvevaSi warmoadgens Txemis gaswvriv 
`kedlebi gruntSi” mSenebloba 40...50 m siRrmiT. 

msgavsi filtraciis sawinaaRmdego RonisZieba iyo Sesrulebuli kalimis 
hesis miwis kaSxlis remontis dros. 

mimdinare saremonto samuSaoebis procesSi profilaktikis mizniT 
SesaZlebelia gamoyenebuli iqnes betonis zedapirebis damcavi safarisa da 
misi damuSavebis sxvadasxva xerxebi polimeruli masalis dataniT da 
gaJRenTviT, cxeli bitumis mogozviT, Sxef-betoniT da torkretirebiT. 
bewvisebri bzarebisaTvis da 0,4 mm zomis bzarebisaTvis, romlebic warmoqmnen 
eqspluataciis procesSi nagebobis betonis zedapirze, germanuli safari 
`karati” ara marto xuraven maT, aramed betonis sxeulSi Rrmad SeRweviT TviT 
betonis nagebobebis ganuyofeli nawilebi xdebian. betonis zedapirze safar 
“karatis” dataniT wyalSi arsebuli yvela Sewviseburi bzarebi ixurebian. 
safari “karati” romlis safuZvels swrafad Semkvradi cementi warmoadgens 
araorganul danamatebTan erTad, SeuZliaT SeaCeron wylis gaJonva maT Soris 
wylis wnevis 1,3-1,5 mpa pirobebSic ki. Ria milsadenebis dasafarad 
Sxefsafarebis Siga zedapirebis da miwiqveSa samuSaoebisaTvis iyeneben 
Tanamedrove damcav saSualebebs `oltek” (kanada), `akuafin” (germania) da sxva.  

msgavs izolaciebs cvalebadi doneebis zonaSi arsebuli betonis zedapirebs 
aqvT mxolod droebiTi xasiaTi da ar uwyoben xels sxvadasxva sicarieleebisa 
da niJarebisagan xangrZliv dacvas. 

nagebobebis eqspluataciidan gamoyvanis SeCerebis gareSe betonisa da 
rkinabetonis konstruqciebis remontis dros iyeneben Semdeg xerxebs: 
ineqcirebas tokretirebas, betonis dazianebul ubnebis gamagrebas sxvadasxva 
saxis safare saSualebebis daxmarebiT. 
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saineqcio xerxi ZiriTadad gamoiyeneba betonis nagebobebSi garegani 
bzarebis ganviTarebis tendeciis pirobebSi mkurnalobisaTvis. 

amisaTvis bzarebis perpendikularulad iburReba Semcirebuli daimetris 
ramodenime mokle Spuri, xolo Semdeg qveda SpurSi Seiyvaneba tamponi da 
awarmoeben xsnaris daWirxvnas mis zeda SpurSi gamoCenamde. bzarebis 
likvidaciis saremonto samuSaoebi warmodgenilia nax.-ze 1. 

 

 
 

 
nax. 1 xsnaris daWirxvniT betonSi bzaris likvidaciis sqema. 1 – bzari, 2 – 

Spurebi, 3 – tamponi, 4 – Slangi xsnarisaTvis, 5 – bzaris dagozva 

 
bzarebis zedapiruli nawili monoliTdeba sacementacio samuSaoebis 

damTavrebis Semdeg betonis an xsnaris narevis waglesviT Txevadi minis 
gamoyenebiT. xsnaris daWirxvnis wneva ar unda aRematebodes 0,2...0,3 mpa. xsnaris 
Semadgenloba damokidebulia bzaris zomaze. SedarebiT msxvili bzarebis 
daWirxvna xdeba cement-qviSis xsnariT (Ц:П:В) cementi, qvisa, wyali 2:1:1, wvrili 
bzarebi – sufTa cementis xsnari (Ц:В) 1:1, 1:2 SemadgenlobiT. 

wvrili sicarieleebis, calkeuli grZivi nakerebis Camonatexebis Sevsebas 
awarmoeben momzadebul zedapirze Sxef-betonis tirketirebiT. zogjer saWiro 
xdeba dasamagrebeli farTi Sxef-betonis datanamde gaZlierdes 10X10 an 5X5 sm 
ujredebis zomis 5 mm diametris Reroebis liTonis badiT. msxvili 
sicarieleebi an najaoebi winaswar muSavdeba pnevmoCaquCiT normaluri betonis 
zedapiramde. Slams wmenden haer-wylis WavliT, amagreben liTonis bades 
ankerebiT da farisebri yalibebis muSaobis Semdeg iwyeben betonis samuSaoebs. 

darRveuli ubnis remontis sqema naCvenebia nax. 2-ze. 
nagebobis rkinabetonis nawilebis saarmature Reroebis aRmoCenis dros 

awarmoeben korozirebuli ubnebis gawmendas an maT gamocvlas axali Reroebis 
miduRebis gziT da mxolod amis Semdeg avseben sicarieleebs betoniT. 
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nax. 2. darRveuli ubnebis remontis sqema. a. betonirebiT, b. sicarieleebis 

ineqcirebiT, 1. yalibi, 2. sicarielis zedapiri damuSavebuli pnevmoCaquCiT, 3. 
Slangi da saqSeni betonis narevis miwodebisaTvis, 4. zedapirTan ankerebiT 

mimagrebuli wvrilujredovani liTonis bade. 
kaSxlebis wyalSreebis ubnebze saremonto samuSaoebs asruleben maRali 

simtkicis betoniT, sxvadasxva mastikebiT epoqsidis fuZeze, agreTve granitis 
filebiT da liTonis mopirkeTebiT. saremonto samuSaoebis sakmarisad didi 
moculobiT awarmoeben filebiT mopirkeTebul arxebSi maTi wyaluJonadobis 
Semcirebis mizniT, arxebis qanobebis garecxvis procesSi damatebiTi 
Camqrobebis gamoyenebis gziT, wyalCamqrobi Webisa da risbermis da sxva 
gamagrebisaTvis. 

gansakuTrebiT did darRvevebs adgili aqvs wylis cvalebadi donis adgilebSi. 
yvela wyalqveSa samuSao SeiZleba daiyos avariul-gadarCeniT da wyalqveSa-
teqnikur saxeebad. pirveli dakavSirebulia flotis eqsplauatacisTan, meore 
ZiriTadad hidroteqnikur samuSaoebTan. 

hidroteqnikur nagebobebze masalebis cveTis meqanizmi (foladisa da betonis 
CarTviT) yinulis miwebebisa da yinulovani modreife safaris zemoqmedebis 
Sedegad Seswavlili mecnierebis jgufis mier. 

milovani konstruqciebis cveTis Semcirebis mizniT gamoiyeneba antikoroziuli 
qamrebi meti diametris milebis naWrebis saxiT, romlebic duRdeba gare SeduRebis 
gziT wyalqveSa-teqnikuri samuSaoebis warmoebisaTvis, romelebsac asruleben 50-
mde siRmeze gamoiyeneba rbili ventilirebadi da inJeqtoruli skafandrebi. xolo 
mcire droiT mougvarebadi aRmoCenis mizniT – msubuqi sayvinTi aRWurviloba 
niRbebisa da akvalangebis saxiT. 

myvinTavebis Sromis nayofiereba arsebiTad aris damokidebuli Casvlis 
pirobebze temperarturaze da wyalSi yofnis droze. 

 mSeneblobaze myvinTavebi asruleben fskeris da nagebobebis wyalqveSa 
nawilebis gamokvlevis samuSaoebs, awarmoeben nagebobis wyalqveSa nawilebis 
gazomvas, naturasi nagebobis wyalqveSa nawilebis dakvalvas miwis samuSaoebs 
ganekuTvneba monitorebiT miwis damuSaveba, romlebsac marTaven myvinTavebi, 
dakvalvis samuSaoebi milsadenebis Casawyobad, qvis sawolebis Seqmna. didi 
moculobis wyalqveSa samuSaoebis Sesasruleblad iyeneben damkvirveblebs. mcire 
moculobis myar da kldovan gruntebs myvinTavebi amuSaveben pnevmoCaquCebis, 
perforatorebis da wyaqlqveSa afeTqebebis saSualebiT. 

betonireba xorcieldeba wyalqveSa betonirebiT, romelTa kontrols 
myvinTavebi asruleben. 

saremonto samuSaoebis xarisxi da kontroli 
hidroteqnikuri nagebobebis konstruqciebis mimdinare da kapitaluri 

saremonto samuSaoebi unda Sesruldes teqnikuri dokumentaciis 
Tanmimdevrobis grafikisa da samuSaoebis Sesrulebis vadebis Sesabamisad. 
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nebismieri Setanili cvlileba saWiroa SeTanxmebuli iqnes proeqtis 
avtorebTan an saavtoro zedamxedvelobis warmomadgenlebTan. 

mimdinare remontis xarisxi kontroldeba yoveldRiurad saeqsplautacio 
samsaxuris xelmZRvanelis an am mizniT daniSnuli specialistebis mier. 
Sesrulebuli samuSaoebis miRebas aformeben Sesabamisi aqtiT. 

hidroteqnikuri nagebobebis kapitalur remonts ufro xSirad asruleben 
saeqpluatacio organizaciisa da mowveuli specializebuli firmebis 
gaerTianebuli ZalebiT, romlebsac gaaCniaT saremonto samuSaoebis warmoebis 
sakmarisi gamocdileba. 

remontis xerxis SerCeva damokidebulia samuSaoebis moculobaze da sirTulze. 
mSeneblobis organizaciis proeqtebis SemuSavebis dros seriozuli yuradReba 
eTmoba teqnikur RonisZiebebs, maTi Sesrulebis Tanmimdevrobas, dadgenil vadebs 
da aucilebeli Sromis da usafrTxoebis teqnikis dacvis sakiTxebs. 

garemontebuli obieqtebis miReba xdeba am mizniT specialurad daniSnuli 
komisiis mier. komisiam unda ixelmZRvanelos saremonto-samSeneblo moqmedi 
teqnikuri pirobebiT, Sesabamisi mSeneblobis nomrebiTa da wesebiT, agreTve 
saproeqto-saxarjTaRricxvo dokumentaciiT damtkicebuli wesebiT. 

komisiis muSaobis Sedegebi fiqsirdeba samuSaoebis miRebis aqtebSi. kapitaluri 
remontis Sesrulebuli samuSaoebis aqtebis safuZvelze radganac dakavSirebulia 
nagebobebis elementebisa da konstruqciebis SecvlasTan, agreTve axali 
mowyobilobebisa, hidroZalovanis CaTvliT, hidroteqnikuri nagebobebis pasportSi 
akeTeben Sesabamisi Canawerebs hesebis unikaluri nagebobebis proeqtirebis dros 
masSi Seaqvt ama Tu im saremonto samSeneblo moculobebi. 

ase, magaliTad, engur hesis saderivacio gvirabis unikalurobis 
gaTvaliswinebiT, hidroteqnikuri sadguris mSeneblobis damTavrebisa da misi 
eqspluataciaSi Cabarebis Semdeg, proeqtiT gaTvaliswinebuli iyo misi 
mdgomareobis kontroli da aucileblobis SemTxvevaSi saremonto-aRdgeniTi 
samuSaoebis Catareba pirveli xuTi wlis Semdeg. 

aseTi saremonto-aRdgeniTi samuSaoebi Catarda saderivacio gvirabis Rarul 
nawilSi, agreTve mis calkeul ubnebze betonis mosaxvis gaZliereba wyalsacavis 
donis dawevis dros 1986 wlis zafxulis periodSi. 

hidroteqnikuri nagebobebis mudmivi rekonstruqciis sakiTxi dgeba maTi 
saeqpluatacio da teqnikur-ekonomikuri maCveneblebis amaRlebis aucileblobis 
SemTxvevaSi. rekonstruqcias ZiriTadad atareben nagebobebis ZiriTadi 
saeqspluautacio funqciebis Seuwyvetlad. hidroteqnikuri nagebobebis 
rekonstruqcia da gaZliereba dawvrilebiT aris mocemuli Sesabamis 
literaturaSi. 

3. daskvna 

hidroteqnikuri nagebobebis eqsplauatacia tardeba teqnikuri normebisa da 
wesebis mixedviT. normebis sruli dacvis miuxedavad nagebobebi ziandebian 
rTuli saeqspluatacio pirobebis gamo. mgavsi dazianebebis Tavidan acilebis 
mizniT saWiroa mudmivi dakvirveba nagebobaTa mdgradobaze.  

aRsaniSnavia gegmiur-gamafrTxilebeli RonisZiebebis roli nagebobaTa 
dazianebebis gareSe xangrZlivi eqspluataciisaTvis. teqnikuri momsaxurebis 
Sedegebis mixedviT sazRvraven mTliani nagebobis an misi calkeuli nawilebis 
mdgomareobis da maTi remontis aucileblobas. aseT SemTxvevaSi 
iTvaliswineben remontis or saxes: mimdinares da kapitalurs.  

 

literatura 
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q. Tbilisis saqalaqo sazogadoebrivi satransporto 

sistemis ganviTareba masSi sarelso transportis 

integraciiT 

i. fifia, m. moiswrafiSvili 
 (saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 
reziume. statiaSi ganxilulia q. Tbilisis saqalaqo sazogadoebrivi 
satransporto sistemis ganviTareba masSi sarelso transportis 
integraciiT, gaanalizebulia sistemaSi warmoqmnili problemebi, 
SemoTavazebulia arsebuli metropolitenisa da q. Tbilisis teritoriaze 
gamavali sarelso infrastruqturis, Cqarosnuli tramvaisa da damxmare 
satransporto saSualebebis efeqturi dagegmvisada gamoyenebis 
RonisZiebebi, gansazRvrulia maTi ganxorcielebis Sedegad mosalodneli 
efeqtebi da gamokveTilia mosalodneli riskebi. 
sakvanZo sityvebi: saqalaqo sazogadoebrivi satransporto sistema, 
sarelso transporti, metropoliteni, tramvai, saqalaqo eleqtro 
matarebeli. 

1. Sesavali 
cnobilia, rom intermodaluri samgzavro satransporto sistemis modelSi 

did manZilebze mgzavrTa gadaadgilebisTvis upiratesoba sarelso 
transports unda mieniWos, xolo saavtomobilo sazogadoebrivi transportis 
gamoyeneba unda xdebodes sarelso transportTan mimyvani an sarelso 
transportis sadgurebs Soris teritoriebis radialurad dafarvis funqciiT. 

aRniSnuli pirobis gaTvaliswinebiT Cvens mier q. Tbilisis magaliTze 
SemoTavazebulia did da saSualo qalaqebSi saqalaqo sazogadoebriv 
satransporto qselSi sarelso transportis integraciis RonisZiebebi rogorc 
arsebuli infrastruqturis gaZlierebis, ise axali infrastruqturis CarTviT 
satransporto sazogadoebriv sistemaSi. 

 

2. ZiriTadi nawili 

Mmetropoliteni.  problemis arsi: rogorc wesi metropolitenebis 
mimdebared avtobusebis gaCerebebi gadatvirTulia, ris gamoc warmoiqmneba 
sacobebi. garda amisa, 

mgzavrebi arcTu iSviaTad avtobusebiT sargebloben 1-3 gaCerebis 
gasavlelad, rac iwvevs avtobusebis gadatvirTvas, Casxdoma-gadmosxdomis 
drois gazrdas da Sesabamisad, am punqtebs Soris gadaadgilebis siCqarezec 
axden gavlenas. 

gasatarebeli RonisZieba: upiratesad mniSvnelovania moxdes arsebuli 
infrastruqturisa da savagono parkis rekonstruqca, raTa uzrunvelyofili 
iqnas usafrTxo, komfortuli da Seuferxebeli moZraoba; 

saWiroa daematos metropolitenis moZravi Semadgenloba, romliTac dRis 
Cveulebriv monakveTebSi matareblis lodinis dro iqneba 3-5 wuTi, xolo pikis 
saaTebSi 2-3 wuTi. TiToeul sadgurze unda iqnes uzrunvelyofili 
mgzavrebisgan baqnebis sruli dacla dRis nebismier monakveTSi. 

  unda ganxorcieldes metropolitenis dafarvis arealis zrda 
damatebiTi amosasvlelebis mowyobiT. damatebiT moZravi bilikebis 
damontaJebiT unda gaizardos TiToeuli sadguris amosasvlelebs Soris 
manZili minimum 500 metramde, rac uzrunvelyofs mgzavrTa da 
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avtotransportis gadanawilebas, garkveulwilad Seamcirebs avtobusebiT 
mosargebleTa ricxvs; 

unda ganxorcieldes metropoliteniT mosargebleTa raodenobis gazrda 
damatebiTi infrastruqturis mowyobiTa da servisebis SeTavazebiT. 
gareubnebis metropolitenis teritoriaze unda ganTavsdes mravalsarTuliani 
parkingebi, raTa waxalisdes kerZo avtomobilebiT gadaadgilebis Canacvleba 
metropoliteniT. kerZo avtomobilebis mflobelebs metropoliteniT 
mgzavrobis safasuris gadaxdis SemTxvevaSi unda dauwesdeT parkingis 
SeRavaTiani tarifi. 

mosalodneli efeqti: gaizrdeba metropoliteniT gadayvanil mgzavrTa 
raodenoba, Semcirdeba saavtomobilo infrastruqturis dakavebis maCvenebeli 
kerZo da municipaluri avtomobilebis mier, rac dadebiT gavlenas moaxdens 
sacobebisa da haerSi Tburi namwvi airebis Semcirebaze TvalsazrisiT, 
metropolitenis sadgurebidan ramodenime punqtSi gadanawildeba 
saavtomobilo sazogadoebrivi transporti mimarTulebebis mixedviT, 
Semcirdeba sazogadoebrivi transportis im momxmarebelTa ricxvi, romlebic 
sargebloben 2–3 gaCerebis manZilze gadaadgilebisTvis. 

magaliTisTvis SegviZlia ganvixiloT is sadgurebi, sadac SesaZlebelia 
zemoT aRniSnuli RonisZiebebis gatareba.  

 
 parkingebi  
     parkingebi da damatebiTi amosasvlelebi 
 damatebiTi amosasvlelebi 

nax. 1. q. Tbilisis metropolitenis sqema datanili parkingebiT da miniSnebuli 
damatebiTi amosasvlelebiT 

 
ganxorcielebis riskebi:  mniSvnelovani kapitaldabandebis moculobebi 
damatebiTi amosasvlelebis mosawyobad, vinaidan isini unda moewyos 
gvirabebSi, rac ZviradRirebul sainJinro nagebobas warmoadgens, 
metropolitenis mimdebared mWidrod ganlagebuli arsebuli Senoba-
nagebobebis gamo saparkinge infrastruqturisTvis adgilis gamoZebna. 
saqalaqo eleqtromatareblebi: 
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problemis arsi: q. rusTavidan da q. mcxeTidan dedaqalaqisken yoveldRiurad 
mniSvnelovani moculobis mgzavrTnakadebi moedineba, romelTa momsaxureba 
xorcieldeba saavtomobilo transportiT. aRniSnuli saavtomobilo 
transportis gaCerebebi ar mdebareobs qalaqis SemosasvlelSi da xSir 
SemTxvevaSi maTi gaCerebis punqtebi centralur ubnebTan axlos e.w. ,,meore 
centrebTan“ aris ganlagebuli. mag. vagzlis moedani, sportis sasaxlis 
mimdebare teritoria, orTaWala, didubisa da werTlis metrosadgurebTan. 
saWiroa maTi raodenobis Semcirebis waxaliseba alternatiuli transportis 
SeTavazebiT.  

