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sur. 1. binokularuli mikroskopiT inspeqtirebuli nimuSis gamosaxulebasur. 1. binokularuli mikroskopiT inspeqtirebuli nimuSis gamosaxuleba
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nebi. nawilakebi (CanarTebi) savaraudod badisebri 

oqros  formisaa, sadac yvelaze didi CanarTebi 5 

mm-s aRwevs zomaSi. Bbinokularuli mikroskopiT 

inspeqtirebuli nimuSis gamosaxuleba mocemulia 1 

suraTze. es aris tipuri masiuri,  kompaqturi,  xis-

ti kvarcitis nimuSi. 

sur. 2. polarizaciuli mikroskopiT inspeqtirebuli nimuSis gamosaxulebasur. 2. polarizaciuli mikroskopiT inspeqtirebuli nimuSis gamosaxuleba

inspeqtireba polarizaciuli (madnis) inspeqtireba polarizaciuli (madnis) 

mikroskopiTmikroskopiT

struqtura warmodgenilia ori fazuri struq-

turiT. Ppirveladi  faza ZiriTadad Seicavs  didi 

zomis piritebs TviTformirebis gareSe,  maSin rode-
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sur. 3. polarizaciuli mikroskopiT inspeqtirebuli nimuSis gamosaxulebasur. 3. polarizaciuli mikroskopiT inspeqtirebuli nimuSis gamosaxuleba
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sac meoradi faza Seicavs oqros. Ppirveli fazis 

zemoT adgili aqvs nawilobriv deformacias. piri-

tis didi zomis nawilakebi (CanarTebi) damsxvreu-

lia. agreTve piritis kristalizacia asaxavs  uwyvet 

process da kristalizdeba oqrosTan  formirebis 

procesSi (ix. sur. 2). 

mineralebi _ mineralebi _ pirveladi mineralebi aris oqro, 

piriti, vercxlis marilebi, pirargiriti – prustiti 

da silvaniti. 

oqro _oqro _ mikroskopulad da makroskopulad ganm-

sazRvreli formiT da zomiT. oqros nawilakebis 

mikroskopuli gamosaxulebebi mocemulia suraTe-

bze 1, 2 da 3. is ZiriTadad myar mdgomareobaSia. 

Mmisi refleqsiuroba Zalian maRalia, nawilakebis 

(CanarTebis) zedapiri aseve sufTa da gluvia. is 

cxrili 1cxrili 1

rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi (TviTnabadi oqros marcvlebi)rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi (TviTnabadi oqros marcvlebi)

elementielementi Fe Co Ni Cu Zn Ru Rh Pd Ag Os Ir Pt Au

cxumari
0.28 0 0 0.26 0 0 0.86 0 3.21 0 0 0 95.38

0.38 0 0 0.35 0 0 0.92 0 2.98 0 0 0 95.36

fari
0.73 0 0 0 0 0 0.76 0 1.69 0 0 0 96.81

2.32 0.01 0 0 0 0 0.89 0 1.16 0 0 0 95.62

ieli
0.18 0 0 0 0 0 0.69 0 2.98 0 0 0 96.14

0.6 0 0 0.01 0 0 0.88 0 2.91 0 0 0 95.59

maSriWala
0.37 0 0 0 0 0 0.66 0 1.29 0 0 0 97.67

0 0 0 0.03 0 0 0.62 0 1.38 0 0 0 97.96

uSba-eweri
0.31 0 0 0.05 0 0 0.81 0 2.68 0 0 0 96.14

0.31 0 0 0.03 0 0 0.76 0 3.02 0.01 0 0 95.86

cxrili 2cxrili 2

cxumarisTviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis SedegebicxumarisTviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi

cxrili 3cxrili 3

faris TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebifaris TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi
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cxrili 4cxrili 4

ielis TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebiielis TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi

cxrili 5cxrili 5

uSba-eweris TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis SedegebiuSba-eweris TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi

cxrili 6cxrili 6

maSriWalas TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis SedegebimaSriWalas TviTnabadi oqros rentgenofluorescentuli meTodiT Catarebuli analizis Sedegebi

advilad gamoirCeva mis gverdiT arsebuli sxva min-

eralebisgan am TvisebiT. SeiniSneba agreTve, oqros 

cotaodeni SenaerTebi vercxliT da teluriumiT. 

mikroskopis qveS oqro Cans kaSkaSa yviTel da muq 

yviTel ferSi, Seicavs  CanarTebs TviTformaciis ga-

reSe, romlebic avseben da amrgvaleben im mineralebs 

Soris arsebul sivrceebs, romlebic masze ufro 

adre warmoiSva. kristalizacia asaxavs am sivrceebis 

formas. Ees hgavs madnebs Soris bzarebis amovsebas 

(ix. sur 3). zogierT adgilas is gvxvdeba  piritSi 

tixrebis saxiT. 

piriti _piriti _ gvxvdeba gabneuli formis saxiT 

jgufSi an jgufebSi sakuTari struqturiT,  an mis 

gareSe. Ppiritebs, romlebic miekuTvnebian pirvel 

fazas, gaaCniaT sakuTari struqtura, kideebze mom-

rgavebuli formebiT, rac dezintegraciis Sedegia, 

maSin rodesac isini garSemotymulini arian limo-

nituri garsiT. piritebi warmodgenilni arian dam-

sxvreuli nawilakebis saxiT Txeli, saSualo zomis 

CanarTebiT, romlebic gabneulni arian jgufSi an 
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ganapira zolSi, romelTa zoma meryeobs 0,01-0,8 mm-

mde. isini SeiniSneba rogorc erTeuli CanarTebi 

oqroTi. roca isini Sedian kontaqtSi oqrosTan, maTi 

feri kaSkaSaa, moTeTro (Ria) yviTeli. maTze aris 

didi raodenobiT nakawrebi da sicarieleebi, rac 

damuSavebis Sedegia. aris SemTxvevebi, sadac is en-

acvleba oqros. 

vercxlis marilis (pirargiriti-prustiti) _vercxlis marilis (pirargiriti-prustiti) _ 

gansazRvra da erTmaneTisagan gansxvaveba sirTules 

warmoadgenda, radgan maTi nawilakebi (CanarTebi) 

zedmiwevniT Txelia. isini warmodgenilni arian 

Txeli  CanarTebis saxiT kvarcis jgufis SigniT, 

rogorc tixrebi oqros SigniT. maTi zomebi meryeo-

bs 0,01 dan 0,1 mm-de. maTi feri lurji ferebis 

diapazonSi Sedis, ferTa toni erTmaneTis msgavsia, 

maSin rodesac prustiti ubralod lurji Fferisaa. 

orive vercxlis minerali amoicnoba Tavisi ani-

zotropiulobiT da ormagi arekvlis unariT. maTi 

qimiuri Semadgenloba indikatoruli raodenobisaa 

(umniSvneloa).  

silvaniti _ silvaniti _ gvxvdeba ramdenime CanarTis saxiT. 

maTi zomebi metad mcirea (0,01-0,03 mm). isini ga-

fantuli arian jgufis SigniT, an tixrebis saxiT 

oqros SigniT. maTi ferTa gama meryeobs mokremisf-

ero TeTridan – mokremisfero yavisframde Zlieri 

anizotropul ferTa TvisebebiT. isini Sedgeba 

CanarTebisgan TviTformaciis gareSe. 

saqarTvelos teqnikur universitetSi kvleva 

ganxorcielda gamoyenebiTi geologiis departamen-

tSi rentgenofluorescentuli meTodiT (EDXRF 
SPEQTROMETER, modeli EDX3600B). Seswavlili 

iyo cxumaris, faris, ielis, uSba-eweris da Nnenskris 

xeobis (maSriWala) TviTnabadi oqros marcvlebi. 

amrigad mikroskopuli kvlevis Sedegad aR-

moCnda, rom oqrosTan erTad gvxvdeba vercxlis 

marilebi (pirargiriti, prustiti da silvaniti) da 

piriti, xolo rentgenofluorescentuli meTodiT 

Seswavlam gviCvena, rom oqrosTan erTad garda ver-

cxlisa (1.29-3.21 %), gvxvdeba spilenZi (0.01-0.35 

%), rkina (0.28-0.73 %) da rodiumi (0.66-0.92 %). 
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THE RESULTS OF THE ANALYSIS OF MICRO-
SCOPIC ANS X-RAY FLUORESCENCE STUDY 
OF NATIVE GOLD GRAINS FROM THE UPPER 
SVANETI

In the paper are discussed the results of the study 
of native gold grains. The study was conducted in the 
Istanbul and Georgian Technical Universities. In par-
ticular, binocular and polarized microscope studies 
were carried out in the Istanbul Technical University, 
and the studies by X-ray fluorescence method (EDXRF 
SPEQTROMETER, model EDX3600B) were conduct-
ed in the Georgian Technical University. As a result of 
microscope studies was detected, that gold occurs in 
association with silver salts (pyrargyrite, proustite and 
sylvanite) and pyrite. According to XRF studies aside 
from silver (1.29-3.21 %) gold is associated with cop-
per (0.01-0.35 %), iron (0.28-0.73 %) and rhodium 
(0.66-0.92 %). 

БЛУАШВИЛИ Д. И., БЕНАШВИЛИ К. Г., 
ИНАНАШВИЛИ Н. М., ДЖАНАШВИЛИ Ш. Г.
РЕЗУЛТАТЫ ИЗУЧЕНИЯ МИКРОСКОПИЧЕ-
СКОГО И РЕНТГЕНО-ФЛЮОРЕС-ЦЕНТНОГО 
АНАЛИЗА САМОРОДНЫХ ЗЕРЕН ЗОЛОТА 
ВЕРХНЕЙ СВАНЕТИИ

В статье рассмотрены результаты изучения 
самородных зерен золота. Исследования про-
води лись в технических университетах Стамбула 
и Грузии. В Стамбульском Техническом Уни вер-
ситете проводились исследования биноку ляр-
ным и поляризационными микроскопами, а в 
Гру зинском Техническом университете ре нт  ге-
но-флюоресцентным методом (EDXRF SPEQT RO-
METER, модель EDX3600B). Результаты микро-
скопических исследований показали, что вместе с 
золотом встречаются соли серебра (Пи ра рги рит, 
Прустит и Сильвинит) и Пирит, а рент гено флю-
оресцентный метод вместе с золотом, кроме серебра 
(1.29-3.21 %) выявил наличие меди (0.01-0.35 %), 
железа (0.28-0.73 %) и родия (0.66-0.92 %).
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teqnikuri usafrTxoebis moTxovnebi madneuli da 
aramadneuli wiaRiseulis mamdidrebeli, maxarisxebeli da 
saaglomeracio fabrikebis transportis da eleqtroteqnikuri 
danadgarebisaTvis