gasatarebeli RonisZieba: q. Tbilisis sazogadoebrivi satransporto 
sistemis sqemis Camoyalibeba mcxeTisa da rusTavis mimarTulebebiT 
mgzavrTnakadis gadaadgilebis gaTvaliswinebiT masSi saqarTvelos rkinigzis 
infrastruqturis gamoyenebiT eleqtromatareblis CarTviT. 
mosalodneli efeqti: TbilisSi SesaZlebelia mcxeTidan rusTavamde dainiSnos 
samgzavro saqalaqo tipis Semadgenloba, romelic ss saqarTvelos rkinigzis 
qalaqSi gamavali infrastruqturis gamoyenebiT Seasrulebs regularul 
reisebs yovel 30-45 wuTSi 6 saaTidan 24 saaTamde. aRniSnuli marSrutebi 
konkurencias gauwevs samarSruto taqsebs im pirobiT, rom mgzavrobis 
Rirebuleba ar unda aRematebodes 80 TeTrs. moZravi Semadgenloba SesaZloa 
Sedgebodes 2-6 vagonisgan dRis monakveTebis mixedviT. garda arsebuli 
sarkinigzo sadgurebisa saWiroa moewyos damatebiT 6 gaCerebis punqti TiTo 
wuTi gaCerebis xangrZlivobiT. aRniSnuli RonisZiebis gatarebiT (28-36 reisi 
orive mimarTulebiT) SesaZlebeli gaxdeba dReSi 18-20 aTasi mgzavris 
gadayvanis sarelso transportiT qalaqis farglebSi da mimdebare qalaqebSi, 
rac gamoaTavisuflebs quCebs daaxloebiT 1000-1200 samarSruto taqsis 
moZraobisgan, gantvirTavs qalaqis centralur quCebs (ZiriTadad rusTavis, 
lilos da mcxeTis marSrutebisgan da iseTi marSrutebisgan, romlebic mTeli 
qalaqis gavliT emsaxurebian mgzavrTa gadayvanas avWala-didubis (diRmis) 
teritoriidan.) 

aseve SesaZlebelia rkinigzis infrastruqturis gamoyeneba mokle 
marSrutebze sarelso avtobusebis daSvebiTac, romelTaTvisac saWiroa 
moewyos gaCerebis Cixebi da SeTanxmebuli iqnas maTi moZraobis grafiki ss 
saqarTvelos rkinigzis gadazidvebis filialTan. sarelso avtobusebis 
tevadoba saSualod 45-60 mgzavria. SesaZlebelia aRniSnuli RonisZiebiT 
saavtomobilo transportis CanacvlebiT miviRoT dReRameSi damatebiT 100-150 
samarSruto taqsebis Canacvlebis SesaZlebloba, rac aseve aisaxeba qalaqis 
quCebis gamtarunarianobis zrdaze da Sesabamisad ekologiuri fonis 
gaumjobesebaze. dReisaTvis, saqarTvelos rkinigzis infrastruqturis 
gamoyeneba SesaZlebelia damatebiTi liandagebis mowyobis gareSec. cxrilSi 1 
mocemulia ss saqarTvelos rkinigzaze moZravi wyvilmatareblebis raodenoba. 
cxrilSi 2 ki mocemulia matareblebis raodenoba, romlebic SeiZleba 
gamoyenebuli iqnas mcxeTa-rusTavis monakveTze (maTi remontis Semdeg), rac 
uzrunvelyofs dasaxuli 28-36 reisis Sesrulebas orive mimarTulebiT. 
arsebuli sarkinigzo infrastruqturis gamoyenebis etapebi SeiZleba  

CamovayaliboT Semdegi TanmimdevrobiT: 
1. pirveli etapi - urbanuli daniSnulebiT 16 wyvili saqalaqo 
eleqtromatareblis sarkinigzo mimosvla SesaZlebelia arsebuli 
infrastruqturis gamoyenebiT sanam masze dReRameSi imoZravebs ss 
saqarTvelos rkinigzis  35 wyvili matarebeli da grafiki unda iqnas 
SeTanxmebuli infrastruqturis mflobel kompaniasTan; 
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2. meore etapi - urbanuli daniSnulebis sarkinigzo mimosvla 
SesaZlebelia arsebuli infrastruqturis gamoyenebiT misTvis damatebiTi 
asaqcevi liandagebis (gaCerebebisTvis da matarebelTa gatarebisTvis) 
mowyobiT sanam masze imoZravebs dReRameSi 45 wyvili matarebeli da grafiki 
unda iqnas SeTanxmebuli ss saqarTvelos rkinigzasTan; 
3. mesame etapi - urbanuli daniSnulebis sarkinigzo mimosvlisTvis unda 
moewyos arsebuli infrastruqturis gaswvriv damatebiTi liandagi da misi 
grafiki ar iqneba damokidebuli dReRameSi rkinigzaze moZravi 
wyvilmatareblebis raodenobaze.   

                                                 cxrili 1 

ss saqarTvelos rkinigzaze moZravi wyvilmatareblebis raodenoba. 

 
                                                                       cxrili 2. 

eleqtromoZravi Semadgenlobebis raodenoba 

 
aRniSnuli SemoTavazebiT pirvel or etapze  infrastruqturisTvis da aseve 
moZravi SemadgenlobebisTvis mcire danaxarjebiT SevZlebT miviRoT iafi 
satransporto saSualeba mosaxleobisTvis da qalaqis quCebis saavtomobilo 
transportisgan gantvirTvis efeqti, rac SeiZleba mis dadebiT mxared 
ganvixiloT. 

uaryofiT mxared gnixileba sarelso transportis mobilurobis dabali 
done da momxmarebelTa metnaklebad fiqsirebuli raodenoba, Tumca arc Tu 
mcire, rogorc kvlevis Sedegad iqna gamovlenili. 
gamomdinare aqedan, am tipis satransporto saSualebis CarTva urbanul 
satransporto momsaxurebaSi moaxdens dadebiT zegavlenas q. Tbilisis 
saqalaqo sazogadoebrivi satransporto sistemis muSaobis saerTo 
gaumjobesebaze da misi resursis gamoyeneba mniSvnelovania. 
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saqalaqo eleqtromatareblis gamoyenebis proeqtis realizaciis 
SesaZleblobis safuZvels gvaZlevs msoflios mraval qalaqSi 
ganxorcielebuli analogiuri proeqtebi, romlebic warmatebiT integrirda 
sagareubno sarkinigzo transportad qalaqebis Sida sazogadoebriv samgzavro 
transportTan.   

rogorc wesi, didi qalaqebis umravlesobaSi, sadac sarkinigzo xazebi gadis 
qalaqis farglebSi sazogadoebrivi transportis  sistemaSi moxda qalaqis 
eleqtromatareblebis an sarelso avtobusebis CarTva axali marSutebis 
formirebis gziT. 
    nebismieri ganxorcielebuli proeqtis farglebSi qalaqebSi 
eleqtromatareblebis/sarelso avtobusebis gamoyenebis ZiriTadi mizani iyo 
qalaqis sagzao qselebis ganmuxtva, uaxlesi raionebis mosaxleobis 
mobilurobis uzrunvelyofa, saimedo transportiT garantirebuli 
gadaadgileba samuSao da dasvenebis adgilebTan, saswavleblebTan da sxva, 
qalaqis socialur cxovrebaSi sarkinigzo gadazidvebis diversifikaciisa da 
centrisgan daSorebul raionebs Soris ekonomiuri kavSirebis uzrunvelyofa.  
   agreTve, aRsaniSnavia, rom saqalaqo eleqtro sarelso transporti 
xasiaTdeba maRali gamtarunarianobiT. aseve cnobilia, rom zogadad qalaqis 
mosaxleobas negatiuri damokidebuleba aqvs qalaqis teritoriaze sarkinigzo 
xazis funqcionirebaze. xSir SemTxvevaSi moqalaqeebi ayeneben moTxovnas 
demontirebuli iqnas qalaqSi sarkinigzo xazebi, rac SesaZlebelia Seicvalos 
misi qalaqSi gadaadgilebisaTvis  gamoyenebis  procesSi. arsebobs magaliTebi 
roca qalaqebSi (londonSi, romSi, kievSi da sxva) sarkinigzo gadazidvebis 
mimarT sazogadoebis negatiuri damokidebuleba Seicvala qalaqis pirobebSi 
maTi realizaciis procesSi, rac damtkicebulia socialur kvlevebiT. aseTi 
proeqtebis dadebiTi mxareebi unda gamovlindes maTi funqcionirebisas 
municipaluri organoebis mxardaWeriT mosaxleobis pozitiuri ganwyobis 
amaRlebaSi [35]. 
 tramvai problemis arsi: q. Tbilisis satransporto qselSi ar aris 
integrirebuli dReisaTvis saukeTeso ekologiurad sufTa sazogadoebrivi 
satransporto saSualeba - tramvai, romlis infrastruqturis mowyobisadmi 
sazogadoebas aqvs mcdari Sexeduleba, TiTqosda misi mizeziT saqalaqo 
saavtomobilo gzebze warmoiqmneba sacobebi.  
gasatarebeli RonisZieba: tramvais infrastruqtura or liandagiani 
xazebisTvis saWiroebs araumetes 8 metris siganis quCas, xolo erTliandagiani 
xazisTvis sakmarisia mxolod 3,5 metris siganis zoli. tramvais xazebi unda 
ganviTardes metropolitenebis dafarvis armqone arealebSi da gansakuTrebiT 
im teritoriebze, sadac umeteswilad warmoiqmneba sacobebi, aseve mWidrod 
dasaxlebul ubnebSi, sadac binadroben didi raodenobiT adamianebi. 
mosalodneli efeqti: tramvai swrafi, stabiluri da komfortuli 
satransporto saSualebaa da Sesabamisad igi konkurencias gauwevs 
saavtomobilo satransporto sazogadoebriv transports da waaxalisebs kerZo 
avtomobilebis gamoyenebis Semcirebas. 
ganxorcielebis riski: dReisaTvis tramvais satransporto qselSi CarTvisTvis 
samuSaoebi dasawyebia nulovani donidan da Sesabamisad saWiroebs 
mniSvnelovan kapitaldabandebebs, rac ZiriTad risks warmoadgens. 
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nax. 2. saqalaqo sazogadoebrivi satransporto sistema masSi integrirebuli 

sarelso transportiT 
satransporto momsaxureobis bazarze ekologiuri sarkinigzo transportis 
konkurentunarianobisa da mimzidvelobis asamaRleblad saWiroa Seiqmnas 
pirobebi mosaxleobis mobilurobis moTxovnilebis dasakmayofileblad.    

  didi da saSualo qalaqebis satransporto momsaxurebis gaumjobebsebis 
sqemaSi sarelso transportis CarTvis sirTuleebisa da mosalodneli 
riskebis Sefasebisa da maTi marTvis meqanizmebis SemuSavebisaTvis 
aucilebelia Semdegi samuSaoebis Sesruleba: 

  qalaqis ganviTarebis tendenciis analizi; 
  qalaqis teritoriaze gamavali saerTo sargeblobis  sarkinigzo xazis 

gamtarunarianobis gamokvleva da analizi, aseve sagareubno sarkinigzo 
mimosvlebis matareblebis moZraobis arsebuli grafikis analizi; 

  qalaqis Sida sarkinigzo arsebuli gadazidvebis moculobis analizi da 
qalaqis Sida gadazidvebSi samgzavro transportis saxeobebis 
konkurenciis Sefaseba (maT Soris ekologiuri transportis, usafrTxo 
moZraobis, qalaqis zonebad dayofis da sxvaTa gaTvaliwinebiT); 

  sarkinigzo transportiT Sida samgzavro gadazidvebis alternatiuli 
marSutebis organizaciis Sefaseba; 

  sarkinigzo infrastruqturis gamokvlevis mizniT, gadasarbenis drois 
gamoTvlisa da optimizaciisaTvis matareblis  eqsperimentuli svlis 
gegmis SemuSaveba; 

  eqsperimentuli svlis monacemebiT wevis gamoTvlebis warmoeba; 
  qalaqis teritoriaze eleqtro matareblebis moZraobis grafikis 

Sesabamisad xazebis ganTavsebis SemuSaveba; 
  moZravi SemadgenlobisTvis brunvis grafikebis SemuSaveba; 
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  intermodaluri gadazidvebis SesaZleblobis ganxilva (mag. saqalaqo 
eleqtromatarebeli - avtotransporti/tramvai/metropoliteni); 

  gadazidvebis satarifo politikis SemuSaveba intermodaluri 
gadazidvebis gaTvaliwinebiT; 

  sareklamo kompaniis programis SemuSaveba; 
  msxvil sawarmoebsa da gadamzidav kompaniebs Soris sacxovrebeli 

adgilidan samuSao adgilamde mgzavrTa gadayvanaze specialuri 
tarifebis dawesebis SeTanxmebis  miRwevis SesaZleblobis gamonaxva; 

  qalaqis teritoriaze sarkinigzo samgzavro eleqtro transportis 
infrastruqturis obieqtebis remontisa da modernizaciis aucileblobis 
Sefaseba  (kerZod samgzavro baqnebis, masTan misasvlelebis da sxva). 

  samgzavro transportis saWiro raodenobis da maTi ganaxlebis 
meTodebis prognozireba intermodaluri gadazidvebis organizaciisaTvis 
saWiro avtotransportis CaTvliT; 

proeqtebis riskebis analizi:  
 riski, rom ver moxdes miRweva  gadazidvebis prognozirebuli 

moculobisa; 
  sxva saxeobis transportis mxridan konkurenciis arsebobis riski; 
  danaxarjebis gazrdis riski; 
  moZravi Semadgenlobis eqsloataciidan gamosvlis SesaZlebloba da 

sxva. 

3. daskvna 

    saerTo jamSi, axali marSutebis danergvis efeqturobis Sefaseba moicavs 
Semosavlebis faqtorebs, dakavSirebuls mgzavrTa gadazidvebTan, maTTvis 
momsaxureobis gawevisaTvis da aseve sxva Semosavlebsac  sazogadoebrivi 
transportis muSaobis organizaciis sajaroobidan gamomdinare,  magliTad 
reklamebis ganTavsebiT. danaxarjebis siaSi Sedis sarkinigzo 
infrastruqturiT sargeblobis xarjebi da samgzavro gadazidvebis 
organizaciis xarjebi.  
  saqalaqo sazogadoebrivi transportis qselSi sarelso transportis 
integracia unda ganxorcieldes Semdegi ori kriteriumis ganuxreli dacviT:  
1. mgzavrebisaTvis  satransporto saSualebis  molodinis drois 
minimizacia - kriteriumi, romelic asaxavs qalaqis Sida sarkinigzo 
sazogadoebrivi transportis organizaciis socialur orientacias da  
mgzavrobis xarisxs. 
2. mgzavrTa nakadis maqsimaluri raodenobis momsaxureoba - momsaxure 
kompaniis ekonomiuri interesi. 
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rkinabetonis nakeTobebis Tboteniani damuSavebis 
reJimebis optimizacia saqarxno pirobebSi 

 

z. bekuriSvili 
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 
reziume. statiaSi ganxilulia Tboteniani damuSavebis teqnologia normalur 
atmosferul wnevasa da 50-97C temperaturaze. warmodgenilia uwyveti 
moqmedebis Tbodanadgarebis tipebi, horizontaluri kamerebi da kaseturi 
formebi. ganxilulia rkinabetonis Spalebis Tboteniani damuSavebis reJimebi, 
nakeTobis qceva temperaturis awevisa da dawevis dros, warmodgenilia ori 
saxis temperaturuli reJimi, cementis xarjis mixedviT. gakeTebulia analizi, 
produqciis xarisxisa da ekonomikuri maCveneblebis dazogvisas. Tboteniani 
damuSavebis procesSi dadebiT faqtorebTan erTad, SeiZleba warmoiqmnas 
faqtorebi, romlebic uaryofiTad moqmedebs Spalebis struqturis 
formirebaze. 
 Cveni mizani iyo umokles droSi migveRwia gadasacemi normirebuli 
simtkicisaTvis da gamogvericxa destruqciuli procesebis warmoqmna. rac 
ganvaxorcieleT Tboteniani damuSavebis reJimebis optimizaciiT da cementis 
xarjis sagrZnobi SemcirebiT.  
sakvanZo sityvebi: nakeTobis gamyareba, betonis narevis Tboteniani 
damuSavebis reJimebi, fiziko-qimiuri procesebi, izoTermuli dayovneba, 
cementis hidratacia, kaseturi formebi. 

1. Sesavali 

miuxedevad imisa, rom saqarTveloSi mSeneblobis ZiriTadi wili modis 
monoliTur mSeneblobaze, aris iseTi sapasuxismgeblo rkinebetonis 
nakeTobebi da konstruqciebi, romlebic saWiroeben rkinabetonis qarxnebs. ase 
magaliTad, rkinebetonis sarikinigzo Spalebi, maRali Zabvis gadacemisaTvis 
gankuTvnili rkinebetonis dgarebi, samsxiviani ankerebi, samsxiviani fundamenti, 
maRali Zabvis sahaero eleqtrogadamcemi xazis rkinabetonis sayrdeni dgari 
da sxva rTuli konfiguraciis nakeTobebi. 

aseTi nakeToba saWiroebs Tbotenian damuSavebas gamyarebis drois 
dazogvis mizniT. 

S.p.s. `Tbilisis rkinabetonis Spalebis qarxana", romelic mdebareobs 
kairos q. #6-Si moqmedebs 1968 wlidan. qarxanaSi damzadebuli nakeTobebiTaa 
agebuli Tbilisis rkinigzis centraluri vagzali, borjomis vagzlis 
konstruqciebi da lokomotivis stadioni. 1999 wels eqspluataciaSi Sevida 
rkinabetonis Spalebis mwarmoebeli inglisuri xazi, romelic cvlaSi 400 
erTeul evrostandartis Spals amzadebs. 2003 wels damatebiT damontaJda 
rkinabetonis Spalebis mwarmoebeli italuri xazi, romlis warmadobac cvlaSi 
320 erTeulia. mogvianebiT damontaJda aseve mesame teqnologiuri xazi 
`miqsori", romlis warmadoba 360 erTeulia cvlaSi [1]. 

qarxanaSi arsebuli Tboteniani damuSavebis reJimebi mimaCnda 
arasrulfasovnad, radgan produqciis xarisxi ar akmayofilebda normatiul 
moTxovnebs, TviTRirebuleba iyo maRali da qarxana iRebda materialur 
zarals. vinaidan maSin vmuSaobdi qarxnis laboratooris ufrosis moadgiled, 
Cavatare eqsperimentuli kvlevebi da SevTavaze qarxnis teqnikur sabWos, 
romelic uSualod am sakiTxTan dakavSirebiT gaimarTa, Spalebis 
dasamzadeblad racionalurad gaangariSebuli betonis narevebis Sedgeniloba 
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da nakeTobebis Tboteniani damuSavebis optimaluri reJimebi, rac moiwona 
teqnikurma sabWom da miiRes gadawvetileba qarxanas emuSava Cemi SeTavazebuli 
betonis narevebis SedgenilobiTa da Tboteniani damuSavebis optimaluri 
reJimebiT. 

2. ZiriTadi nawili 

arsebobs betonis bunebriv da xelovnur gamagrebis procesi. bunebrivi 
gamagreba SeiZleba davaCqaroT swrafmyarebadi cementiT, xisti betonis 
narevSi, damaCqarebeli qimiuri danamatebis gamoyenebiT. xelovnuri gamagreba _ 
egreT wodebuli Tboteniani damuSavebaa, romelic gamoiyeneba saqarxno 
pirobebSi. farTod gamoiyeneba betonis Tboteniani damuSavebis iseTi meTodebi, 
romlebic saSualebas gvaZlevs avamaRloT betonis narevis temperatura, 
saWiro tenianobis SenarCunebiT, ris Sedegadac izrdeba qimiuri reaqciis 
siCqare cementsa da wyals Soris da mniSvnelovnad izrdeba betonis sawyisi 
(dRe-Ramuri) simtkice. 

asawyob rkinabetonis qarxnebSi sul ufro metad gamoiyeneba nakeTobis 

TbodamuSaveba atmosferul wnevaze, orTql-haeris garemoSi 80-85C 

tempertauraze an dayovneba gajerebuli orTqlis garemoSi 100C-ze orTqliT 
gajerebuli garemo, gamoricxavs betonis gamoSrobas da qmnis cementis 
hidraticiis saWiro pirobebs. [2] 

kvlevebiT dadgenilia [3-4], rom betonis Tvisebebi da fizikur-qimiuri 
procesebi ganisazRvreba ara imdenad fizikuri gardaqmebiTa da axali 
warmonaqmnebis fazuri SedgenilobiT, romlebic warmoiqmneba cementis 

hidrataciis dros, aramed betonis mTliani struqturiT. 100C-mde betonis 
narevis TbodamuSavebisas, fazur gardaqmnebzea damokidebuli betonSi 
mimdinare qimiuri reaqciebis daCqareba.  

betonis simtkice Tboteniani damuSavebis Semdeg damokidebulia 
TbodamuSavebis reJimze, cementis aqtivobaze da markaze, agreTve betonis 
Sedgenilobaze. 

Catarebuli kvlevebis safuZvelze SeiZleba Camoyalibebuli iqnas 
damokidebuleba optimalur Tbotenian reJimSi damuSavebul betonis simtkicesa 
da wyalcementis fardobas Soris [5]. cxrili 1. 

 
TbodamuSavebuli betonis simtkicis damokidebuleba w/c fardobasTan 

cxrili 1 
 
      w/c 

betonis % simtkice misi klasidan 
4 saaTiani damuSavebis 

Semdeg 
28 dRiani damuSavebis 

Semdeg 
0,6 da meti 60-65 85-95 
0,4-0,5 65-70 95-105 
0,4-ze naklebi 70-85 100-110 

betonSi struqturuli darRvevebi SeiZleba warmoiqmnas temperaturis 
awevis da dawevis periodebSi. maTi Tavidan acilebis mizniT mimarTaven 
saWiroa betonis winaswar dayovneba, temperaturis awevis da dawevis 
siCqareebis racionalurad SeirCeva. 

kvlevebi miznad isaxavda dagvedgina optimaluri Tboteniani damuSavebis 
reJimebis, cementis xarjis mkveTri SemcirebiT, romelic mogvcemda saSualebas 
sagrZnoblad Segvemcirebina produqciis TviTRirebuleba da migveRo 
ekonomikuri efeqti. yvela zemoTxsenebuli kvleva Catarebuli iqna Tbilisis 
rkinabetonis Spalis qarxnis laboratoriaSi. 
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qarxnis teqnikurma sabWom mizanSewonilad  CaTvala Catarebuli 
kvlevebiT dadgenili optimaluri Sedgenilobebi, mocemulia cxril 2-Si. 

 
rkinabetonis Spalebis dasamzadeblad arsebuli (moqmedi) da 

SeTavazebuli betonis Sedgenilobebi 
cxrili 2 

 
betonis Semadgeneli komponentebis xarjviTi normebi 1m3 betonis narevze,kg 

arsebuli (moqmedi) Sedgeniloba SeTavazebuli Sedgeniloba 

1. cementiCEMI 42,5R (haidelbergi) – 
580*_600** 

1. cementiCEMI 42,5R (haidelbergi) – 520 

2. qviSa (bunebrivi) _310 2. qviSa (bunebrivi) _ 355 

3. qviSa (damsxreuli) _ 310 3. qviSa (damsxreuli) _ 350 

4. RorRi (5-10) - 310 4. RorRi (5-10) – 340 

5. RorRi (10-20) - 750 5. RorRi (10-20) – 780 

6. wyali (sasmeli) _ 190 6. wyali (sasmeli) _ 85 

7.qim. danamati CHRYSO PREMIA G-180 – 5 7.qim. danamati CHRYSO PREMIA G-180 – 5 

=2450 kg/m3 =2430 kg/m3 

 * - cementis xarjviTi norma inglisur xazze 
** - cementis xarjviTi norma italiur xazze 

 rac Seexeba kvlevis ekonomikur mxares, cementis xarjis Semcirebisa da 
bunebrivi airis dazogviT miRebulma wliurma ekonomikurma efeqtma Seadgina: 

cementis dazogviT _ 169020 lari 
bunebrivi airis dazogviT _ 396516 lari 

jamuri ekonomikuri efeqti - - 565536 lari 
qvemoT mocemul diagramaSi warmodgenilia temperaturuli reJimebi 

Tboteniani damuSavebis dros rkinabetonis Spalis sawarmoeblad inglisur 
teqnologiur xazze zafxulis periodSi (grafiki 1). 

 

 

I – Tboteniani damuSavebis moqmedi (arsebuli) reJimi; 
II _ Tboteniani damuSavebis  (SeTavazebuli) reJimi; 
1. winaswari dayovnebis dro; 

1 3 

2 

3 

4 

1 

1 

2 4 

II 
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2. temperaturis matebis dro; 
3. izoTermuli dayovnebis dro T=const; gadasacemi simtkicis formireba; 
4. temperaturis dawevis dro. 

 
dasaxuli amocana: orTqlis temperaturis Semcireba bunebrivi airis 

ekonomiis mizniT, cementis xarjis Semcireba.  
SeniSvnebi: 
1. winaswari dayovnebis dro Sedgeba Semdegi stadiebisagan: 
a) betonis narevis Casxma formebSi – 2,5 sT; 
b) firfitebis Cayra _ 1,5 sT; 
g) specialuri tilos gadafareba _ 0,5 sT; 
d) dayovneba orTqlis miwodebamde _ 0,5 sT. 
                               
                                jamSi: _ 5 saaTi.  

 
suraTi 1. rkinabetonis Spalis kaseturi formebi 

2. grafikidan (I) Cans, ramdenadaa darRveuli da arasrulfasovani 
izoTermuli dayovnebis dro T=const   (3) 

3. temperaturuli reJimis (I) SemTxvevaSi temperaturuli gradienti 

dayovnebis Semdeg pirvel saaTis ganmavlobaSi  Seadgens 38C/sT grafiki I, xolo 

temperaturuli reJimis SemTxvevaSi - 16C/sT II grafiki. 

 



samecniero-teqnikuri Jurnali ,,mSenebloba“ 

SCIENTIFIC-TECHNICALJOURNAL,”BUILDING“                #4(53), 2019 
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ«СТРОИТЕЛЬСТВО» 
 

80 
 

 
      suraTi 2. Spalebis dasamzadebeli                 suraTi 3. danadgari romelic 
teqnologiuri xazi betonis Casxmis win                  uzrunvelyofs specialuri             

                                                         tilos gadafarebas kasetur           
                                                                                                        formebze 

 
suraTi 4. mimdinareobs Tboteniani damuSavebis                             suraTi 5. laboratoriaSi       
                                    reJimi                                                                             warmodgenili sakontrolo                 

                                                                                                                 nimuSebi gamocdis win 
 

 
suraTi 6. dakompleqtebuli mza produqcia 
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4. winaswari dayovnebis dro ufro bevrad aris damokidebuli cementis 
Tvisebebis stabilurobaze (Sekvris dawyebis da damTavrebis dro). 

teqnologiur xazze, betonis Casxmis procesis dros sakontrolo nimuSebs 
viRebdi xuT poziciaze, romlebsac valagebdi Casxmul SpalebTan erTad 
gaorTqlvis procesis dawyebamde. laboratoriaSi Semowmebisas, rom I reJimiT 
gaorTqlili sakontrolo nimuSebis simtkice bevrad naklebi aRmoCnda II reJimiT 
gaorTqlili sakontrolo nimuSebis simtkicesTan SedarebiT, rac warmodgenilia 

cxrilSi 3. 
sakontrolo nimuSebis SedarebiTi simtkiceebi, gaorTqlili I da II                

                                   reJimebiT                    cxrili 3 
#poziciis 
Casxmebis 
mixedviT 

I reJimiT gaorTqlili 
sakontrolo 

nimuSebis simtkiceebi Sesabamis 
poziciebze, mpa 

#poziciis 
Casxmebis 
mixedviT 

II reJimiT gaorTqlili 
sakontrolo 

nimuSebis simtkiceebi Sesabamis 
poziciebze, mpa 

      1         27.8 1           37.6 
      2        29.6 2           40.2 

3  35.4 3     43.1 
4  37.9 4     44.5 
5  37.0 5     43.3 

      1         31.0 1           42.1 
      2        28.9 2           38.8 

3  34.5 3     46.0 
4  33.4 4     45.3 
5  35.1 5     44.2 

      1         30.5 1           39.5 
      2        33.0 2           43.3 

3  30.7 3     42.8 
4  29.3 4     38.1 
5  34.8 5     43.5 

    rac Seexeba kvlevis ekonomikur mxares, cementis xarjis Semcirebisa da 
bunebrivi airis dazogviT miRebulma wliurma ekonomikurma efeqtma Seadgina: 

cementis dazogviT _ 169020 lari, bunebrivi airis dazogviT _ 396516 lari    

jamurad - - 565536 lari.                                               

3. daskvna 

mravaljer Catarebuli kvlevebis safuZvelze moxda Zireuli cvlilebebi 
rkinabetonis Spalebis damzadebis teqnologiur procesSi, kerZod Tboteniani 
damuSavebis temperaturuli reJimebis optimizacia, cementis xarjis mkveTri 
Semcireba, ramac gamoiwvia produqciis xarisxis amaRleba: gaumjobesda 
produqciis vizualuri mxare, sagrZnoblad imata betonis simtkicem da stabiluri 
gaxda saproeqto marka yinvamedegobaze,   ris gamoc warmoebam miiRo sagrZnobi 
ekonomikuri efeqti da Sesabamisad danergili iqna warmoebaSi. 

 

                                                      literatura 
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DSenobebis rekonstruqcia maTi fasadebis SenarCunebiT  

i. qvaraia  

(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 
kostavas 77) 

reziume. statiaSi ganxilulia q.TbilisSi oTxi  cnobili Senobis 
sarekostruqcio samuSaos Sesrulebis sakiTxi. rekonstruqciis Sedegad 
TiToeulma Senobam Seicvala pirvandeli funqcia, magram sxvadasxva xerxiT 
mTlianad SenarCunebuli iqna maTi Zveli fasadebi. 

sakvanZo sityvebi:  rekonstruqcia, foladi, profili, gamagreba,  
 montaJi, demontaJi, fasadi, rkinabetoni.  
 

 

1. Sesavali 
 TbilisSi arsebuli mravali Senoba-nageboba Tavisi siZvelidan da 

unikalurobidan gamomdinare Setanilia kulturuli memkvidreobis uZravi 
Zeglebis siaSi. qalaqis mTel teritoriaze ganawilebuli didi Tu mcire zomis 
aseTi obieqtebis raodenoba bolo monacemebiT 1773 Seadgens da ZiriTadad isini 
ganapirobeben dedaqalaqis tradiciul iersaxes. droTa ganmavlobaSi TiToeuli 
maTgani seriozul rekonstruqcias an mTlianad dangrevas eqvemdebareba ise, 
rom ar moxdes arsebuli arqiteqturuli sivrcis darRveva. gansakuTrebiT 
seriozuli  problemebi iqmneba qalaqis centrSi mdebare istoriuli da 
kulturuli Rirebulebebis mqone didi da cnobili Senobebis rekonstruqcia-
gafarToebisas maTi funqcionaluri daniSnulebis SecvlasTan dakavSirebiT. 
yvelaze mTavari am dros  am Senobebis fasaduri nawilis xeluxleblad 
SenarCunebaa, romelic sxvadasxva gziT xorcieldeba.  

2. ZiriTadi nawili 

         pirvelad, 2010-2013ww ganxorcielda rusTavelis 42-Si mdebare, 1935 wels 
aSenebuli gazeT „zaria vostokas“ yofili stambis Senobis rekostruqcia-
gafarToveba. konstruqtivizmis stilis am iSviaTi nagebobis fasadis 
SesanarCuneblad xeluxlebeli darCa mxolod rusTavelis prospeqtze gamavali 
kedeli sarTulSua koWa-filovani gadaxurviT. ezos mxares agebul axal 
mravalsarTulian karkasTan gasaerTianeblad moxda  masTan mosazRvre aguris 
kedlis mTlianad Secvla rkinabetoniT da gverdiTa gamagrebis demontaJi. iq 
amJamad funqcionirebs savaWro centri „merani“. rekonstruqciis sqematuri 
gamosaxuleba warmodgenilia sur.1.a-ze.                                                                                                      

 imave periodSi, iqve axlos, rusTavelis 30-Si daiwyo 1898-1900 w.w. aSenebuli, 
yofili iusticiis saministros Senobis rekonstruqcia „haiat rijensis“  5 
varskvlaviani sastumros funqciiT. amisaTvis misi fasadis kedlis gamagreba 
mTel simaRleze da perimetrze moxda garedan specialuri liTonis sabrjeni 
konstruqciebis gamoyenebiT (sur.1.b).  

 XX saukunis dasawyisSia agebuli aseve, kostavas quCa 27-Si mdebare, yofili 
sazogadoeba „codnis“ Senoba. Eezos mxridan masze axali miSenebiT da 
daSenebiT iq gaagrZelebs funqcionirebas 4 varskvlaviani sastumro „muza“. 
fasadis SesanarCuneblad mTeli fasaduri kedeli Siga mxridan gamagrebulia  
foladis mZlavri konstruqciuli sistemiT (sur.1.g).  

XX saukunis 50-iani wlebis arqiteqturiT gamorCeulia kostavas q. 41-Si 
mdebare yofili soflis meurneobis saministros Senoba. misi rekonstruqciis 
dros xeluxleblad iqna SenarCunebuli  fasadis mxares mdebare Senobis 
mTliani grZivi nawili. danarCeni nawilis sruli demontaJis Semdeg, mis 
adgilze da TiTqmis mTeli ezos mimdebare teritoriaze rkinabetonis  didi 
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karkasuli nageboba aigo. Aaxali Senobis fasadur nawilTan gaerTianebis da 
mopirkeTebis Semdeg  gaixsneba 5 varskvlaviani sastumro „hiltoni“ (sur.1.d).    

 

a)                             

b) 

                                             

                                gamagreba        

 

 

 

 
                                

                               Zveli Senobebi 

     g)                               d) 

 

                                          

                               axali nawili                   HHHH 

 

         
sur.1. Senobebis rekostruqciis sqematuri gamosaxuleba 

  XX saukunis 50-iani wlebis arqiteqturiTaa gamorCeuli kostavas q. 41-Si 
mdebare yofili soflis meurneobis saministros Senoba. misi rekonstruqciis 
dros xeluxleblad iqna SenarCunebuli  fasadis mxares mdebare Senobis 
mTliani grZivi nawili. danarCeni nawilis sruli demontaJis Semdeg, mis 
adgilas da TiTqmis mTeli ezos mimdebare teritoriaze rkinabetonis  didi 
karkasuli nageboba aigo. Aaxali Senobis fasadur nawilTan gaerTianebis da 
mopirkeTebis Semdeg  gaixsneba 5 varskvlaviani sastumro „hiltoni“ (sur.1.d).    

zemoTdasaxelebul rekonstruqciebs Soris ukiduresad SezRudulia  
samuSaoTa warmoeba sastumro „muzis“ fasadis kedlis gamagrebis pirobebSi, 
rodesac mTlianad dakavebulia  samuSaod saWiro sivrce (sur.2).  

 

 
“hiltoni” 

“haiati” 
“merani
” 
merani 

“muza” 
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sur.2. sastumro „muzis“ fasadis kedlis gamagreba 

aranakleb rTuli iyo samuSaoebis warmoeba savaWro centr „meranis“ 
rekonstruqcis dros ezos mxridan nawilobrivi gamagrebis pirobebSi. 
axalaSenebul da Zvel Senobas Soris mTlianad Seicvala mosazRvre kedeli da 
mxolod amis Semdeg moxda maTi urTierTSerwyma (sur.3).  

rekonstruqciis mimdinareobisas samuSao sivrce absoluturad Tvisufalia 
sastumro „haiat rijensis“ mSeneblobaze, radganac Zveli Senobis fasadis 
kedlis gamagreba moxda mxolod mis gare perimetrze (sur.4).    

gansakuTrebiT warmatebulia „hiltonis“ rekonstruqcia, radganac erTi 
malis siganeze xeluxlebelia Zveli Senobis mTeli fasaduri nawili. es 
SesaZlebeli gaxda mis ukan Tavisufali teritoriis arsebobis gamo (sur.5). 
 