naSromSi mocemulia teqnikuri usafrTxoebis naSromSi mocemulia teqnikuri usafrTxoebis 

moTxovnebi madneuli  da aramadneuli sasargeblo moTxovnebi madneuli  da aramadneuli sasargeblo 

wiaRiseulis mamdidrebel, maxarisxebel da saaglo-wiaRiseulis mamdidrebel, maxarisxebel da saaglo-

meracio fabrikebSi gamoyenebuli rkinigzisa da meracio fabrikebSi gamoyenebuli rkinigzisa da 

saavtomobilo transportis, bagirgzebis,  tvirTis saavtomobilo transportis, bagirgzebis,  tvirTis 

mimRebi, ganmtvirTavi da CamtvirTavi mowyobilobis, mimRebi, ganmtvirTavi da CamtvirTavi mowyobilobis, 

bunkerebis, agreTve konveierebisa da uwyveti trans-bunkerebis, agreTve konveierebisa da uwyveti trans-

portis sxva saxeobebisaTvis. ganxilulia fabri-portis sxva saxeobebisaTvis. ganxilulia fabri-

kebSi 1000 voltamde da 1000 voltze meti Zabvis kebSi 1000 voltamde da 1000 voltze meti Zabvis 

eleqtroteqnikuri danadgarebis eqspluataciisas eleqtroteqnikuri danadgarebis eqspluataciisas 

usafrTxoebis saerTo moTxovnebi. aRwerilia usa-usafrTxoebis saerTo moTxovnebi. aRwerilia usa-

frTxoebis damatebiTi zomebi eleqtruli ganaTebis frTxoebis damatebiTi zomebi eleqtruli ganaTebis 

da gadasatani eleqtro instrumentebis, eleqtruli da gadasatani eleqtro instrumentebis, eleqtruli 

Rumelebis, kavSiris, signalizaciisa da avtomatikis Rumelebis, kavSiris, signalizaciisa da avtomatikis 

saSualebebis gamoyenebisas.saSualebebis gamoyenebisas.

mamdidrebeli, maxarisxebeli da saaglomeracio 

fabrikebi warmoadgenen samTo sawarmos nawils da 

aRWurvili arian sxvadasxva daniSnulebis manqana-

mowyobilobiT, maT Soris satransporto manqanebiTa 

da eleqtroteqnikuri danadgarebiT. amdenad ze-

moaRniSnul fabrikebSi teqnikuri usafrTxoebis 

moTxovnebis dacva uaRresad mniSvnelovania.

mamdidrebeli fabrikis daniSnulebaa sasarge-

blo wiaRiseulis meqanikuri gadamuSaveba im mizniT, 

rom miRebuli iqnes erTi an ramdenime sasaqonlo 

produqcia sasargeblo mineralebis gazrdili an ma-

vne minarevebis Semcirebuli SemcvelobiT. maxarisx-

ebel fabrikaSi xdeba qanis damsxvreva-gacxrilva sa-

surveli granulometriuli Sedgenilobis produq-

tis miRebis mizniT, xolo saaglomeracio fabrikaSi 

– mtvrisebri wvrili madnis, koncentratebisa da 

liTonSemcveli narCenebis Termuli SecxobiT dan-

aWrovneba [1].

mamdidrebeli, maxarisxebeli da saaglomeracio 

fabrikebi, rogorc wesi, aRWurvili arian rkinigzisa 

da saavtomobilo transportiT, bagirgzebiT, rac mim-

Rebi, ganmtvirTavi da CamtvirTavi mowyobilobebis, 

agreTve bunkerebis gamarTul da usafrTxo eqsplu-

atacias moiTxovs.

mimRebi, ganmtvirTavi mowyobilobisa da bunkere-

bis samuSao baqnebi aRWurvili unda iyos xmovani 

da Suquri signalizaciiT, romlis daniSnulebaa au-

wyos momsaxure personals rkinigzis Semadgenlobis 

an sxva satransporto saSualebebis (TviTsacleli 

avtomobilebi, skipebi, bagirgza da sxva) mosvlis 

Sesaxeb. signali unda gaices Semadgenlobis mos-

vlamde, saskipe sawevelasa da bagirgzis muSaobis 

dawyebamde 1,5-2 wuTiT adre.

mimRebi mowyobilobis (bunkerebis) maxloblad 

Semadgenlobis mosvlisas gaTvaliswinebuli unda 

iyos adgilebi adamianebis usafrTxod dgomisaT-

vis. mimReb bunkerTan Semadgenlobis gantvirTvis 

mxareze adamianebis yofna akrZalulia. vagonebisa 

da TviTsacleli avtomobilebis gaclis dawyeba 

SeiZleba mxolod madnis mimRebis mier signalis ga-

cemis Semdeg.

bunkeris mimReb ZabrSi saremonto samuSaoebis 

warmoebisas mimReb mowyobilobasTan mimavali gzebi 

daketili unda iyos SlagbaumiT an sxva saSualebiT. 

matareblis Semadgenloba gayvanili unda iyos mim-

Rebi mowyobilobis raionidan. rodesac bunkerebis 

raodenoba erTze metia da saWiroa saremonto sam-

uSaoebis Catareba erT-erT maTganSi, adgilobrivi 

pirobebis gaTvaliswinebiT damuSavebuli unda iqnes 

usafrTxoebis specialuri zomebi.