 

 

 

 

 

 

 

 

 

    sur. 3. savaWro centri “merani”       sur.4. sastumro “haiat rijensis” mSenebloba 

 

                    sur.5. sastumro „hiltonis“ mSenebloba 

3. daskvna 

1. q.Tbilisis tradiciuli arqiteqturuli iersaxis SenarCunebis 
uzrunvelyofaSi didi mniSvneloba aqvs istoriuli da kulturuli 
Rirebulebis mqone cnobili Senobebis rekonstruqciis dros maTi 
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fasadebis xeluxleblad SenarCunebas, rac sxvadasxva saSualebiT 
aris SesaZlebeli; 

2. msgavsi rekonstruqciebis ganxorcielebis gamocdilebam aCvena, rom 
yvelaze mizanSewonilia Zveli Senobebis fasaduri nawilis  mTlianad 
an nawilobriv SenarCuneba, Tu amis saSualebas iZleva ganaSenianebis 
teritoria. sxva SemTxvevaSi, srulfasovani rekonstruqciis 
Casatareblad aucilebelia fasadis kedlis mTel perimetrze garedan 
gamagreba, rom Siga mxares mowyobilma gamagrebebma xeli ar 
SeuSalos samuSaoebis warmoebas. 

 

literatura 

1. i.qvaraia. gamagreba-gaZlierebis samuSaoebis warmoeba ukiduresad 
SezRudul pirobebSi mSeneblobisa da rekonstruqciis dros. teqnikuri 
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Senoba-nagebobis samSeneblo procesis kontroli 

da eqspluatacia 

g. loTiSvili, m. maisuraZe 
(saqarTvelos teqnikuri universiteti, m. kostavas 77, 0160, Tbilisi, 

saqarTvelo) 
reziume. Cvens qveynaSi samSeneblo sferoSi ara erTi gamowveva arsebobs, 
rac pirdapir kavSirSia Senoba-nagebobebis xarisxTan. aucilebelia am 
problemebis etapobrivi gadawyveta, rogorc proeqtirebis da mSeneblobis, 
aseve eqspluataciaSi miRebis etapze. statiaSi ganxilulia saproeqto da 
samSeneblo procesebi, maTi xarvezebi da Seusabamobebi sazogadoebriv da 
biznes interesebTan. aq warmodgenilia axali, gansxvavebuli meTodi, 
romelic bevr problemas gadaWris, rogorc qalaqis municipalitetis aseve 
kerZo interesebis sasargeblod. es meTodi Seqmnis bevr samuSao adgils, 
gaaumjobesebs Senoba-nagebobebis xarisxs, komforts Seuqmnis samSeneblo 
saqmianobas da Senoba-nagebobebis eqspluataciaSi miRebis garantias 
mogvcems. 
sakvanZo sityvebi: regulaciebi, zedamxedveli, mSeneblobis kontroli, 
sanebarTvo samsaxuri. 

1. Sesavali 

samSeneblo sfero erT-erTi mniSvnelovani dargia, romelic mWidrodaa 
dakavSirebuli Cvens yoveldRiurobasTan. is bunebis nawilia, romelic iqmneba 
da imarTeba adamianis xeliT.  

mosaxleobis zrdasTan erTad ufro aqtualuri xdeba Senoba-nagebobaTa 
mniSvneloba. msoflioSi inergeba axali teqnologiebi da aucilebelia, 
samSeneblo sferoc paralelurad miyves msoflios gamowvevebis ritms. Senoba-
nagebobaTa  xarisxi da saimedooba saWiroebs metad daxvewas da ganviTarebas. 
amis gamo, aucilebeli xdeba samSeneblo regulaciebis gamudmebuli 
cvlilebebi, axali meTodebisa da midgomebis Camoyalibeba, Tanamedrove 
teqnologiebis metad gamoyeneba da adamianis samyofi sivrcis gaumjobeseba. 

Cveni samSoblo, romelic msoflioSi cnobilia rogorc Rvinis qveyana da 
romelsac gaaCnia ulamazesi istoria, kultura da buneba, turizmi da 
turistuli infrastruqtura erT-erTi prioritetulia misi ekonomikuri 
siZlierisa da winsvlisaTvis. turistebisaTvis mniSvnelovania gamarTuli 
infrastruqtura, sazogadoebrivi da sacxovrebeli funqciis Senobebi, maTi 
esTetikuri,  konstruqciuli da arqiteqturul-gegmarebiTi xarisxi da sxva. 

samSeneblo sferos regulaciebi da misi xarisxi pirdapir kavSirSia 
ucxour investiciebTan da maTi mozidvis sakiTxSi mniSvnelovan rols 
TamaSobs. maTSi prioritetuli unda iyos usafrTxoebis sakiTxi da aseve 
gaTvaliswinebuli unda iqnas Senoba-nagebobaTa mxatvrul-esTetikuri 
Rirebulebebi. rac metad rTuldeba da mkacrdeba samSeneblo regulacia, miT 
metad iklebs Senoba-nagebobisTvis maRalmxatvrul-arqiteqturuli ieris 
Seqmnis Sansi. aqedan gamomdinare, samSeneblo regulaciebis xarisxi miT ufro 
maRalia, rac ufro metadaa daculi maTSi zomierebis Sualeduri zRvari. 

uaxloes warsulSi Cvens qveyanas ar gaaCnda samSeneblo regulaciebi, ris 
gamoc iZulebuli viyaviT gvesargebla ucxo enaze dawerili samSeneblo 
normebiT.  aRvniSnav im periodsac, rodesac qveyanaSi investiciebis mozidvis 
mizniT saxelmwifos mier samSeneblo sferos regulirebisadmi moTxovnebi 
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Semsubuqda da waxalisda qalaqgegmarebiTi simWidroveebis gadaWarbeba. aman 
gamoiwvia qalaqgegmarebiTi zonisTvis Seuferebeli uamravi nagebobebis gaCena 
Cvens dedaqalaqSi. Tumca aseTi midgomebi dResdReobiT SeCerebulia da 
mimdinareobs procesebi, sadac xdeba regulaciebis daxvewa da erTmaneTTan 
SesabamisobaSi moyvana. 

mosazreba, romelsac warmogidgenT, exeba Senoba-nagebobaTa konstruqciuli, 
gegmarebiTi da esTetikuri xarisxis mniSvnelovan sakiTxs. aseTi komponentebis 
regulirebisTvis saWiroa Sesabamisi xarisxis proeqti da misi Sesrulebis 
kontrolis meTodologiis SemuSaveba. arqiteqturuli proeqtis xarisxis 
miRweva damokidebulia qveyanaSi moqmed samSeneblo regulaciebsa da 
sanebarTvo samsaxurze, xolo Tavad  mSeneblobis procesi dResdReobiT Cvens 
qveyanaSi ar kontroldeba. 

Sevecdebi ramdenime magaliTiT aRvwero dRevandeli proeqtirebis, proeqtis 
SeTanxmebis da mSeneblobis procesebi da am gziT TvalsaCino gavxado 
xarvezebi. 

1. arqiteqturuli proeqtebi mzaddeba rogorc arqiteqtorebis, aseve sxva 
profesiis pirTa mier da Sedis SesaTanxmeblad sanebarTvo samsaxurSi. bevri 
Sualeduri xarvezebis Semdgom, proeqti aRwevs SeTanxmebas. amis Semdeg 
mzaddeba konstruqciuli, wyalgayvanilobis, eleqtroqselebis, bunebrivi 
airis da sxva aucilebeli komponentebis proeqtebi. aseTi proeqtebis 
momzadebisas Cndeba arqiteqturuli (ukve SeTanxmebuli) proeqtis gadakeTebis 
aucilebloba, raTa arqiteqturuli nawili da sxva detaluri proeqtebi 
erTmaneTTan iyos SesabamisobaSi. es iTxovs proeqtis xelaxal SeTanxmebas, 
Tumca proeqtis SeTanxmeba imdenad droSi gawelili da rTuli procesia, rom 
damkveTs urCevnia mSeneblobisas daarRvios romelime komponenti da ase 
awarmoos mSenebloba. 

2. arqiteqturuli proeqti mzaddeba sxva detaluri proeqtebis 
paralelurad da SeTanxmebis etapze  yvela masTan dakavSirebuli detaluri 
proeqti ukve mzadaa (esaa proeqtis momzadebis swori forma). Semdgom 
sanebarTvo samsaxuri adgens proeqtSi iseT xarvezebs, romelic iwvevs yvela 
proeqtis gadakeTebas da uamrav daugegmav xarjebs. aseTi xarjebis Tavidan 
asacileblad damkveTi iZulebulia wavides isev pirveli magaliTis gziT da 
mSeneblobisas daarRvios proeqti. 

3. aris mesame gzac, romelsac arc Tu ise iSviaTad mimarTaven. 
arqiteqturuli proeqti Tanxmdeba da Semdgom Sendeba ise, rom saerTod ara 
aqvs konstruqciuli Tu sxva detaluri proeqtebi. aseTi sakiTxebi wydeba 
TviTneburi gziT damkveTis an sxva arakompetenturi adamianebis mier. 
arniSnuli qmedeba, ra Tqma unda, iwvevs Zalian cud Sedegebs da, ar arsebobs 
xelis SemSleli meqanizmi, romelic moaxedens miRebuli Sedegebis prevencias.  

zemoT aRniSnuli magaliTebidan naTlad ikveTeba ramdenime problema.  
pirveli: proeqtis SeTanxmebis procesi gadasaxedia da sanebarTvo 

samsaxuris mier gacemuli miwis nakveTis samSeneblod gamoyenebis pirobebi 
unda iZleodes bevrad ufro dazustebul informacias (rogors teqsturi, 
aseve grafikuli formiT) samSeneblo miwis nakveTze saproeqto Senoba-
nagebobasTan dakavSirebiT. 

meore: unda arsebobdes profesiul pirTa jgufiT dakompleqtebuli davebis 
ganmxilveli sabWo, romelic gasaCirvebis SemTxvevaSi uflebamosili iqneba 
sanebarTvo samsaxuris mier dadgenili xarvezebi xelaxla ganixilos da 
saWiroebis SemTxvevaSi gaauqmos an Secvalos. amgvar sabWoSi Setanili dava 
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ganxiluli iqneba kompetenturad, SesaZlo mokle droSi da ar Seaferxebs 
biznesis ganviTarebas. 

aseTi midgoma minimumamde daiyvans momzadebul da SesaTanxmeblad 
wardgenili proeqtis cvlilebis riskebs da aRmofxvris arsebul mankier 
praqtikas, rodesac SesaTanxmebeli proeqti sanebarTvo samsaxurisgan 
aucileblad unda daxarvezdes da Semdgom xelaxla gaxdes gasakeTebeli, 
rogorc arqiteqturuli, aseve sxva detaluri proeqtebi. es gamoiwvevs imas, 
rom kerZo seqtori arqiteqturul proeqtebs moamzadebs sxva detalur 
proeqtebTan erTad da arsebulTan SedarebiT miviRebT bevrad maRali 
xarisxis proeqtebs. 

arqiteqturuli proeqtebiT mSenebloba maRali xarisxiT unda 
ganxorcieldes. dRevandeli mdgomareoba am mimarTulebiT arc Tu ise 
saxarbieloa Cvens qveyanaSi. ar xdeba mSeneblobebis kontroli arcerTi 
mimarTulebiT, kerZod: 

1. ar xdeba nagebobis saZirkvelis dasmisTvis SerCeuli gruntis 
geologiuri Semowmeba. 

2. ar xdeba mSeneblobaSi gamoyenebuli masalebis xarisxis Semowmeba. 
3. ar xdeba nagebobis konstruqciul proeqtTan Sesabamisobis 

Semowmeba. 
4. ar xdeba mSeneblobis etapebis Semowmeba, rac pirdapir kavSirSia 

nagebobis struqturis xarisxTan. 
5. ar xdeba fasadebze mosapirkeTebeli masalis xarisxisa mowyobis 

Semowmeba. 
6. ar xdeba moajirebisa da saxelurebis xarisxisa da Camagrebis 

xarisxis Semowmeba; 
7. ar xdeba sxva uamravi komponentis Semowmeba. 
mSeneblobis procesis usafrTxoebis kontroli damokidebulia moqalaqeTa 

werilobiT an satelefono SetyobinebiT Sesul saCivrebze, romlis garSec 
SesaZloa ise dasruldes mSenebloba, rom saerTod ar iqnas daculi 
mSeneblobis usafrTxoebis normebi. mogexsenebaT, usafrTxoebis normebis 
darRvevis gamo Cvens qveyanaSi xSiria adamianis sicocxlis mospobisa da 
janmrTelobis dazianebis SemTxvevebi. Sedegad xdeba gamoZieba da Sesabamisi 
damnaSavis dasja. Tumca qmediTi zomebis miRebisa da procesis saTanadod 
gakontrolebis SeTxvevaSi minimumamde Semcirdeba rogorc dazarelebulTa, 
aseve damnaSaveTa raodenoba.  

aRsaniSnavia, rom mTliani samSeneblo procesi menaSenis 
keTilsindisierebazea damokidebuli da saxelmwifos mxridan ar xorcieldeba 
araviTari kontroli. 2018 wels gaizarda jarimebi am mimarTulebiT, Tumca am 
sferoSi araferi Secvlila. municipaluri inspeqcia wers jarimebs, Semdgom am 
jarimebs ixdian da agrZeleben mSeneblobis darRvevas. 

Semdgom xdeba mSeneblobis dasruleba da dgeba saWiroeba nagebobis 
eqspluataciaSi Cabarebis saWiroeba. Tumca Senoba ukve sxvis sakuTrebaSia 
gadasuli, yvela farTi gayidulia da misi eqspluataciaSi Cabareba menaSenis 
interesebSi aRar aris, vinaidan man Tavis biznes interess miaRwia da miiRo 
soliduri mogeba. 

Tumca, iSviaTad, magram mainc xdeba, rodesac moisurveben nagebobis 
eqspluataciaSi Cabarebas.  Cabarebis dros xdeba nagebobis gadamowmeba 
arqiteqturul proeqtTan SesabamisobaSi. rodesac mTeli samSeneblo procesi 
miSvebuli iyo menaSenis keTilsindisierebis imedad - ra Tqma unda aseT 
nagebobaSi umravi daRveva da proeqtidan gadacdoma fiqsirdeba, rac iwvevs 
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kidev erT dajarimebas, jarimas ixdian da akeTeben proeqts, sadac darRvevebia 
gaTvaliswinebuli. es proeqti SesaTanxmeblad SeaqvT sanebarTvo samsaxurSi, 
romelic am proeqts iTanxmebs da nagebobas eqspluataciaSi iReben, Tumca 
zemoT CamoTvlili komponentebi kvlav rCeba Seumowmebeli. 

am problemebis CamonaTvals davumatebdi imas, rom dRes moqmed samSeneblo 
regulaciebSi fiqsirdeba koliziebi, Sinaarsobrivi gaumarTaobebi da 
Seusabamobebi. es, ra Tqma, unda saWiroebs gasworebas, magram paralelurad 
samSeneblo sfero qalaqebis municipalitetis mier organizebuli unda iyos 
iseT doneze, rom minimumamde iqnas dayvanili mosalodneli cudi Sedegebi, 
romelic safrTxes warmoadgens Cveni qveynis mosaxleobisTvis. 

samSeneblo sferoSi mSeneblobis nebarTvis aRebisa da mSeneblobis 
procesis ukontrolobis faqtebma Sedegad gamoiwvia is, rom menaSeneebis 
damokidebuleba am sferos mimarT aris ara regulacia da misi Sesruleba, 
aramed nebismieri meTodebiT misTvis gverdis avla da gamosavlis povna. 
misTvis mSeneblobis procesi aris ara kanoniT regulirebuli saqmianoba, 
romelsac pativiscemiT unda moeqce, aramed mTavaria moipovos mSeneblobis 
nebarTva da Semdgom imoqmedos Tavisi  nebasurvilis mixedviT. aseTi 
damokidebuleba damRupvelia samSeneblo sferosTvis da saWiroebs 
gadaudebel cvlilebebs.  

zemoaRniSnuli cvlileba ar unda moxdes menaSenisTvis jarimebis gazrdis 
xarjze. sanqciebis saxiT jarimebis gazrdam sasurveli Sedegi ar gamoiRo, 
darRvevebi kvlav grZeldeba. menaSenisgan jarimebiT gadaxdili Tanxebi unda 
Caanacvlos sxva formiT gadaxdilma Tanxebma, raSic ar igulisxmeba jarimebis 
gauqmeba. ubralod, Camosayalibebelia meTodi, romelic dajarimebamde ar 
miiyvans menaSenes da Sedegad mSenebloba da Senoba-nagebobebi iqneba bevrad 
maRali xarisxis vidre dRes. 

mSeneblobis procesSi gasakontrolebeli komponentebis administrireba 
SesaZlebelia erTaderTi gziT, kerZod, mSeneblobis process mudmivad unda 
akontrolebdes qalaqis municipalitetisgan ndobiT aRWurvili piri, romelic 
iqneba samSeneblo sferos specialisti da mudmivad iqneba CarTuli 
menaSenesTan erTad mSeneblobis procesSi. is daakvirdeba da Seafasebs yvela 
process, yvela masalas da mSeneblobis etapebs. proeqtis darRvevis 
SemTxvevaSi mSeneblobis SeCerebis ufleba eqneba. aris SemTxvevebi, rodesac 
proeqtis darRveva aucilebeli xdeba. makontrolebelma pirma unda Seafasos 
darRvevis Sedegad gamowveuli riskebi. mas unda hyavdes konsultantebi, 
romelTan erTadac gaivlis aseT sakiTxebs da miiRebs gadawyvetilebebs ise, 
rom ar Seferxdes mSeneblobis procesi. man unda awarmoos procesis aRwera, 
darRvevis SemTxvevaSi ki, romelic dadasturebuli iqneba misi 
xelmZRvanelobisgan, mosTxovos menaSenes proeqtSi cvlilebis Setana. 
cvlilebebis gaTvaliswinebiT mSeneblobis procesSi moxdeba proeqtis 
xelaxali momzadeba romelic winaswar SeTanxmebuli iqneba mis 
xelmZRvanelobasTan.  

samsaxuri, romelic aseT kontrols moaxdens, unda iyos igive samsaxuri, 
romelic gascems nebarTvebs, radgan am samsaxuris kompetenciaa Senoba-
nagebobaTa samSeneblo regulaciebTan Sesabamisobis dadgena da mSeneblobis 
xarisxis gansazRvra. am samsaxurSi unda moxdes proeqtebis ganxilva ara 
mxolod arqiteqturuli regulaciebis kuTxiT, aramed aucileblad unda 
Semowmdes konstruqciuli muSa naxazebi. sqematur doneze unda iqnas 
ganxiluli nagebobaSi arsebuli wyalgayvanilobis, kanalizaciis, 
eleqtroqselis da bunebrivi airis qselis mowyobis proeqti, sadac 
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dadasturdeba, qselebi mowyobilia dasaSveb adgilebSi Senoba-nagebobis 
usafrTxoebis wesebis gaTvaliswinebiT.  