vagonebis gantvirTva unda moxdes specialurad 

swavlebamiRebuli  muSebis mier meqanizaciis gamoy-

enebiT. gantvirTvis dros SemadgenlobasTan gareSe 

pirebis yofna akrZalulia. vagonebidan madnis narCe-

nebis gantvirTvisas aucilebelia vibratorebisa da 

sxva meqanikuri samarjvebis gamoyeneba. miwebebuli 

madnidan vagonebis gasufTaveba unda moxdes spe-

cialurad gamoyofil adgilebSi meqanikuri xerxiT.

mimRebi mowyobilobis samuSao baqanze ganlage-

buli vagonsayiravi SemoRobili unda iyos sul 

mcire 2 m simaRlis gisosis mqone mtkice moajiriT. 

gisoss unda hqondes aranakleb 10 mm siganis ujre-

debi. vagonsayiravis marTva unda moxdes am miznisaT-

vis specialurad mowyobili kargi xilvadobis mqone 

saTavsidan.

avtotransportiT madnis miwodebisas mimRebi 

mowyobilobebis ganmtvirTav baqanze dayenebuli 

unda iyos sabjenebi, romlebic gamoricxaven avtoman-

qanebis Cagorebas bunkerSi. TviTsacleli manqanebis 

moZraoba gantvirTvis Semdeg nebadarTulia mxolod 

daSvebuli ZariT.

zamTarSi mimReb mowyobilobasTan manqanis misasv-

leli gza sistematurad unda gaiwmindos Tovlisagan, 

xolo mrud da qanobian ubnebze unda daiyaros qviSa 

an wvrili RorRi. zafxulSi mtvris CasaxSobad gza 

unda moirwyas wyliT an sxva mWidi nivTierebiT.

bagirgziT madnis mitanisas mimRebi bunkeris 

gantvirTavi Zabri fabrikaSi daxuruli unda iyos 

araumetes 400×400 mm zomebis ujredebiani gisosiT. 

ganmtvirTavi Zabri da bagirgzis sadgurebi erTma-
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neTTan  dakavSirebuli unda iqnes pirdapiri satele-

fono kavSiriT da signalizaciiT, agreTve, uzrunve-

lyofili unda iyos bagirgzis amZravis avariuli 

gaCerebis SesaZlebloba. samuSao adgils bagirgzis 

ganmtvirTav ZabrTan sadguridan bagirebis gamosvlis 

zonaSi unda hqondes SemoRobva, romelmac unda uz-

runvelyos muSaobis usafrTxoeba cudad damagrebu-

li vagonebis dabrunebis SemTxvevaSi.

Cxreka madnis bunkerSi unda moxdes mxolod 

saCxreki Riobebidan. adamianis Casvla bunkerSi 

saCxrekad akrZalulia. Caxergvis an Cakidebis mosac-

ileblad gamoyenebuli unda iqnes specialuri sa-

marjvebi (eleqtrovibratorebi, pnevmatikuri mowyo-

biloba da sxva).

daTvalierebisa da remontis win mimRebi mowyo-

biloba da bunkerebi unda gaTavisufldes madnisagan 

da ganiavdes. metalurgiuli gadamuSa-vebis narCen-

ebi (mtveri, aglomeratis wvrili fraqciebis ganac-

eri da sxva) fabrikaSi unda miewodos specialuri 

TviTgantvirTvadi vagonebiT an TviTsacleli avto-

mobilebiT. amtverebadi produqtebis datvirTvisas 

saWiroa mtverCaxSobis zomebis miReba da mtvrisagan 

dacvis indivi-dualuri saSualebebis gamoyeneba. 

rkinigzis liandagebis gabaritebi da liandagis 

zeda nawili yovelTvis Tavisufali unda iyos mad-

nisa da gareSe sagnebisagan. kontaqturi elmavlebiT 

madnis zidvisas gantvirTvis adgilebze dakidebuli 

unda iyos mafrTxilebeli plakatebi eleqtroden-

iT dazianebis safrTxis Sesaxeb. elmavliT zid-

vis sakontaqto sadenebi aRWurvili unda iyos 

Camamiwebeldanebiani saseqcio gamTiSebiT. akrZalu-

lia vagonebis gantvirTva im SemTxvevaSi, Tu bun-

kerzeda saTavsSi sakontaqto sadenidan Zabva araa 

moxsnili. aseve akrZalulia eleqtromatareblis 

vagonSi asvla, Tu sakontaqto sadenSi Zabva araa 

gamorTuli.

sawarmos teritoriaze matareblebis moZraobis 

siCqare da wesi tvirTiT da utvirTod ganisaz-

Rvreba sawarmos mier adgilobrivi pirobebis gaT-

valiswinebiT.

saavtomobilo transportiT madnis miwodebisas 

avtomobilebis moZraoba unda daregulirdes moZ-

raobis usafrTxoebis sagzao niSnebiT. sawarmos av-

tomanqanebis moZraobis siCqare da wesi tvirTiT da 

utvirTod ganisazRvreba sawarmos mier adgilobrivi 

pirobebis gaTvaliswinebiT.