unda Camoyalibdes da daregulirdes mSeneblobis procesSi arsebuli 
darRvevebis teqnikuri reglamenti. konkretulad ganisazRvros darRvevis 
tipebi da dadgindes, rogorc proeqtidan, aseve regulaciidan gadacdomis 
dasaSvebi doneebi. aseTi regulacia dRes Cvens qveyanaSi ar gvaqvs da mxolod 
57-e dadgenilebaSia warmodgenili (ix. gamoyenebuli literatura) minimalur 
doneze proeqtis darRvevebis farglebi. es regulacia unda iTvaliswinebdes 
Cveni qveynis politikur da ekonomikur garemos. masSi gansazRvruli proeqtis 
darRvevebis dasaSveboba unda iyos maqsimalurad liberaluri. 

mSeneblobis makontrolebeli sferos dafinanseba unda moxdes  TviTon 
samSeneblo sferodan. mSeneblobis nebarTvis arebis dros rodesac 
ganisazRvreba mSeneblobis vadebi - damkveTis mier gadaxdili Tanxa 
dakavSirebuli unda iqnes am vadasTan. rac ufro didi xani iqneba saWiro 
mSeneblobis procesisTvis - miT meti Tanxis gadaxda mouwevs menaSenes. es 
Tanxa Cairicxeba municipalitetis angariSze da Semdgom moxmardeba 
makontrolebeli pirebis daqiravebas da sxva xarjebs. SesaZloa Tanxis 
gadaxda ganawildes ramdenime etapad. dRevandeli mdgomareobiT isea 
daregulirebuli menaSenesTvis municipalitetSi gadaxdili Tanxebis sakiTxi, 
rom yvela mSeneblobas uwevs minimum erTi jarimis gadaxda mainc. xolo Tu 
gaviTvaliswinebT jarimebis odenobas - aRmoCndeba, rom bevrad ukeTes Sedegs 
miviRebdiT samSeneblo kuTxiT Tu es Tanxa ara jarimisTvis, aramed 
zedamxedveli piris daqiravebisaTvis yofiliyo municipalitetSi gadaxdili 
da Sedegad, menaSenis mier gadaxdili Tanxac bevrad mizanmimarTulad iqneba 
aTvisebuli.  

dRes proeqtis SeTanxmebis procesSi aris warsadgeni dokumenti romelsac 
qvia mSeneblobis organizaciis proeqti. sanebarTvo samsaxuri am proeqts 
iyenebs mxolod imisTvis rom daadginos, Tu ra dro esaWiroeba menaSenes 
mSeneblobisTvis. am dokuments meti datvirTva ar aqvs da atarebs simbolur 
xasiaTs, rodesac makontroleblisTvis gadasaxadi daukavSirdeba mSeneblobis 
organizaciis proeqts, es proeqti iqneba bevrad ufro daxvewili da 
mSeneblobis organizebac bevrad maRal doneze moxdeba. menaSene Seecdeba misi 
mSeneblobisTvis gamoyofili dro maqsimalurad aiTvisos da gonivrulad 
gamoiyenos, sxva SemTxvevaSi mouwevs meti gadasaxadis gadaxda. aseve unda 
Semowmdes da gakontroldes es dokumenti sanebarTvo samsaxuris mier, sadac 
gadamowmdeba betonis Srobis periodebi da sxva Sesasrulebeli samuSaoebis 
ganrigi. 

qalaqis municipalitma, romelic qiraobs pirs mSeneblobis zedamxedvelis 
poziciaze, unda moaxdinos misi gadamzadeba Sesabamisi mimarTulebeliT: 
rogorc konstruqciuli, aseve arqiteqturuli da sxva kuTxiT. zedamxedvels 
unda qondes uwyveti kontaqti samSeneblo dargis specialistebTan, romlebic 
igive struqturis TanamSromlebi iqnebian. mas SeeZleba ramdenime mSeneblobis 
erTdroulad marTva. aseTi midgoma gamoricxavs darRvevebs mSeneblobis 
procesSi, Tumca arsebobs imis albaToba rom darRvevebi mainc iqneba. mag: 
Senoba-nagebobis sxvadasxva konponentebis proeqtebi erTmaneTTan TanxvedraSi 
rom ar iyos, an gauTvaliswinebeli garemoebidan gamomdinare iseTi samuSaos 
Sesruleba gaxdes saWiro, romelic ar igegmeboda. aseTi  darRvevebi SesaZloa 
daSvebuli iqnas, Tumca is unda ganixilos rogorc zedamxedvelma, aseve 
municipalitetis TanamSromelma specialistebma da im SemTxvevaSi, Tu 
darRvevas dasaSvebad cnobs samsaxuri, unda mosTxovos menaSenes garkveul 



samecniero-teqnikuri Jurnali ,,mSenebloba“ 

SCIENTIFIC-TECHNICALJOURNAL,”BUILDING“                #4(53), 2019 
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ«СТРОИТЕЛЬСТВО» 
 

91 
 

vadebSi warmoadginos Secvlili proeqti. darRvevebis aRmofxvra ise unda 
moxdes, rom gaTvaliswinebuli iqnes samSeneblo normebi, regulaciebi da ar 
Seferxdes mSeneblobis procesi. 

im SemTxvevaSi, Tu menaSene gadawyvets proeqtis cvlilebas, es cvlilebac 
ganxiluli unda iyos igive zedamxedvelis da sanebarTvo samsaxuris jgufis 
mier, vinc konkretulad am mSeneblobas administrirebas uwevs. 

zedamxedvelis daqiraveba SesaZloa Tavdapirvel etapze menaSenisTvis iyos 
nebayoflobiTi. SesaZloa es iyos damatebiTi servisi, romelsac 
municipaliteti SesTavazebs samSeneblo sferos. imis gaTvaliswinebiT, rom 
Senoba nageboba garantirebulad iqneba eqspluataciaSi miRebuli da amisTvis 
menaSene jarimebs aRar gadaixdis, aramed jarimis Tanxas ixdis 
municipalitetis angariSze zedamxedvelis daqiravebisTvis, aseve proeqtis 
koreqtirebisas ar mouwevs calke jarimebis gadaxda da drois kargva, es 
imdenad saintereso SeTavazeba iqneba samSeneblo sferosTvis, rom 
aucileblad moxdeba daintereseba da gaCndeba moTxovna am mimarTulebiT. 
Tumca garkveuli periodis Semdeg es unda iyos savaldebulo.  

aseTi struqturis marTva unda moxdes qalaqis raionuli maStabebiT. 
SesaZloa raionSi iyos ramdenime sxvadasxva ofisi, romelic iqneba 
municipalitetis daqvemdebarebaSi da imuSavebs mSeneblobis kontrolis 
mimarTulebiT, Tumca eqnebaT saTao ofisi sadac iqnebian sxvadasxva dargis 
konsultantebi da samsaxuris ufrosebi, romlebic adgilobrivad miiReben 
konkretul sakiTxebze konkretul gadawyvetilebebs. 

kontroli unda dawesdes mxolod III, IV da V klasis Senoba nagebobebze. 
municipalitetis zedamxedvelis gaCena mSeneblobis sferoSi gamoiwvevs 

uamravi arqiteqtoris, konstruqtoris da samSeneblo dargis specialistebis 
dasaqmebas. dasaqmebuli adamianebi miiReben anazRaurebas kerZo seqtorisagan 
municipalitetSi gadaxdili TanxebiT da ar iqneba es tvirTi saxlemwifoze da 
biujetze. 

gaumjobesdeba komunikacia sanebarTvo samsaxursa da menaSenes Soris, rac 
dResdReobiT didi problemaa. sanebarTvo samsaxuri TiTqmis yvela 
mSeneblobaSi iqneba CarTuli da misTvis xelmisawvdomi gaxdeba informacia 
kerZo seqtorSi arsebul problemebTan dakavSirebiT. samsaxuri Sesabamisad 
SeZlebs marTvis meTodebis gaumjobesebas, rac dadebiTad imoqmedebs 
samSeneblo dargze. 

gakontroldeba mSeneblobis yvela detali da wvrilmani, kerZod: 
aris SemTxvevebi rodesac saZirkvlis dasxmis dros ar xdeba gruntis 

gamokvleva da Sefaseba, ramdenad SesaZlebelia am gruntze dayrdnoba. gvaqvs 
magaliTebi, rodesac axlad aSenebuli nageboba gadaixara. msgavsi SemTxvevebi 
aucileblad gakontroldeba da nagebobebis saZirkvlebi ganTavsdeba Sesabamis 
gruntze, rogorc ximinjovani saZirkvlis pirobebSi, aseve sxva SemTxvevebSic. 

dResdReobiT aseve ar kontroldeba samSeneblo masalebis xarisxic. 
mSeneblobaze arsebuli konstruqciuli proeqti ar aris imis garantia, rom 
menaSene namdvilad ise gansazRvravs masalebis xarisxsa da raodenobas, 
rogorc am proeqtSia miTiTebuli. es gakontroldeba - Semowmeba moxdeba 
nagebobis karkasSi gamoyenebuli masalebisa da maTi ganlagebisa 
konstruqciuli proeqtis mixedviT. yuradReba mieqceva betonis vibrirebisa da 
Srobis periodebs, raTa Sesabamisi marka iqnes miRweuli, Semowmdeba yvela 
Casasxmeli betonis xarisxi mis Casxmamde. 

ar kontroldeba fasadebis mosapirkeTebeli masalis xarisxi da maTi 
fasadze ganlagebis saSualebebi da teqnologiebi. xSiria SemTxvevebi rodesac 
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fasadebis mosapirkeTebeli masala cviva fasadebidan. gakontroldeba es 
sakiTxi da makontrolebeli ar dauSvebs fasadebis mopirkeTebas miuRebeli 
meTodebiT. menaSenes mosTxovs fasadebi moapirkeTos mosapirkeTebeli masalis 
mwarmoeblisgan dadgenili meTodebiT. 

ar kontroldeba moajirebisa da saxelurebis masalis da Camagrebis 
xarisxi. aris SemTxvevebi rodesac fasadebze SuSis moajirebis mowyobisas 
iyeneben iaffasian Cveulebriv SuSas, rac dauSvebelia. es komponenti 
gakontroldeba. 

aseve, gakontroldeba nagebobaSi komunikaciebis mowyobis xarisxi, rac 
pirdapir kavSirSia adamianebis sicocxlesTan, raTa minimumamde iqnas 
dayvanili bunebrivi airis gaJonvis da afeTqebis riskebi. 

ar kontroldeba arqiteqturuli proeqtidan gadacdomebi. es gadacdomebi 
dgindeba mSeneblobis dasrulebis dros, rodesac darRvevas veRaraferi 
eSveleba. amis Sedegad axlad aSenebuli Senobebis umetesoba eqspluataciaSi 
ar aris miRebuli da imyofeba iuridiul gaurkvevlobaSi. es komponenti 
daregulirdeba. ar dauSvebs makontrolebeli proeqtidan gadacdomas, garda 
gansakuTrebuli SemTxvevebisa, rodesac es gardauvali xdeba da am 
SemTxvevaSic es darRveva moxdeba sanebarTvo samsaxuris TanxmobiT da ar 
Seaferxebs mSeneblobas. 

moxdeba absoliturad yvela mSenebare nagebobis eqspluataciaSi miReba, 
radgan nagebobebs aRar eqnebaT darRvevebi da Tu darRveva iqneba, es darRveva 
daSvebuli da aRiarebuli iqneba sanebarTvo samsaxuris mier. mSeneblobis 
dasruleba aseT SemTxvevaSi avtomaturad niSnavs mis eqspluataciaSi miRebas. 

es midgoma aris gamosavali da pasuxi yvela kiTxvaze Tu rogor unda 
moxdes samSeneblo sferoSi dagrovebuli uamravi problemebis mogvareba. 
Seqmnis nagebobaTa maRal xarisxs, Seamcirebs regulaciebSi arsebuli 
Seusabamobebis cud gavlenas samSeneblo sferoze, menaSeneebs miscems 
saSualebas warmatebulad daasrulon mSenebloba da qalaqebs miscems maRali 
xarisxis Senoba-nagebobebs. 

 

liteartura 

1. saqarTvelos mTavrobis dadgenileba №57. 2009 wlis 24 marti. 

mSeneblobis nebarTvis gacemis wesisa da sanebarTvo pirobebis Sesaxeb.  
https://matsne.gov.ge/ka/document/view/5014?publication=0 
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foladis konstruqciebis koroziuli cveTis  

dadgena 

m. wiqariSvili, b. qitiaSvili 
(saqarTvelos teqnikuri universiteti, m. kostavas 77, 0160, Tbilisi, 

saqarTvelo) 
reziume. statiaSi ganxilulia foladis konstruqciebis koroziuli cveTis 
dadgenis arsebuli meTodebi da dasmulia sakiTxi srulyofili 
meTodologiis Seqmnis Sesaxeb. srulyofili meTodologiis Seqmna 
koroziuli cveTis dasadgenad saSualebas mogvcems saqarTvelos 
teritoriaze ganlagebuli mravali sawarmos, tvirTamweebs (portebSi, 
terminalebze, mSeneblobaze, sawarmoebSi da a.S.) da milsadenebs, sadac 
mzid konstruqciebad gamoyenebulia liTonkonstruqciebi da umravlesi 
maTgani agebulia gasuli saukunis Sua wlebSi, gauxangrZlivoT 
eqspluataciis vada, rac did ekonomiur efeqts mogvcems. 
sakvanZo sityvebi: foladis konstruqcia, korozia, cveTa, mikrometri, 
ultrabgera. 

1. Sesavali 

foladis konstruqciebi farTod gamoiyeneba rogorc saqarTveloSi, aseve 
mTel msoflioSi samSeneblo, sawarmoo da satransporto industriaSi. 

Ffoladis konstruqciebis gamoyenebis istoria, rogorc Senobebisa da 
nagebobebis mzidi  konstruqciebi, saukuneebs iTvlis. Tanamedrove samSeneblo 
industriaSic maTi gamoyeneba erT-erTi prioritetuli mimarTulebaa. 

problemis arsi mdgomareobs arsebuli, eqspluataciaSi myofi 
liTonkonstruqciebis mzidunarianobis SenarCunebis da eqspluataciis 
xangrZlivobis gazrdaSi, aseve axali konstruqciebis daproeqtebisas liTonis 
konstruqciebze agresiuli garemos gaTvaliswinebaSi. 

gare faqtorebisa da agresiuli garemos zemoqmedeba iwvevs 
liTonkonstruqciis, SenaduRi nakerebis koroziasa da Siga defeqtebis 
inicirebas, maT dagrovebasa da sabolood Senobebisa da nagebobebis avarias. 

mogexsenebaT saqarTveloSi, ise rogorc sxva qveynebSi Zalian bevria 
sawarmo, amwe (xidura, jojgina da a.S.) da gazisa da navTobis milsadenebi, 
romlebSic gamoiyeneba liTonis mzidi konstruqciebi. es konstruqcia 
ganicdis koroziuli da sxva tipis dazianebebs. am problemebis gadawyvetis 
erTaderTi gzaa liTonkonstruqciebis gamokvlevis Catarebis aucilebloba da 
maTi narCeni resursebis Sefaseba. diagnostikis teqnikis Tanamedrove 
mdgomareobiT navaraudevia am tendenciis ganviTareba da axali srulyofili 
meTodebis Seqmna. aqve unda avRniSnoT, rom arsebuli Senobebis, sawarmoebis, 
amwe-satransporto saSualebebis, milsadenebis da a.S. liTonkonstruqciebis 
Secvla axliT Zalian did xarjebTanaa dakavSirebuli, rasac saxelmwifoebis 
da firmebis axlandeli ekonomiuri mdgomareoba (mogexsenebaT globaluri 
ekonomiuri krizisi), miTumetes saqarTveloSi arsebuli, ver SeZlebs. amitom 
liTonkonstruqciis damzadebis axali teqnologiis masiuri danergva uaxloes 
momavalSi ar moxdeba. aucilebeli xdeba arsebuli liTonkonstruqciebis 
SenarCuneba da maTi saeqspluatacio vadis gaxangrZliveba. 

yovelive zemoTqmulidan gamomdinare liTonkonstruqciebis eqspluataciis 
vadis gaxangrZlivebis mizniT maTi diagnostika da kvleva metad aqtualuria. 

amasaTan dakavSirebiT, gansakuTrebul aqtualobas iZens samecniero-
teqnikuri amocana, romelic mdgomareobs diagnostikis meTodebiTa da 
saSualebebiT atmosferul da garemomcvel (agresiul) pirobebSi mzidi 
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liTonkonstruqciebis koroziuli rRvevis da SenaduRi nakerebis 
vargisianobis gavlenis SefasebaSi konstruqciis avariulobaze. 

2. ZiriTadi nawili 

kargadaa cnobili, rom foladis konstruqciebis koroziul danakargebs 
didi ekonomikuri ziani moaqvT. foladis konstruqciebisa da rkinabetonis 
armaturis koroziuli dazianeba aris erT-erTi ZiriTadi faqtori, romelsac 
mivyavarT konstruqciebis avariul mdgomareobamde.  koroziis siswrafe 
icvleba 0.05-dan 1.6 mm-de weliwadSi da damokidebulia foladis koroziul 
mdgradobaze, agreTve garemos parametrebze, antikoroziuli damuSavebisagan 
da sxva faqtorebisagan. 

faqtiuri antikoroziuli cveTis gansazRvra aucilebelia rogorc 
foladis konstruqciebis kontrolisa da drouli aRdgenisaTvis, aseve  
avariebis Tavidan acilebisaTvis.  