rkinigzis liandagebze adamianebis gadasvlis adg-

ilebze gaTvaliswinebuli unda iyos gadasasvleli 

bogebi an gvirabebi. Tu maTi mowyoba SeuZlebelia, 

saWiroa Suquri da bgeriTi signalizaciis mowyo-

ba moZravi Semadgenlobis moaxloebis Setyobinebis 

mizniT.

mamdidrebel, maxarisxebel da saaglomeracio 

fabrikebSi gamoyenebulia konveierebi da uwyveti 

transportis sxva saxeobebi. konveieris ganmt-

virTavi urikisaTvis gaTvaliswinebuli unda iyos 

bolo amomrTvelebi. ganmtvirTavi urika aRWurvili 

unda iyos mowyobilobiT, romelic gamoricxavs mis 

TviTnebur moZraobas.

miwisqveSa-miwiszeda sakonveiero galereis zeda-

pirze gamosvlisas gaTvaliswinebuli unda iyos 

gare Sesasvleli da unda gakeTdes konveierze gad-

asasvleli. galereidan da estakadidan saevakuacio 

gamosasvlelebs Soris manZili, agreTve, manZili kon-

veierebze gadasasvlel bogebs Soris ar unda aRe-

matebodes 100 m-s.

70-ze meti daxris sakonveiero galereis gasas-

vlelebSi mowyobili unda iyos safexurebi an xis 

trapebi. sakonveiero galereaSi, romelSic xde-

ba mtverairgamomyofi masalis transportireba, 

SenobaSi Sesvlis adgilas unda moewyos gadaRobva 

TviTiketebadi kariT. konveieris gasasvleli Riobi 

gadaRobvaSi unda iyos minimaluri. 60-ze meti daxris 

lenturi da firfitovani konveierebi aRWurvili 

unda iyos saCexi mowyobilobiT, romelic gamoricx-

avs datvirTuli Stos gadadgilebas sawinaaRmdego 

mimarTulebiT konveieris gaCerebisas.

mSrali da amtverebadi masalebis gadasatani 

elevatorebi, xvetia konveierebi da Snekebi daxu-

ruli unda iyos garsacmiT mTel sigrZeze, xolo 

CatvirTvisa da gantvirTvis adgilebi unda iyos 

hermetuli. elevatoris muSaobaze dasakvirveblad 

mis garsacmSi unda gakeTdes mWidrod iketebadkari-

ani saTvalierebeli fanjrebi.

yvela konveiers unda hqondes mowyobiloba, 

romelic saSualebas iZleva gamoirTos konveieri 

nebismieri wertilidan mTel mis sigrZeze ZiriTadi 

gasasvlelis mxridan. konveierze, romlis muSa 

Stodan SesaZlebelia masalis Camogoreba, dayeneb-

uli unda iyos mcveli bortebi. konveieris dam-

Wimi mowyobilobis tvirTi da damWimi doli unda 

iyos SemoRobili da ise ganlagebuli, rom len-

tis an bagiris gawyvetis SemTxvevaSi gamoricxuli 

iyos tvirTis an dolis dacema adamianebze an qveda 

sarTulebze ganlagebul mowyobilobaze.

lentur konveierze gaTvaliswinebuli unda 

iyos mowyobiloba, romelic gamorTavs amZravs len-

tis gawyvetisas da wabuqsavebisas, damWimi mowyobi-

lobis bagiris gawyvetisas da ganmtvirTavi Zabrisa 

da Raris gaWedvisas. lentur konveiers miwebebuli 

masalisgan lentisa da dolebis gasawmendad unda 

hqondes specialuri mowyobiloba.

Camoyrili masalis awmenda lenturi konveieris 

qvemodan unda iyos meqanizebuli. masalis xeliT aw-

menda saTavo, ukana da gadamxreli dolebis qvemodan 

dasaSvebia mxolod maSin, rodesac konveieri gaCere-

bulia, amZravi gamorTulia da amamuSavebel mowyo-

bilobaze dakidebulia mafrTxilebeli plakati `ar 

CarToT-muSaoben adamianebi.~ lenturi konveieris 

saTavo da ukana dolebs unda hqondes SemoRobva, 

romelic dolebis muSaobis dros gamoricxavs 

Camoyrili masalis awmendis SesaZleblobas.

amZrav dolze kolofonis an sxva masalis dayra 

lentis wabuqsavebis Tavidan acilebis mizniT akrZa-
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lulia. wabuqsaveba acilebuli unda iyos lentis 

daWimviT. akrZalulia konveieris amuSaveba, Tu misi 

dolebi Caxergilia masaliT.

lenturi konveierebiT mSrali da aramtvrevadi 

masalebis transportirebisas, agreTve im masalebis 

transportirebisas, romelTac aqvT maRali tempera-

tura da gamoyofen orTqls, aucilebelia gaTval-

iswinebuli iqnes datvirTvis da gantvirTvis adg-

ilebis hermetizacia, aseve mtvergamoyofasTan brZo-

lis damatebiTi RonisZiebebi: aspiracia, morwyva da 

sxva. mSrali fxvnilisebri araamtverebadi masalebis 

transportirebisas lenturi konveieris muSa Sto 

unda iyos mTlianad hermetizebuli.

firfitovan konveierze gaTvaliswinebuli unda 

iyos misi orive mxridan momsaxurebis SesaZlebloba. 

konveierebs Soris Tavisufali gasasvlelis sigane 

unda iyos aranakleb 1,2 m-isa, xolo Senobis kedleb-

sa da konveierebs Soris _ sul mcire 1 m-is. daxri-

li firfitovani konveierebi aRWurvili unda iyos 

jaWvis damWeriT, romelic gamoricxavs brtyelas 

Camoqanebas konveieris wevis organos gawyvetisas.

elevatorebi, romlebsac gadaaqvT sveli 

produqtebi, pulpis gaSxefis Tavidan asacileblad 

mTel sigrZeze daxuruli unda iyos damcavi farebiT 

an garsacmiT. elevatorebs unda hqondes saavario 

amomrTvelebi, rogorc datvirTvis, ise gantvirT-

vis adgilebSi. elevatori aRWurvili unda iyos 

samuxruWe mowyobilobiT, romelic gamoricxavs 

meqanizmebis ukusvlas misi gaCerebisas, agreTve damW-

erebiT CamCis jaWvis dasaWerad jaWvis gawyvetisas.

mamdidrebeli, maxarisxebeli da saaglomeracio 

fabrikebis Senobebi da nagebobebi uzrunvelyofi-

li unda iyos mexdacviT. eleqtroteqnikuri mow-

yobilobebis remonti, gaCereba da amuSaveba unda 

moxdes sawarmos xelmZRvanelis mier damtkicebuli 

instruqciis Sesabamisad. eleqtroZravebsa da maT-

gan moZraobaSi mosayvan meqanizmebze datanili unda 

iqnes isrebi, romlebic miuTiTeben meqanizmis da 

eleqtroZravas brunvis mimarTulebas.

1000 voltamde Zabvis eleqtrodanadgarebis 

daTvalierebis dros iseTi uwesivrobis gamovleni-

sas, romlis aRmofxvra ar unda moxdes erTi piris 

mier, am ukanasknelma dauyovnebliv unda acnobos amis 

Sesaxeb Tavis uSualo ufross. aseTi uwesivrobis 

aRmofxvra unda moxdes meore piris TandaswrebiT.

eleqtrodanadgarebis damcavi saSualebebi gamoy-

enebis win guldasmiT unda daTvalierdes, gaiwmin-

dos da Semowmdes. uwesivro  an vadagasuli damcavi 

saSualebebi dauyovnebliv unda iqnes amoRebuli 

xmarebidan. gamosayenebeli instrumentebis (br-

tyeltuCa, saxraxnisi da sxva) izolaciis xarisxi 

eleqtrodanadgarebze muSaobisas sistematurad unda 

Semowmdes.

grZeli sagnebis (milebi, kibeebi da sxva) Setana 

manawilebeli mowyobilobis saTavsSi da muSaoba 

maTi gamoyenebiT eleqtrodanadgarebis maxloblad, 

Tu Zabvis qveS myofi yvela nawili araa daculi 

SemTxveviTi Sexebisagan, unda moxdes gansakuTrebuli 

sifrTxiliT.

fabrikaSi dasaSvebia iseTi mowyobilobis, 

eleqtruli Zravebis, transformatorebis, aparate-

bis, sazomi da dacvis xelsawyoebis, kabelebis da 

sadenebis gamoyeneba, romlebic pasuxoben standartis 

moTxovnebs an teqnikur pirobebs.

sanaTebi ise unda iyos ganlagebuli, rom maTi 

usafrTxo momsaxureba SesaZlebeli iyos eleqtro-

mowyobilobidan Zabvis mouxsnelad. saerTo ganaTe-

bis sanaTebis kvebisaTvis gamoyenebuli Zabva ar unda 

aRematebodes 220 v-s. saamqroebSi, sadac sanaTebi 

ganlagebulia did simaRleze, maTi momsaxurebisTvis 

dasaSvebia xiduri amweebis gamoyeneba im pirobiT, 

rom samuSaoebi Sesruldeba dieleqtrikuli xel-

TaTmanebiT da meore piris TandaswrebiT. sanaTebis 

dayeneba da wmenda, naTurebisa da dnobadi mcvelebis 

gamocvla da qselis remonti dasaSvebia, Tu Zabva 

gamorTulia.

gadasatani eleqtro instrumentebi (eleqtrobur-

Ri,  eleqtro qanCsaxraxni,  vibratori da sxva) 

unda iyos usafrTxo muSaobaSi da unda hqondes 

SemTxveviTi Sexebisagan miuwvdomeli dengamtari 

nawilebi. xelis eleqtro instrumentis an sanaTe-

bis gamoyenebisas maTi sadenebi da kabelebi unda 

Camoikidos. sadenebis da kabelebis uSualo Sexeba 

cxel, tenian da zeTian liTonis zedapirTan an sa-

ganTan dauSvebelia.

1000 v-ze meti Zabvis eleqtrodanadgarebis 

erTi piris mier daTvalierebisas akrZalulia raime 

samuSaos Catareba, agreTve, Sesvla SemoRobvis iqiT, 

manawilebeli mowyobilobis da zeTis amomrTvelebis 

afeTqebis kamerebSi. mowyobilobis da aparaturis 

daTvaliereba unda moxdes kameris zRurblidan an 

barieris win dgomiT.

eleqtrodanadgaris romelime dengamtari nawilis 

miwasTan SerTvis aRmoCenisas akrZalulia gamorT-

vamde aseTi dazianebis adgilTan miaxloeba daxurul 

manawilebel mowyobilobaSi 4-5 m-ze nakleb, xolo 

Ria qvesadgurebSi − 8-10 m-ze nakleb manZilze. ufro 

axlo manZilze miaxloeba dasaSvebia mxolod sako-

mutacio aparaturiT operaciebis Sesasruleblad, 

romelic miwasTan SerTvis likvidaciis saSualebas 

iZleva, agreTve, dazaralebulebisTvis aucilebeli 

daxmarebis aRmoCenisas. am SemTxvevaSi aucilebe-

lia dieleqtrikuli botebis, xaliCebis an miwisgan 

maizolirebeli sxva saimedo saSualebebis gamoyen-

eba. yvela operacia unda Catardes dieleqtrikuli 

xelTaTmanebiT an saizolacio Stangis daxmarebiT.