Tanamderove literaturaSi koroziuli cveTisa da misi gamoTvlis Tema 
bolomde ar aris ganxiluli. arsebuli miTiTebebidan srulad ar aris 
gasagebi Tu riT da rogor ganisazRvros danakargebi, romeli monakveTebia 
SesarCevi da  rogor aRvadginoT isini. amrigad, saWiroa  gavaerTianoT 
arsebuli literaturuli monacemebi da SevimuSaoT maTi diagnostikis 
meTodebi [1, 2, 3].  

koroziuli danakargebis kontroli praqtikaSi iyofa or ZiriTad etapad: 
1) foladis faqtiuri narCeni kveTis gansazRvra; 
2) faqtiuri sisqis sawyis  (an wina etapze gansazRvruli) sisqesTan 

Sedareba. 
TiTqosda orive amocana martivi gadasawyvetia. magram praqtikaSi Cndeba 

problemebi konstruqciis sisqisa da dazianebis ganxilvisas, aseve misi 
Sedarebisas. aseve yovelTvis ar aris naTeli Tu rogor gamovsaxoT 
gamoTvlebis Sedegebi.  

sanam sisqis gazomvis  sakiTxs ganvixilavT, aucilebelia avRniSnoT, rom 
liTonis konstruqciebis gazomva moiTxovs maqsimalur sizustes. normatiul-
meToduri dokumentebis Tanaxmad, aseve teqnikuri  literaturis Sesabamisad, 
gazomvis sizuste unda iyos aranakleb 0.05 mm. 

yvelaze martiv da minimalur danaxarjebian meTods warmoadgens foladis 
konstruqciebis sisqis meqanikuri sazomi xelsawyoebiT gansazRvra. 
sizustisaTvis aucilebelia gamoviyenoT mikrometrebi, Stangencirkuli, 
meqanikuri  sisqemzomelebi da sazomi rkalebi. 

praqtikaSi aseTi xelsawyoebis, kerZod, Stangencirkulis gamoyeneba  xSirad 
SeuZlebelia. es imiT aixsneba, rom Stangencirkulis gamoyeneba SesaZlebelia 
mxolod gare, Ria nawilebSi (sur. 1).  xSir SemTxvevebSi konstruqciebis 
Tavisufali kuTxeebi miuwvdomelia da Sesabamisad misi gazomva  (gansazRvra) 
SeuZlebelia. meore ZiriTadi problema aris Stangencirkulis rkalebis 
sigrZe. davakvirdeT suraTebs (sur. 1÷3). 
gazomvis yvelaze martivi saSualebebia sisqismzomelebi rkalebiT. maTi 
gamoyenebiT SesaZlebelia lokalur monakveTebSi sisqis cvlilebis 
gazomva. araerTgvarovani koroziisas (araTanabari kororziisas) am 
xelsawyos upiratesoba  gadamwyveti iqneba sxva xelsawyoebTan SedarebiT.  
 garda imisa, rom sisqismzomi mesurebis gamoyenebisas miiReba maRali 
sizustis Sedegebi sxva xelsawyoebTan SedarebiT.  
 Sesabamisad, zemoaRniSnuli meqanikuri xelsawyoebis gamoyeneba 
SeuZlebelia daxurul seqtorebze – milebze, romlebic sul ufro da ufro 
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xSirad gamoiyeneba mSeneblobaSi. Sesabamisad, Caketil seqtorebSi naxvretebis 
gakeTebisas meqankiuri sisqis gasazomad saukeTeso xelsawyoebia mikrometrebi. 

 

  
sur. 1. narCeni sisqis StangencirkuliT 

gansazRvra 
sur. 2. narCeni sisqis rkalebiT  

gansazRvra 

 
sur. 3. mikrometri 

 foladis konstruqciebis nakeTobebisa da zedapiris sisqis, mTlianobisa 
da sxva parametrebis gansazRvris warmatebul meTodad iTvleba ultrabgeriTi 
meTodi. amis dadasturebaa Tanamedrove praqtikaSi ultrabgeriTi 
xelsawyoebis gamoyeneba (sisqemzomelebi da defeqtoskopebi). es meTodi 
efuZneba ultrabgeriTi talRebis arekvlis Tvisebas. aRsaniSnavia, rom 
ultrabgeriTi eqo–meTodi erTaderTi misaRebi meTodia fizikur meTodebs 
Soris.  
 ultrabgeriTi xelsawyos ZiriTadi upiratesobebia (sur. 4): 

 calmxrivi misadgomis dros kontrolis saSualeba; 

 konstruqciis kidesTan moSorebul seqtorebSi muSaobis saSualeba (Ria 
seqtorebis ararsebobisas); 

 maRali mwarmoebloba; 

 gazomvis sizuste; 

 mcire moTxovnilebebi gasazomi monakveTis winaswari momzadebisaTvis.  

 ultrabgeriTi sisqemzomeli xelsawyoebis gamoyenebisaTvis aucilebelia 

foladis zedapiris winaswari gasufTaveba, gaxexva (gaSalaSineba). es 

garemoeba erTis mxriv, amcirebs warmoebis kontrols. meores mxriv ki, 

zedapirebis momzadeba-gasufTaveba aucilebelia sizustis 

kontrolisaTvis.  



samecniero-teqnikuri Jurnali ,,mSenebloba“ 

SCIENTIFIC-TECHNICALJOURNAL,”BUILDING“                #4(53), 2019 
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ«СТРОИТЕЛЬСТВО» 
 

96 
 

 zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom ultrabgeriTi 

mowyobilobebis upiratesoba meqanikur mowyobilobebTan SedarebiT 

udavoa. 

 
sur. 4. sisqis gazomva ultrabgeriTi xelsawyos meSveobiT 

foladis danakargebis gansazRvrisaTvis aucilebelia winaswar 
ganisazRvros misi sawyisi sisqe (moculoba). yvelaze martiv da xelmisawvdom 
meTodad iTvleba gamosakvlevi elementebis sisqis gansazRvra dauzianebel 
kveTaSi (segmentSi). SeuzRudavi da grZelvadiani xelmisawvdomi agresiuli 
garemos SemTxvevaSi Ria elementebis arsebobobisas, elementis sruli 
zedapiri xSirad koroziulad dazianebulia.  

aseT SemTxvevaSi elementebis kveTis parametrebs gansazRvravs an 
dokumentacia an foladis sisqe. es xedva xSirad an SeuZlebelia, an gaaCnia 
mcire albaToba (dokumentaciis ararseboba). Tu saproeqto dokumentacia 
xelmisawvdomia analizisaTvis, saZiebeli parametrebis gansazRvris albaToba 
ufro maRalia.  

Tu konstruqciebi Sesrulebulia Svelerebisagan, amocanis gadasaWrelad 
aucilebelia  sortamentebis  arseboba da isini unda Seesabamebodnen 
profilebis damzadebis periods.  

 Senobebis gamokvlevebis literaturasa da normativebSi SeiZleba 
Segvxvdes rekomendacia koroziuli danakargebis SedarebiTi Sefasebis iribi 
meTodis Sesaxeb. misi arsi mdebareobs koroziuli dazianebis sididisa da 
koroziis produqtebis zedapiris sisqis gansazRvraSi. 

aseTi xerxi arasandoa Semdegi mizezebis gamo. meTodis safuZvlad 
savaraudod iTvleba is faqti, rom koroziis produqtebs gaaCniaT ufro 
naklebi simkvrive, vidre dazianebul liTonebs. SesaZloa vivaraudoT, rom 
koroziuli dazianebis simkvrive unda iyos 3-jer mcire foladis 
simkvrivesTan SedarebiT. Tumca gazomvis Sedegebis mixedviT, sxvadasxva 
obieqtebze koroziis produqtebis simkvriveTa Sefardeba icvleba diapazonSi 
2.1÷2.6. 

aRniSnuli mtkicebuleba SeiZleba gavabaTiloT imiT, rom zedapirze 
forebisa da sahaero nakveTebis arsebobiT koroziuli produqtebis sisqe 3-
jer aRemateba liTonis dazianebul fenas. Tumca swored amaSi mdgomareobs 
iribi meTodis gamouyeneblobis meore mizezi.  

koroziis produqtebis simkvrive damokidebulia sxvadasxva faqtorebze. maT 
ganekuTvneba agresiuli garemo: im mikroorganizmebis arseboba, romlebic 
warmoadgenen katalizatorebs da sxva. 
   statiis avtorebi araerTxel xvdebodnen erTi tipis konstruqciuli 
elementebis dakvirvebisas gansxvavebuli struqturis koroziis produqtebs. 
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magaliTad, erT-erT SenobaSi koroziuli Jangvis simkvrive, aRmoCenili 
sayrdenis svetebis kedlebze, erTmaneTisagan mkveTrad gansxvavdeboda. amis 
mizezad ki iTvleboda Rrubliseburi dagroveba agurebis wyobaSi. imave 
Senobis sxva monakveTebze ki koroziuli `gamofurCqnuli~ nawili ki jamSi 
5.00÷7.00 mm foladis sisqeSi  (sur. 5).  

 
sur. 5. ,,fenovani” koroziuli naJangi, aRebuli Senobis svetebis Zirze 

  amrigad, unda avRniSnoT, rom iribi meTodi SeiZleba gamoviyenoT mxolod im 
SemTxvevebSi, Tu koroziis produqtebi grovdeba srul koroziul periodSi 
da ar iwmindeba warmoqmnis adgilebidan. Ria zedapirebis SemTxvevaSi (svetebi, 
liTonis zedapirebi), SeuZlebelia koroziuli produqtebis jamuri simkvrivis 
gansazRvra. 
   literaturaSi ganuxilvel kidev erT problemad iTvleba gamoTvlebis 
Sedegebis warmodgena (gamosaxva). 
   arsebobs Semdegi variantebi: absolituri erTeulebi (mm, mkm); calkeuli 
elementebis kveTis sisqis procentebSi (Taroebi, kedlebi); mTeli kveTis 
farTobis procentebSi. dokumentebSi asaxuli avariuli kriteriumebi 
gamoisaxeba kveTis farTobis procentebSi da cveTa ganisazRvreba sruli 
farTobis zedapiris 25 %-iT.  
  zedapiruli gamoTvlebis Sesasruleblad arasakmarisia kveTis farTobis 
danakargis Sesaxeb informaciis qona. aseTi informacia sakmarisia didi 
farTis mqone konstruqciis koroziis gansazRvrisaTvis; magram mWidro da 
moxrili konstruqciebis gansazRvrisaTvis aucilebelia kveTis yvela 
elementis gabaritebis (Taro, kedeli, kuTxeebi) codna. yvela elementis 
erTnairi siswrafiT koroziisas danakargebis sidide iqneba erTnairi 
absolituri sididisa (mm), Tan am dros procentuli cveTa erTnairi iqneba 
mxolod im elementebisaTvis, romlebsac hqondaT erTnairi sawyisi sisqe.  
   sivrciTi ganlagebidan gamomdinare, agreTve agresiuli garemosa da kveTis 
tipisgan gamomdinare kveTis nawilebis cveTa gansxvavebuli iqneba. Tumca 
mtveris, nestisa da sxva faqtorebis gaTvaliswinebiT metad daziandeba 
zedapiris zeda fenebi. 

3. daskvna 

   srulyofili meTodologiis Seqmna koroziuli cveTis dasadgenad 
saSualebas mogvcems saqarTvelos teritoriaze ganlagebuli mravali 
sawarmos, tvirTamweebs (portebSi, terminalebze, mSeneblobaze, sawarmoebSi da 
a.S.) da milsadenebs, sadac mzid konstruqciebad gamoyenebulia 
liTonkonstruqciebi da umravlesi maTgani agebulia gasuli saukunis Sua 
wlebSi, gauxangrZlivoT eqspluataciis vada, rac did ekonomiur efeqts 
mogvcems. 
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mwvane mSeneblobebi Semsubuqebuli gadaxurviT 

l. kaxiani, i. svaniZe, q. qorqia, n. erisTavi 
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 
reziume: statiaSi ganxilulia axali `mwvane mSeneblobis~ Sesaxeb, 
Semsubuqebuli sarTulSorisi gadaxurviT, SemoTavazebulia Senobis 
konstruqciuli aRwera, Senobis teqnikur-ekonomikuri moTxovnebi, 
ekologiurad sufTa samSeneblo masalebisgan damzadebuli mzidi 
konstruqciebi, eqspluataciis pirobebi da upiratesoba. 

sakvanZo sityvebi: mwvane saxlebi, karkasi, sixiste, deformacia, simtkice, 
gadaxurva. 

1. Sesavali 

qalaqmSenebloba saqarTvelos did qalaqebisaTvis swrafad viTardeba; 
qalaqebSi Cndeba axali dasaxlebuli ubnebi, romelic ulamazesi SenobebiT 
aris ganaSenianebuli; gamwvanebuli ezoebiT, sportuli, bavSvebisaTvis 
gankuTvnili saTamaSo moednebiT da mravali sxva. garda garegnulad lamazi 
fasadebisa, Siga interierebic SesaniSnavad aris dagegmarebuli. 
proeqtirebisas gaTvaliswinebulia axali mwvane saxlebisaTvis  saintereso 
procesebi, mobinadreTa komfortuli cxovrebis uzrunvelsayofad.  

2. ZiriTadi nawili 

mwvane mSenebloba gaxlavT Cveulebrivi maRlivi karkasuli Senobebi, 
romlis eqsploataciis dros adgili aqvs energiis, gaTbobis, wylis 
moxmarebis dazogvas specialurad Seqmnili maregulirebeli xelsawyo-
danadgarebis saSualebiT. 

warmodgenil statiaSi ganxilulia mravalsarTuliani karkasuli mwvane 
mSenebloba Semsubuqebuli sarTulTSorisi gadaxurvis mowyobiT. 

karkasuli Senoba 20 sarTuliania, saxuravis gadaxurvaze  mowyobilia 
baRi, dasasvenebeli da  gasarTobi moednebiT. 
 
 
 
 
 
 

 
 

 

 

 

 
nax. 1 gegma 

kasuli Senoba dagegmarebulia sixistis birTviT, romelic moTavsebulia 
Senobis centralur nawilSi, sadac ganTavsebulia kibis ujredi, satvirTo da 
samgzavro lifti.  

mwvane mSenebloba sxva Senobebisagan gansxvavebulia, gare SemomzRudavi 
elementebis specialuri konstruqciebis mowyobiT, romelic gamoirCeva siTbos 
danakargebis simciriT. sarTulTSorisi gadaxurva gaxlavT urigelo, filis 
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sisqe daaxloebiT (2225) santimetramde icvleba, damokidebulia Senobis malis 
da bijis sidideze. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

nax. 2. maRlivi mwvane Senobebi, saxuravze 
ganTavsebuli baRiT da wylis rezervuariT 

mwvane mSenebloba gamoirCevian energiis moxmarebis dazogviT, wylis 
moxmarebis simciriT, romelic gulisxmobs moxmarebuli wylis gasufTavebas 
da mis xelmeored gamoyenebas, sardafis sarTulSi ganTavsebuli specialuri 
danadgarebis saSualebiT. 

SemomzRudavi  konstruqciebi (gare kedlebi) specialuri liTonis 
konstruqciebis da gamaTbunebeli elementebisagan Seqmnili saintereso 
konstruqciebiT xorcieldeba. 

mwvane mSeneblobis mzidi konstruqciebi warmoadgenen ekologiurad sufTa 
samSeneblo masalisagan Seqmnil konstruqciebs. tixrebi da  damxmare 
konstruqciebic (karebebi, fanjrebi) unda iyos ekologiurad sufTa 
masalisagan damzadebuli. 

gadaxurvad gamoyenebulia Semsubuqebuli urigelo gadaxurva, romlis 
moculobaSi ganTavsebulia Semamsubuqebuli elementebi, specialur adgilebSi; 
maTi ganTavsebis da simtkicis uzrunvelyofisaTvis saWiroa eqsperimentuli 
kvlevebis Catareba rkinabetonis laboratoriaSi.  

3. daskvna 
Cvens dedaqalaqs Seemata kidev erTi saintereso nagebobebi „mwvane 

mSeneblobis“ saxiT, romelic eqsploataciis TvalsazrisiT Zalze 
mimzidvelia, kargi gegmarebiT, bevri sasargeblo da ekonomiuri gadawyvetebiT, 
axali samuSao adgilebiT. garegnulad  lamazia da sacxovreblad 
komfortuli. SeiZineT bina „mwvane mSeneblobis ubanSi“ da icxovreT 
ekonomiurad.       
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dabali energomoTxovnilebis Senobebis SemomzRudi 

konstruqciebis Tboteqnikuri maxasiaTeblebi 

m. grZeliSvili, a. kopaliani, v. bokeria 
(saqarTvelos teqnikuri universiteti, m. kostavas 77, 0160, Tbilisi, 

saqarTvelo) 
reziume. statiaSi ganxilulia dabali energomoTxovnilebis Senobebis 
SemomzRudavi konstruqciebis Tbosaizolacio Sris sisiqis gavlena am 
konstruqciis Tbogadacemis sididebze. Tbogadacemis koeficientebis 
sarekomendacio sidideebi SenobaTa energoefeqturobis klasebis mixedviT 
dadgenilia masiuri SemomzRudi konstruqciebis romlebic uzrunvelyofen 
normebiT gaTvaliswinebul Tbogadacemis sidideebs. 
sakvanZo sityvebi: energoefeqturoba, Tbogamtaroba, Tbogadacema, 
Tboizolacia, SemomzRudi, konstruqcia.     

1. ESesavali 

1974 wlis msoflio energetikuli krizisis Semdeg samSeneblo sferoSi 
udidesi yuradReba eqceva saTbob-energetikuli resursebis ekonomias, romelic 
gamoiyeneba SenobaTa Tbomomaragebis mizniT.  

Tanamedrove Senobebs gaaCniaT mniSvnelovani rezervi maTi Tburi 
efeqturobis gazrdis uzrunvelsayofad. mkvlevarebis mier arasrulyofilad 
iqna Seswavlili Tburi reJimebis formirebis Taviseburebebi, xolo 
damproqeteblebi ar iyeneben fundamenturi mecnierebis miRwevebs Tanamedrove 
aratradiciuli energetikis SesaZleblobas da ar SeuZliaT SenobebSi 
siTbosa da masis nakadebis optimizacia. 

Tu adre SenobaTa energomoTxovnileba ar iyo ganmaszRvreli faqtori, 
dReisaTvis is iTvleba proeqtis ZiriTad gadamwyvet kriteriumad, razedac 
metyvelebs evroparlamentis mTeli rigi dadgenilebebi [1]. 

2. ZiriTadi nawili 

msoflioSi yvelaze didi energomoTxovnileba (nax. 1) modis Senobebze, 
romlebic mTliani energomoxmarebis 40% Seadgens. amasTanave udidesia 
Senobebis mier atmosferosi gafrqveuli saTburis gazebis raodenoba da igi 
mniSvnelovnad aWarbebs erTad aRebuli yvela saxis pransportis mier 
gafrqveul gazebs.  

 
 

nax. 1 
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daigaramaze (nax. 2) naCvenebia evropaSi eqspluataciaSi myofi Senobebis 
klasifikacia maTi energomoTxovnilebebis mixedviT. 

 
 
nax. 2 1. Zveli Senobebi (1950 wlamde), 2. 1950-1970 w.w. Senobebi, 3. dabali 

energomoTxovnilebis Senobebi, 4. pasiuri Senobebi 
 

 Zveli Senobebi, romlebic 1970 wlamdea aSenebuli Tavisi 
funqcionirebisaTvis (gaTboba-gaciveba) Txouloben 300 kvt.sT/m2wel. 
es standarti ki dResac moqmedebs saqarTveloSi; 

 axali Senobebi, romlebic aSenda evropaSi 1970-2020 wlebSi – 150 
kvt.sT/m2wel. 