1000 v-ze meti Zabvis eleqtrodanadgarebSi 

droebiT SemoRobvaze unda daikidos mafrTxilebeli 

plakati: ̀ dadeq! maRali Zabvaa.~ samuSaos mwarmoebeli 

(damqiravebeli) zedamxedvelobis gansaxorciele-

blad mudmivad unda imyofebodes samuSao adgilze. 

1000 v-ze meti Zabvis danadgarebis saTavsSi an Ria 

qvesadgurebze saremonto brigadis Semadgenlobis 

erTi piris, maT Soris, samuSaos mwarmoeblis (dam-
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kvirveblis) darCena akrZalulia. droebiT wasvlis 

aucileblobis SemTxvevaSi samuSaos mwarmoebeli 

(damkvirvebeli) valdebulia Tavisi aryofnis peri-

odSi gamoiyvanos brigada saTavsidan da daketos 

kari.

samuSao dRis ganmavlobaSi samuSaoebis Sewyve-

tisas brigada gayvanili unda iqnes eleqtromowyo-

bilobis saTavsidan an Ria qvesadguridan. arcerT 

momuSaves ar aqvs ufleba Sesvenebis Semdeg Sevides 

1000 v-ze meti Zabvis danadgaris saTavsSi an Ria 

qvesadgurSi, Tu iq ar imyofeba samuSaos mwarmoe-

beli an damkvirvebeli.

mudmivi eleqtrosaSemduReblo samuSaoebi 

SenobaSi unda Sesruldes amisaTvis specialurad 

gamoyofil ganiavebad saTavsSi. aseT saTavsSi akrZa-

lulia advilaalebadi nivTierebebisa da masalebis 

Senaxva. fabrikis ganyofilebebsa da saamqroebSi 

SeduRebis aparatis mierTeba dasaSvebia mxolod 

specialur SeduRebis postTan, romelic yovelTvis 

daketili unda iyos klitiT.

liTonuri konstruqciebis, qvabebis, rezervuarebis 

SigniT, agreTve gare danadgarebze (wvimisa da Tovis 

Semdeg) muSaobisas SemduRebeli, garda spectansacm-

lisa, unda sargeblobdes damatebiT dieleqtrikuli 

xelTaTmanebiT, kaloSebiTa da xaliCebiT.

daxurul tevadobebSi muSaobisas aucilebelia 

agreTve polieTilenis CaCqnis gamoyeneba. liTonuri 

farebis gamoyeneba dauSvebelia. saSemduReblo sam-

uSaoebi daxurul tevadobebSi unda Seasrulos sul 

mcire orma pirma, romelTagan erTi unda idges am 

tevadobis gareT da akontrolebdes SemduReblis 

mier samuSaos usafrTxo Sesrulebas. tevadobis 

SigniT momuSave eleqtroSemduRebelma unda isarge-

blos damcavi qamriT, romlis Tokis bolo unda 

eWiros tevadobis gareT myof meore pirs. daxurul 

tevadobaSi saSemduReblo samuSaoebis Sesrulebisas 

aucilebelia tevadobis uwyveti ganiaveba.

akrZalulia saSemduReblo samuSaoebis warmoeba 

wnevis qveS myof daxurul WurWelze (qvabebi, ba-

lonebi, milsadenebi da sxva), agreTve, aalebadi an 

afeTqebasafrTxiani nivTierebebis Semcvel WurWelze. 

akrZa-lulia sawvavi da advilaalebadi siTxeebisaT-

vis, agreTve, sawvavi da afeTqebasafrTxiani gazebi-

saTvis gamoyenebuli cisternebis, avzebis, kasrebis, 

rezervuarebisa da sxva tevadobebis eleqtroSe-

duReba da Wra, sanam es tevadobebi winaswar ar iqne-

ba gulmodgined gawmendili da ganiavebuli gazis 

mocilebamde.

fabrikaSi kavSiris, signalizaciisa da avtomati-

kis mowyobilobis Zabva ar unda aRematebodes 220 

v-s da unda ikvebebodes Zaluri qselidan, akumula-

toruli batareidan an gammarTveli mowyobilobidan, 

amasTan, unda hqondes dacva maRali Zabvis xazebis 

gavlenis, mexis ganmuxtvisa da moxetiale denebisa-

gan. 
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БЕЖАНИШВИЛИ А.Г.,  ТАЛАХАДЗЕ Д.Г.,  
АБШИЛАВА А.В.
ТРЕБОВАНИЯ ТЕХНИЧЕСКОЙ БЕЗОПАСНОС-
ТИ ДЛЯ ТРАНСПОРТА И ЭЛЕКТРОТЕХНИ-
ЧЕСКИХ УСТАНОВОК ОБОГАТИТЕЛЬНЫХ, 
СОРТИРОВОЧНЫХ И АГЛОМЕРАЦИОННЫХ 
ФАБРИК  РУДНЫХ И НЕРУДНЫХ ПОЛЕЗНЫХ 
ИСКОПАЕМЫХ