 Senobebi energiis mcire moTxovnilebiT – 60 kvt.sT/m2wel. unda 
aRiniSnos, rom 2002 wlidan didi energomoTxovnebis Senobebis 
aSeneba akrZalulia; 

 pasiuri saxli – 15 kvt.sT/m2wel. 2019 wlidan evrokavSiris 
teritoriaze pasiuri saxlis standartze ufro dabali standartis 
saxlis mSenebloba akrZalulia; 

 nulovani energiis saxli – 0 kvt.sT/m2wel. es igive pasiuri 
saxlebia, xolo Tavisi funqcionirebisaTvis saWiro energias 
adgilzeve gamoimuSavebs; 

 saxli plius energia, es iseTi saxlebia, romlebic maTSi mowyobili 
saiNjinro sistemebis mier gamoimuSavebs ufro met energias vidre 
moixmars.  

es monacemebi gviCvenebs, rom eqspluataciaSi myof da mSenebare saxlebSi 
Tburi energiis moTxovna mniSvnelovnad SeiZlebna Semcirdes Senobis 
konstruqciuli elementebis Tboteqnikuri maxasiaTeblebis gaumjobesebis 

xarjze. kerZod termuli winaaRmdegobis 510-jer gazrdiT SesaZlebeli xdeba 

Tbogadacemis koeficientebis daweva k=0,20,1vt/m2 C sididemde, rac 
uaxlovdeba pasiuri an nulovani energomoTxovnilebis (ZERO) saxlebs. 

diagramaze (nax. 3) naCvenebia SenobaTa Tburi moTxovnilebis cvlilebebios 
dinamika evropis teritoriaze daaxloebiT 70 wlis ganmavlobaSi (1977-2050w.w.). 
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nax. 3 

rogorc am daigramidan Cans SenobaTa BTburi (nax. 3) energiis 
moTxovnileba, romelic gasuli saukunis 70-ian wlebisaTvis Seadgenda 300 
kvt.sT/m2wel., gatarebuli RonisZiebebis Sedegad, 2020 wlisaTvis Seadgens 

(1020)  kvt.sT/m2wel. anu ukanaskneli 40 wlis manZilze Tburi energiis 

moTxovna Semcirda (1015)-jer, rac bunebrivia iwvevs gamonabolqvebis (namwvavi 
gazis) aseTive raodenobiT Semcirebas. rogorc am diagramidan Cans 2050 
wlisaTvis evrokavSiris samSeneblo fondi iqneba nulovani 
energomoTxovnilebis rac eTanadeba evroparlamentis Sesabamis direqtivas [1]. 
am direqtivis Sesabamisad evrokavSiris teqritoriaze aSenebuli yvela Senoba 
2020 wlidan unda iyos nulovani energomoTxovnilebis, Senoba anu ZERO 
standartis Sesabamisi. xolo saxelmwifo organoebs daqvemdebarebuli 
Senobebi ki am standarts unda akmayofilebdnen ukve 2018 wlidan. rac seexeba 
eqspluataciaSi myof Senobebs isini ZERO standarts unda akmayofilebdnen 
2050 wlisaTvis. am mziniT dagegmilia, rom yuvelwliurad evrokavSiris 
samSeneblo fondis 3% gaxdes nulovani energomoTxovnilebisaTvis. unda 
aRinoSnos, rom saqarTvelomac aiRo valdebuleba da ukve 2022 wlidan 
daiwyeba energoefeqturi proeqtebis ganxorcieleba mSeneblobis sferoSi.  

am valdebulebebis Sesasruleblad ki saWiro xdeba yvela arsebuli da 
asaSenebeli Senobebi eqvemdebarebodnen evropaSi miRebul standartebs, 
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romlebic sakuTari energomoTxovnilebebis dakmayofilebas TviTonve 
uzrunvelyofen am mizniT ki saWiro xdeba SenobaTa SemomzRudi 
konstruqciebis SenobaTa Tbogadacemis koeficientebi, k(vt/m2) Seesabamebodnen 
nax. 4 warmodgenil sidideebs. 

 
nax. 4 

aseTi Tboteqnikuri maxasiaTeblebis mqone Senobebi miekuTvnebian e.w. 
dabalenergomoTxovnilebebis Senobebs. 

dabali energomoTxovnilebis saxlebi warmoadgenen iseT Senobebs, 
rmelTa wliuri Tburi datvirTva 48 kvt/m2wel. Seadgens, rac daaxloebiT 5 m3 
gazis tolfasia. es imas nisnavs, rom 100 kv.m saxlis gasaTbobad weliwadSi 
saWiro iqneba 500 m3 bunebrivi gazi, rac TiTqmis eqvsjer naklebia vidre 
saqarTveloSi dRes arsebuli energotevadi saxlebis Tburi moTxovnileba (300 
kvt/m2wel.). 

am tipis saxlebis agebis winapirobaa, rom maTi kedlebis Tbogadacemis 
koeficientebi iyos 0,2 vt/m2grad-ze naklebi. aseTi dabali Tbogadacemis 
koeficientebis miRweva ki SesaZlebelia gasaTbobi moculobis kargi 
daTbunebiT. 

diagramaze (nax. 5) naCvenebia Tbosaizolacio Sris sisqeebi, 
Tbosaizolacio masalis saxeobis mxedviT, romlebic uzrunvelyofen 
Tbogadacemis koeficientis normirebul sodides, k=0,2 vt/m2k. aqve unda 
aRiniSnos, rom am pirobebisaTvis kedlis konstruqciuli Sris Tbogadacemis 
(nax. 5) koeficienti unda iyos k=1,2 vt/m2 k toli, rac eTanadeba erTnaxevari 
aguris sisiqis kedels. diagramaze warmodgenili Tbosaizolacio masalebis 

Tbogamtarobis koeficientebi [vt/m2k], aRebulia [2] mixedviT, romlebic 

meryeobs =0,02-0,07 vt/m2k farglebSi, rac ufro dabalia Tbogamtarobis 
koeficienti, miT naklebia Tbosaizolacio Sris sisqe. 

aseTi Tboteqnikuri maxasiaTeblebis mqone Senobebi miekuTvnebian A 

klasis energoefeqtur Senobebs romelTa wliuri Tburi energomoTxovnileba 
naklebia 50 vt/m2wel. 

dabal energomoTxovnilebis mqone SenobebTan SedarebiT 
enrgoefeqturobis ufro maRali klasi gaaCniaT pasiur Senobebs (pasiur 
saxlebs). 

pasiur saxlebs warmoadgenen Senobebi, romelTa savaTsebSi haeris 
temperatura, rogorc zamtarSi, aseve zafxulSi miiRweva gaTbobisa da haeris 
kondicirebis aqtiuri sistemebis gareSe anu mikroklimatis komfortuli 
parametrebis uzrunvelyofa xdeba Senobis garsis, misis konstruqciuli 
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elementebis swori SerCeviT, aseTi Senobebis wliuri Tburi datvirTva 
naklebia 15 kvt.sT./m2wel. rac dasaSveb Tbur moTxovnilebaze 85%-iT naklebia. 
es imas niSnavs, rom 100 kv.m Senobis wliuri Tburi datvirTva naklebia 1500 
kvt-ze, es ki Seesabameba 150 m3 bunebriv gazs. 

 
nax. 5 

aseTi Senobebis agebis wina[irobaa: Senobis kargi daTbuneba, ise rom k 

iyos toli 0,10,15 vt/m2 k.  

 fanjrebis Tbogadacemis koeficienti k0,8 kv/m2 k; 
 SenobebSi haeris nulovani inflacia; 
 kontrolirebadi saventilacio sistemebi, maT Soris maRalefeqturi 

regeneraciul-rekuperaciuli sistemebi. 
daigaramaze (nax. 6) naCvenebia SemomzRudavi konstruqciis Tbosaizolacio 

Sris Tbogadacemis koeficientis k [kv/m2 k] damokidebuleba mis sisqesTan, sami 
sxvadsaxva Tbosaizolacio masalisaTvis. samive es masala (spaceloft, WD0,32 da 

WD0,42) srulad akmayofileben dabali Tburi energomoTxovnilobebis da 
pasiuri saxlis Tbogadacemis koeficientebisadmi wayenebul moTxovnebs. 
saukeTeso rezultats iZleva Spaceloft-i, romlis Tbogamtarobis koeficienti 

k=0,015 vt/m2 k. es masala sul raRac 810 mm sisiqis unda iyos, rom miviRoT 
Tbogadacemis koeficientis sasurveli mniSvneloba, maSin rodesac WD0,32 da 
WD0,41 Tbosaizolacio masalebisaTvis es sisqe 20-32 mm tolia. 

 
nax. 6 

qvemoT cxrilSi Catarebuli kvlevebisa da angariSebis safuZvelze 
warmodgenili gvaqvs Tbosaizolacio masalebis Tbogamtarobis koeficientsbi 
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is sidideebi romelTa gamoyenebac am Tu im SemomzRudav konstruqciaSi 
uzrunvelyofs Sesabamis energoefeqturobis klasis Senobis SemomzRudi 
konstruqciebis Tbogadacemis koeficientebis k [kv/m2 k] saangariSo (normatiul) 
sidideebs. 

 
energoefeqturobis 

klasebi 
Tburi 

moTxovnileba 
kvt.sT/m2wel. 

Tbogamtarobis 

koeficienti  
vt/m2k 

Senobis saxe 

A++ 

A+ 
10 

15 

0,014-0,02 
0,021-0,027 

pasiuri 

A 

B 
25 

50 

0,028-0,031 
0,032-0,036 

dabali Tburi 
energomoTxovnilebis 

C 100 0,037-0,04 tipiuri 

D 

E 
150 

200 

0,041-0,045 
0,046< 

yvela Zveli Senoba 

 
 
am cxilSi miTitebuli sarekomendacio Tbogamtarobis koeficientis 

mixedviT airCeva SemomzRud konstruqciaSi gamosayenebeli Tbosaizolacio 
masala [ ]. 

 

3. daskvna 

 

energoefeqturi mSenebloba Tanamedrove samseneblo dargis axali, 
inovaciuri mimaRtulebaa da gulisxmobs SenobebSi maqsimaluri komfortuli 
pirobebis Seqmnas minimaluri energetikuli danaxarjebit, rac mniSvnelovnad 
aumjobesebs garemos ekologiur mdgomareobas. 

energomoTxovnilebis semcirebis aucilebeli winapirobaa SemomzRudi 
konstruqciebis Tbofizikuri maxasiaTeblebis maqsimaluri optimizacia maTSi 
maRakefeqturi, ekologiurad sufTa Tbosaizolacio masalebis gamoyenebiT. 
energoefeqturi SemomzRudi konstruqciebis danergva gamoricxvas Senobata 
gaTbobis mizniT wiaRiseuli saTbobis gamoyenebas da izleva ganaxlebadi 
energoresursebis gamoyenebis farTo SesaZleblobas, rac garemos ekologiuri 
mdgomareobis gaumjobesebis saukeTeso gzaa. 
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DmonoliTuri rkinabetonis  samuSaoebis warmoebis 

gamartivebis zogierTi RonisZiebebi  
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i. qvaraia, a. firosmaniSvili  

(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 
kostavas 77) 

reziume: statiaSi ganxilulia q.TbilisSi mSenebare erT-erT obieqtze 
monoliTuri rkinabetonis samuSaoebis Sesrulebis gamartivebis mizniT 
gatarebuli zogierTi RonisZiebebi. kerZod moyvanilia yalibebis mowyobis, 
maTi zedapirebis gapoxvis, betonis miwodebis da Cawyobis saintereso 
magaliTebi. 
sakvanZo sityvebi:  betoni, rkinabetoni, yalibi, betontumbo, badia,    
vibratori,  sveti,  kedeli, konstruqcia 

1. Sesavali 
      monoliTuri rkinabetonis samuSaoebis Sesrulebis dros yalibebis 
montaJi da demontaJi Sromis danaxarjebis TiTqmis 55-60%-s Seadgens. 
danarCeni Tanabrad nawildeba armirebis mowyobaze da betonis Cawyobaze. 
amitom, Zalian didi mniSvneloba aqvs iseTi sayalibe sistemebis SerCevas, 
romelTa montaJi da demontaJi maqsimalurad gaamartivebs aRniSnul 
process. sakmaod didi rezervebi arsebobs am mxriv uSualod dabetonebis 
samuSaoebis warmoebis dros, radganac dRiTi-dRe izrdeba da 
mravalferovani xdeba Tanamedrove betonis mimwodebeli manqana-
mowyobilobebis  parki. rkinabetonis samuSaoebis warmoebisas, SromiTi da 
materialuri danaxarjebis SemcirebiT samSeneblo kompaniebze naklebad ar 
arian dainteresebuli yalibebisa da specialuri samSeneblo teqnikis 
mwarmoebeli kompaniebi. aRniSnuli maCveneblebis gaumjobeseba mkveTrad 
zrdis maT nawarmze moTxovnilebas da did upiratesobas aniWebs 
konkurentebTan SedarebiT. Maqedan gamomdinare, samSeneblo praqtikaSi, sul 
ufro xSiria SemTxvevebi, rodesac yalibebis mwarmoebeli kompaniebi, 
mSeneblobis dawyebamde adgenen yvelaze optimaluri sayalibe sistemis 
proeqts da mis mixedviT axdenen yalibebis damzadebas da mowodebas. swored  
aseTi inovaciuri midgomiT ganxorcielebuli samuSaoebia aRwerili 
statiaSi.  

2. ZiriTadi nawili 

     Yq.TbilisSi, lisis tbis mimdebare teritoriaze, TBC-bankis axali,  
Tanamedrove tipis biznes-centris mSeneblobis proeqti ganaSenianebis 14000 
kv.m-ze met farTze iTvaliswinebs saTao ofisis, saqmiani zonisa da 
kulturuli habis mowyobas.  monoliTuri  rkinabetonis karkasis ZiriTad 
nawils warmoadgens gadaxurvis fila kapitelebiT, wriuli moxazulobis 
svetebi, liftisa da sakomunikacio sistemebis Saxtebi. saTanado gaTvlebisa 
da yalibebis sxvadasxva sqematuri ganawilebis Sedarebis safuZvelze, 
cnobilma avstriulma firma „DOKA―-m, mSenebelTa dakveTiT, moduluri 
principiT daamuSava gadaxurvis sistema „DOKADEK―-is mowyobis yvelaze 
optimaluri proeqti, romlis fragmenti warmodgenilia sur.1-ze. masTan erTad 
gansazRvruli da mowodebuli iyo mrgvali svetebis, kapitelebis, Saxtebis da 
kedlebis dasabetonebeli yalibebis saWiro, yovelmxriv dasabuTebuli 
raodenoba. maTi montaJi da demontaJi swrafad da martivad xorcieldeba 
(sur.2 da sur.3). dabetonebis maRali xarisxis uzrunvelyofasTan erTad, 
mcirdeba Sromisa da drois danaxarjebi da sabolood ufro ekonomikurad 
momgebiani gamodis samuSaoebis warmoeba.  
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sur.1. gadaxurvis sistemis yalibebis mowyobis proeqtis fragmenti 

         sur.2. „DOKADEK―-is GmontaJi           sur.3. kedlebis yalibebi 
      monoliTuri rkinabetonis samuSaoebis warmoebis gamartivebis erT-
erTi mniSvnelovani faqtoria betonmimwodebeli da betonCamwyobi manqana-
meqanizmebis da mowyobilobebis sworad SerCeva da gamoyeneba. aRniSnuli 
obieqtis didi farTis arsebobis gamo, zogierT adgilebSi betonis 
miwodeba, yvelaze didi isris Sveris mqone avtobetontumboebis 
gamoyenebiTac ki SeuZlebeli iyo. Aamitom betonis miwodebis problema 
gadawyvetili iqna 15m da 18m isriani betongamanawilebeli mowyobilobis 
gamoyenebiT, romelic mxolod betongamtareblis funqcias asrulebs da 
didi popularobiT sargeblobs ukanasknel wlebSi (sur.4).  
      dasaxelebuli mowyobiloba Zalian martivia eqspluataciaSi.  mcire 
gabarituli zomebis, simsubuqis da martivi sayrdeni konstruqciis  gamo 
advilia misi gadaadgileba da dadgma amwis saSualebiT, obieqtis nebismier 
wertilSi, rogorc vertikaluri, ise horizontaluri mimarTulebiT. 
betonis miwodeba xorcieldeba obieqtis gareT ganTavsebuli stacionaruli 
betontumbodan gayvanili betonsadeni milebis saSualebiT.AaRsaniSnavia, 
rom am tipis ufro mZlavri betongamanawilebeli mowyobilobis 
saSualebiT, SesaZlebelia miwodebuli betonis gadanawileba TiTqmis 50m 
radiusis farglebSi.  
      svetebis dasabetoneblad ZiriTadad gamoiyeneba gaumjobesebuli tipis 
badiebi betonis Casawyobi moqnili miliT da betonis daclis martivi 
meqanizmiT, romelsac zemodan adamiani marTavs (nax.5). 
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     monoliTuri rkinabetonis samuSaoebis warmoebis gamartivebisaTvis 
didi mniSvneloba aqvs yalibis gasapox masalasac. rac ufro maRalia misi 
xarisxi, miT ufro naklebia yalibis zedapirisa da betonis SeWiduloba da 
Sesabamisad naklebia Sromis danaxarjebi yalibebis demontaJze da maT 
gawmendaze. amasTan kargad SerCeuli gasapoxi masala mkveTrad amcirebs 
betonis zedapirze  bzarebis, siRruveebisa da sxva defeqtebis gaCenis 
SesaZleblobas. Aamas kargad adasturebs, am obieqtze gamoyenebuli gasapoxi 
masalebiT miRebuli betonis sufTa zedapirebi.  
     vertikalur konstruqciebSi Cawyobili betonis maRali xarisxi, 
gasapoxi masalis garda ganpirobebulia axali tipis, kompaqturi gare 
vibratorebis gamoyenebiT, rac garkveul siaxles warmoadgens (sur.6). 
    vibratorebis gamoyenebiT, rac garkveul siaxles warmoadgens (sur.6). 

    sur.4. betongamanawilebeli             sur.5. svetebis dabetoneba 

badiiT 

      
               

                                      
 
 
 
 
 
 
 
 

           
sur.6. gare vibratori 

3. daskvna 
1. monoliTuri rkinabetonis samuSaoebis 

warmoebis gamartivebis mizniT, Zalze efeqturia obieqtze uSualod 
yalibebis mwarmoebeli kompaniebis mier damuSavebuli sayalibe 
sistemebis mowyobis  proeqtiT sargebloba. igi uzrunvelyofs 
yalibebis zustad saWiro raodenobiT miwodebas da samuSaoebis 
ekonomiurad warmoebas. aRniSnuli midgoma farTod inergeba 
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samSeneblo praqtikaSi da misi gamoyenebis warmatebuli magaliTebi 
ukve gvxvdeba  saqarTveloSic. 

2. mniSvnelovnad amartivebs da aCqarebs 
monoliTuri rkinabetonis samuSaoebis warmoebas Tanamedrove da 
Zalze mravalferovani betonmimwodebeli,  betongamanawilebeli da 
betonCamwyobi manqana-meqanizmebis, mowyobilobebis da gasapoxi 
masalebis sworad SerCeva da gamoyeneba. amis karg magaliTs iZleva TBC 
bankis axali biznes-centris mSeneblobaze mimdinare samuSaoebi.  

3.  
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vibraciuli procesebis damaxasiaTebeli Tvisebebis aRwera 

 T. nekaSvili 
(saqarTvelos teqnikuri universiteti, saqarTvelo, 0160, Tbilisi, m. 

kostavas 77) 

 

reziume: sagzao konstruqciis vibraciis warmoqmna xdeba imitom, rom TiToeuli 
samosis fena warmoadgens vibraciul sistemas. nebismieri meqanikuri sistema 
SeiZleba Sefasebul iqnas vibraciulad Tu mas gaaCnia inerciulobis, simtkicis, 
simkvrivis, gafxvierebis elementebi.  
sakvanZo sityvebi: asfaltbetoni, konstruqcia, vibracia. 

1. Sesavali 

sagzao samosis fenis masis sidide ganisazRvreba moculobiT raSic Sedis 
rxevebis procesebi da masalis simkvrive am fenisTvis. am fenis simtkice 
vertikalurad xasiaTdeba drekadobis modulis mixedviT. masalis Sida xaxuni da 
winaaRmdegoba uzrunvelyofs datvirTvis gadanawilebas.  

gzis konstruqciis fenebi warmoadgens vibraciul sistemebs romlebic 
erTmaneTisgan gansxvavdebian masiT, simtkiciT da masalaze datvirTvebis 
gadanawilebis doniT. amas mivyavarT iqamde, rom saerTo vibraciul sistemaSi 
fenebi axorcieleben Tavisufal rxevebs sxvadasxva nawilobrivi sixSireebiT.  

 

2. ZiriTadi nawili 

Tavisufali rxevebis sixSire mTlian konstruqciaze, romelic fiqsirdeba 
uSualod safaris zedapirze, umniSvnelod gansxvavdeba individualuri fenebis 
vibraciuli sixSireebisgan. 

ZiriTadi vibraciuli energia nawildeba sagzao samosis konstruqciis sixSiris 
speqtrSi da moqmedebs sagzao samosis yvela fenaze, sixSireebis raodenoba 
pirdapirproporciulia samosis fenebis. 

sxvadasxva fenebis nawilobrivi datvirTvebi qmnis saerTo rxevebis process,  
sadac sagzao fenebis drekadobidan gamowveuli gadaadgilebebi emTxveva  
atifazur an Sualedur pozicias. im SemTxvevaSi rodesac fenebis rxevebis fazebi 
emTxveva erTmaneTs, zrdis vibracias da aZlierebs safaris bzarebis gamomwvev 
Zalebs. Tu fazebi urTierTsawinaaRmdegod gadaadgildeba erTmaneTis mimarT, 
maSin fenebi CaaxSoben saerTo vibraciebs. vibraciuli procesebis grafiki  5 
feniani samosis konstruqciisTvis warmodgenilia nax.1 -ze. Tavdapirveli 
monacemebi borblis mier gamowveuli CazneqilobisTvis Seadgens 0.0002 metrs. 

diagramaze warmodgenilia  gzis fenebis Cazneqilobebis droze 
damokidebulebis grafiki. arsebuli maxasiaTeblebis mixedviT SeiZleba 
davadginoT rom sakvlev gzis monakveTze 0.5 wamis ganmavlobaSi yalibdeba sakmaod 
bevri damatebiTi dinamiuri jdena, rogorc vibraciuli datvirTvis Sedegi. 

miuxedavad imisa rom jdena sididiT naklebia borblis mier gamowveuli 
Zalebisa, saerTo jamSi datvirTvebi emateba danarCen datvirTvebs romlebic 
gaTvaliswinebulia proeqtirebis dros. amitom damatebiT saWiroa proeqtirebis 
stadiaze saval konstruqcias daematos saangariSo Zalebis rezervi. 

dakvirvebebis Sedegad dinamiuri gaTvlebis safuZvelma gvaCvena, rom sagzao 
samosis konstruqcia romelsac maRali dazianebis tempi aqvs da xSirad uwevs 
perioduli SekeTeba xasiaTdeba gacilebiT ufro didi amplitudis mqone 
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gadaadgilebebiT fenebSi, romelic emTxveva urTierTmimarTulebiT gadaadgilebis 
fazebs da zrdis vibracias. 

 
statikurad gawonasworebuli TiToeuli sagzao fena axorcielebs Tavis TavTan 

mimarTebaSi gadaadgilebas. dinamiuri rxevebis deformaciebi xasiaTdeba 
cvalebadi niSnebiT da gansxvavdeba im deformaciuli tipisgan “datvirTva-
gantviTva“, romelic formirdeba avtomobilis borblis gadaadgilebis qveS. 
saxecvlili deformacia an  datvirTva axorcielebs daRlilobisgan gamowveul 
asfaltbetonis rRvevas, romelic Cndeba safaris mikro bzarebiT, cveTiT da 
daSliT.  gzis safaris simtkice nelnela mcirdeba, rac Sesabamisad iwvevs 
daSlis procesis daCqarebasa da amcirebs saeqspluatacio vadas. 

araxisti sagzao konstruqciis angariSis dros asfaltbetonis fenebis daSlisa 
da gawelvis mTavar sazom kriteriums warmoadgens dasaSvebi welvadobis sidide. 
gawelvis Zalebma monoliTur fenebSi ar unda gadaaWarbos dasaSveb zRvars 
eqspluataciis periodSi. welvadobis modulis SemcirebiT klebulobs vibraciuli 
jdenebis xarisxi Tumca Tavs iCens damatebiTi uaryofiTi gverdiTi movlenebi, 
rogoricaa bzarmedegobisa da cveTamedegobis modulis Semcireba. 

TiToeuli konstruqciis fenisTvis vibraciis zegavlena iwvevs sxvadasxvanair 
dazianebis temps. simkvrivis modulis SemcierebiT saerTo dazianebis maCvenebeli 
izrdeba. dazianebebSi imitom aris gansxvaveba, rom TiToeuli fenis Semadgenloba 
aris gansxvavebuli, sxvadasxva doneze xdeba datvirTvebi da Sesabamisad 
datvirTvebic sxvadasxvaa. 

nebismier fenaSi Tu SevamcirebT elastiurobis moduls mcirdeba saerTo 
elastiurobis moduli konstruqciisTvis. me-2-e naxazze warmodgenilia aseTi 
funqciuri damokidebuleba. TvalsaCinoebisTvis Cven gavaanalizeT ara ricxviTi 
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mniSvnelobebi aramed procentulad  SevamcireT Tavdapirveli elastiurobis 
modulis mniSvneloba. 

es saSualebas gvaZlevs obieqturad SevafasoT dazianebis gavlenis xarisxi 
TiToeuli fenisTvis da saerTo jamSi sagzao konstruqciis simtkicisTvis. 

 
am grafikidan gamomdinare SeiZleba iTqvas rom sagzao samosis simtkice  

elastiurobis modulis SemcirebiT mkvriv asfalt-betonsa da RorRovan fenaSi, 
konstruqciis simtkicis maxasiaTeblebi ar icvleba. magaliTad: RorRovani fenis 
elastiurobis modulis 22 % SemcirebiT an asfaltbetonis elastiurobis 
modulis 40 % SemcirebiT sagzao samosis konstruqciis saerTo elastiurobis 
moduli mcirdeba mxolod 2 %-iT. sagzao samosis konstruqciis gamZleobis 
rezervis gaTvaliswinebiT, proeqtirebis etapze saerTo modulis aseTi Semcireba  
SeiZleba CavTvaloT misaRebad. 

forovani asfalt-betonis SemTxvevaSi elastiurobis moduli yvelaze metad 
mgrZnobiarea. im SemTxvevaSi, Tu forovan asfalts elastiurobis moduls 20 %-iT 
davaklebT, maSin konstruqciis saerTo elastiurobis moduli Semcirdeba 8.2 % -
iT. rogorc cnobilia, am fenaSi rodesac xdeba Cazneqva, mocemul fenaSive Cndeba 
bzarebis sawinaaRmdego daRlilobis koeficientis zrda, romelic Semdgom Tavs 
iCens sacveT fenaze. gamoTvlebma aCvena, rom forovan asfalt-betonSi agreTve 
formirdeba yvelaze destruqciuli dinamiuri Zalebi. 

3. daskvna 

kvlevis Sedegad irkveva, rom sagzao samosis TiToeuli konstruqciuli 
fenisTvis vibraciis zegavlena iwvevs dazianebis sxvadasxvanair temps. drekadobis 
modulis SemcirebiT saerTo dazianebis maCvenebeli izrdeba. nebismier fenaSi Tu 
SevamcirebT elastiurobis moduls, mcirdeba konstruqciis saerTo elastiurobis 
moduli. 
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SUMMARIES 
R. Sikharulidze. ALTERNATIVE CALCULATION OF FRAME STRUCTURES AND THEIR 

FEASIBILITY ANALYSIS FOR ENERGY EFFICIENT INTERMEDIATE FLOORING ROOFING 

WITH THERMAL INSULATED BLOCKS. Scientific-technical journal “BUILDING” #4(53), 2019 

In the article based on the patents issued by Sakpatenti on my behalf, "Reinforcement bat frame insulated flooring 

slab" [1] and "Sikharulidze wall" [2] are designed with two frame-type seven-stage monolithic reinforced concrete 

buildings, the second building has traditional reinforced concrete floors and the walls from concrete. In the patent-

protected constructions, foam plastic is used as the inner layer. Both computer-based calculator boards use my 

structures to reduce both concret and reinforcement concret consumption, as well as the value on the building’s 

erection, as well as the thermal impedance of the mid-foam laminate flooring and test blocks on the basis of the 

forensic report by Levan Samkharauli  R = 3.2 m/W that is close to the normative values of Finland, Denmark, 

Great Britain and Germany and is in line with the requirements of the EU Construction Codes [3]. 
T.Melkadze.  “Corrosion Resilience Assessment of Construction Structures”. Scientific-technical journal 

“BUILDING” #4(53), 2019 

The paper discusses the method of corrosion resistance assessment of construction structures in case of 

emergencies. Paper identifies the method of determining the radius of distribution of highly oxidizing hazardous 

substances released from possible chemical accidents. It also presents the methods of determining the corrosion 

rate of corrosion of construction constructions and penetration in structural elements in the area of distribution of 

hazardous substances. Measures for calculating and raising the corrosion resistance of construction structures are 

presented. 

L. Kakhiani, A. Tsakiashvili, L. Matitaishvili, G. Vashakidze. SKYSCRAPERS WITH PARKINGS, 

KEEPING THEIR FIRE SAFETY. Scientific-technical journal “BUILDING” #4(53), 2019 

In the presented article are considered skyscrapers in the basement of that are arranged parking; analyze and raise 

of their fire safety issues. Specific examples are proposed to determine the degree of fire safety. 

G. Madzagua, D. Tabatadze, D. Jankarashvili.SEQUENCE OF ERECTION OF STATICALLY 

INDEFINITE FRAME TAKING INTO ACCOUNT THE STRESS STATE OF THE STRUCTURE. 

Scientific-technical journal “BUILDING” #4(53), 2019 

in the article is presented the determination of bending moments in a statically indefinite reinforced concrete 

frame, taking into account the sequence of erection and creeping deformations. The providing of creeping 

deformations are taken into account based on the aging theory, as this theory is best suited for reinforced concrete 

structures. 
V.V. Loladze, Z.I. Karumidze, G.V. Loladze.THE STUDY BY METHOD OF HOLOGRAPHIC 

INTERFEROMETRY, JOINT WORK OF LAYERS OF TWO-LAYER HEAT-EFFICIENT PRODUCTS 

WITH THE APPLICATION OF EXTERNAL FORCES AND TEMPERATURE EFFECTS. Scientific-

technical journal “BUILDING” #4(53), 2019 

In construction, the most energy-saving industrial and civil engineering structures are buildings with heat-efficient 

building envelopes. In most cases, such structures are made layered, consisting from load bearing and heat-

insulating layers. Such combination of elements is reflected in the specifics of the work of structures with 

simultaneous impact of external forces and climatic factors. The study, by various methods, of the behavior of 

multilayer structures during operation, gives the possibility us to clarify the calculation methods and technological 

parameters of their manufacture. Modern research equipment gives the possibility of non-contact methods to 

determine the behavior of multilayer elements in a wide range of force and temperature impacts. These methods 

include laser holographic interferometry. This method, in the proposed work, studies the behavior of samples from 

two-layer porous concrete products (DPI) under static loading and temperature impact. 

F. Kvatsabaia, K. Gabechava. IMPROVEMENT OF REAL ESTATE CADASTRE (ON TBILISI 

EXAMPLE). Scientific-technical journal “BUILDING” #4(53), 2019 

The state cadastre of land and other real estate is an information system that ensures proper functioning of all 

accounting and registration systems, creation of a basis for registration of various real estate - buildings and 

facilities, production - organizations and others. The cadastral registration of real estate and improvement and 

improvement of these processes provides solutions to the tasks of territorial management and planning, urban 

planning, legal-economic and environmental problems. 
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In order to improve the cadastral registration, the introduction of three-dimensional real estate cadastre will help 

improve both the registration of real estate objects and provide solutions to various issues related to the 

development of modern city areas. 

D. Bakradze, T. Amkholadze, K. Jincharadze. PERFORMING OF REPAIR WORKS ON HYDRO-

TECHNICAL FACILITITS. CAUSES OF STRUCTURES FRACTURE, MAINTENANCE AND 

OVERHAUL. Scientific-technical journal “BUILDING” #4(53), 2019 

Hydraulic structures are the most complex operation of that require the timely and high quality performance of the 

instructions provided in the technical standards. It is known that the operation of hydraulic structures is carried out 

under the most difficult conditions of environmental and water impacts. With this in mind, the facility is subject to 

severe changes in water levels and high water flow rates. It is particularly important to control the condition of the 

underwater part of the structure, as minor damage can lead to lateral complications of rinsing and increasing the 

magnitude of these damages. 

I. Pipia, M. Moistsrapishvili. Development of Tbilisi City Public Transport System with relay transport 

integration. Scientific-technical journal “BUILDING” #4(53), 2019 

The article discusses the development of the Tbilisi city public transport system by integrating relay transport into 

it, analyzing problems arising in the system, proposing effective planning and use of existing subway and relay 

infrastructure, high-speed trams and auxiliary vehicles in Tbilisi City. The expected effects and risks of their 

implementation are identified and analyzed. 

G. Bekurishvili. OPTIMIZATION OF HEAT TREATMENT MODES OF REINFORCED CONCRETE 

PRODUCTS IN PLANT CONDITIONS. Scientific-technical journal “BUILDING” #4(53), 2019 

In the article is considered the heat treatment technology at normal atmospheric pressure and temperature of 50-

97℃. Types of continuous-action heat exchangers, horizontal chambers, and cluster shapes are presented. Heat 

treatment modes of reinforced concrete sleepers are considered, merchandise behavior during temperature rise and 

fall, two types of temperature modes, based on cement consumption. Analysis is done at keeping product quality 

and economic performance. In addition to the positive factors in the heat treatment process, factors that may 

negatively affect on the formation of the sleeper structure may arise. 

 Our goal was to achieve the standard strengths to be delivered in the shortest possible time and to prevent the 

emergence of destructive processes. We have done this by optimizing heat treatment modes and significantly 

reducing the cement consumption. 

I.Kvaraia. Reconstruction of the building with the preservation of their facades. Scientific-technical journal 

“BUILDING” #4(53), 2019 

The article considers the issue of performing reconstruction work of four famous buildings in Tbilisi. As a result 

of the reconstruction, each building changed its original function, but in different ways their old facades were 

completely preserved. 

G. Lotishvili, M. Maisuradze. Control of Buildings Construction Process and Approval. Scientific-technical 

journal “BUILDING” #4(53), 2019 

In Georgia there are more than one challenge in the field of construction that directly concern the quality of 

buildings. Therefore, it’s very essential that these problems should be solved step-by-step at the stage of planning, 

construction and building approval. In this article I have surveyed planning and construction process, as well as 

their gaps and irrelevances found in business and public interests. There is demonstrated modern, different 

methodology that will help to meet the challenges to the benefit of city municipality and private interests. This 

method will set up a lot of new workplaces, improve the quality of buildings, make more comfortable the 

construction process and guarantee the building approval.  

M. Tsikarishvili, B. Kitiashvili. DETERMINATION OF CORROSIVE WEAR OF STEELWORKS. 

Scientific-technical journal “BUILDING” #4(53), 2019 

In the article is considered existing methods for corrosive depreciation of steelworks and raises the issues of 

developing a comprehensive methodology. The creation of a comprehensive methodology for corrosive 

depreciation will gives the possibility for  many enterprises, cranes located on the territory of Georgia (ports, 

terminals, construction sites, enterprises, etc.) and pipelines, where metalwork’s are used as spatial structures and 

most of them were built in the middle of last century, to extend their operation. This is the term that will give us 

great economic impact. 
L. Kakhiani, i. Svanidze, K. Korkia, N. Eristavi. Green constructions with lightweight roofing. Scientific-

technical journal “BUILDING” #4(53), 2019 



samecniero-teqnikuri Jurnali ,,mSenebloba“ 

SCIENTIFIC-TECHNICALJOURNAL,”BUILDING“                #4(53), 2019 
НАУЧНО-ТЕХНИЧЕСКИЙ ЖУРНАЛ«СТРОИТЕЛЬСТВО» 
 

115 
 

In the article is considered the new "green construction" with weight reduced floorings, is proposes a structural 

description of the building, the technical and economic requirements of the building, load bearing structures made 

from environmentally friendly building materials, operating conditions and advantages. 
M. Grdzelishvili, A. Kopaliani, V. Bokeria. Thermal-technical characteristics of low-energy consuming 

buildings envelope. Scientific-technical journal “BUILDING” #4(53), 2019 

In the article is considered the influence of the thermal insulation layer of low-energy consuming buildings on the 

thermal conductivity of this structure. Reference values for heat transfer coefficients is determined by energy 

efficiency classes of buildings have been identified as having mass-limiting structures that provide the heat 

transfer values required by the norms. 

I.Kvaraia, A.Pirosmanishvili. SOME ACTIVITIES TO SIMPLIFY PRODUCTION  MONOLITHIC 

REINFORCED CONCRETE WORKS. Scientific-technical journal “BUILDING” #4(53), 2019 

The article discusses some of the measures taken to simplify the production of monolithic reinforced concrete 

work at one of the construction sites in Tbilisi. In particular, new examples of the construction of formwork, 

lubrication of their surface, supply and laying of concrete are given. 

H. Nekashvili. DESCRIPTION OF THE PROPERTIES CHARACTERISTIC OF VIBRATIONAL 

PROCESSES. Scientific-technical journal “BUILDING” #4(53), 2019 

The vibrations of the road structure occur because each layer of the garment represents a vibrating system. Any 

mechanical system can be evaluated vibrationally if it has elements of inertia, strength, density, dissipation 

elements. 
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samecniero statiebi ibeWdeba avtorTa mier warmodgenili redaqciiT.  