В работе даны требования технической безо-
пасности для железнодорожного и автомобильно-
го транспорта, канатных дорог, бункеров, устройств  
для приема, разгрузки и загрузки груза, а также для 
конвейеров и других видов непрерывного транс-
порта, использованных на обогатительных, сорти-
ровочных и агломерационных фабриках рудных и 
нерудных полезных ископаемых. Рассмотрены об-
щие требования безопасности при эксплуатации 
на фабриках электротехнических установок с на-
пряжением до 1000 и свыще 1000 вольт. Описаны 
дополнительные меры безопасности при использо-
вании электрического освещения и передвижных 
электроустановок, электрических печей, средств 
связи, сигнализации и автоматики.

BEZHANISHVILI A., TALAKHADZE D., 
ABSHILAVA A.
REQUESTS OF TECHNICAL SAFETY FOR 
TRANSPORT AND ELECTROTECHNICAL 
INSTALLATIONS OF CONCENTRATING, 
SORTING AND SINTERING PLANTS OF ORE 
AND NON-METALLIC MINERAL 
RESOURCES

Requests of technical safety for railway and auto-
mobile transport, rope-ways, receiving, charging and 
unloading equipment, hoppers, as well as for conveyers 
and other aspects of continuous transport of concen-
trating, sorting and sintering plants of  ore and non-
metallic mineral resources are given. General requests 
of safety for exploitation at plants of electrotechnical 
installations with voltage up to 1000 and over 1000 volt  
are considered. Supplementary measures of safety for 
use of electric lighting, mobile electric devices, electric 
furnaces, means of communication, signaling and au-
tomation are described. 
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mokle saavtomobilo gvirabebSi fataluri xanZrebis analizi 
da prevenciis RonisZiebebi

ganxilulia mcire sigrZis gvirabebSi momxdari ganxilulia mcire sigrZis gvirabebSi momxdari 

xanZrebis magaliTebi. gamokveTilia xanZris saSiS-xanZrebis magaliTebi. gamokveTilia xanZris saSiS-

roeba mcire sigrZis gvirabebisaTvis, sadac meqani-roeba mcire sigrZis gvirabebisaTvis, sadac meqani-

kuri ventilaciis damontaJeba ar aris aucilebeli kuri ventilaciis damontaJeba ar aris aucilebeli 

mowinave, industriulad ganviTarebuli, qveynebis mowinave, industriulad ganviTarebuli, qveynebis 

magaliTze. dasabuTebulia mcire sigrZis gvirabeb-magaliTze. dasabuTebulia mcire sigrZis gvirabeb-

Si sagangebo ventilaciis mowyobis aucilebloba; Si sagangebo ventilaciis mowyobis aucilebloba; 

dasaxulia mokle gvirabebSi xanZris Tavidan asac-dasaxulia mokle gvirabebSi xanZris Tavidan asac-

ilebeli RonisZiebebi, romelTa Soris aRsaniSnavia: ilebeli RonisZiebebi, romelTa Soris aRsaniSnavia: 

gvirabis infrastruqturis modernizacia; misi aR-gvirabis infrastruqturis modernizacia; misi aR-

Wurva sagangebo saventilacio sistemiT da sazo-Wurva sagangebo saventilacio sistemiT da sazo-

mi xelsawyoebiT; gvirabis momsaxure personalisa mi xelsawyoebiT; gvirabis momsaxure personalisa 

da maSvelebis swavlebis organizeba;  treiningis da maSvelebis swavlebis organizeba;  treiningis 

Catareba iseTi moqmedebis dasaxvewad sagangebo Catareba iseTi moqmedebis dasaxvewad sagangebo 

situaciis SemTxvevaSi, rom moqmedeba exmarebodes an situaciis SemTxvevaSi, rom moqmedeba exmarebodes an 

evakuacias, an maSvelebs, an orives erTad, xanZris evakuacias, an maSvelebs, an orives erTad, xanZris 

CaqrobaSi xelSewyobis mxedvelobaSi miRebiT; ganri-CaqrobaSi xelSewyobis mxedvelobaSi miRebiT; ganri-

gis SemoReba didi masis mqone saxifaTo tvirTebi-gis SemoReba didi masis mqone saxifaTo tvirTebi-

saTvis; sakiTxis informaciuli mxardaWera da popu-saTvis; sakiTxis informaciuli mxardaWera da popu-

larizacia.larizacia.

samuSao Sesrulebulia SoTa rusTavelis erov-samuSao Sesrulebulia SoTa rusTavelis erov-

nuli samecniero fondis nuli samecniero fondis ARAR61/3-102/13 grantis da-61/3-102/13 grantis da-

finansebiTfinansebiT

inglisis, safrangeTis [1, 2], germaniis [3], Svede-

Tisa [4] da italiis [5] statistikuri monacemebis 

Tanaxmad, gvirabebSi sagzao avariebi ufro iSviaTia 

gaSlil trasebTan SedarebiT. aRniSnulis mizezad 

SesaZlebelia miCneuli iqnes gvirabebis aqtiuri 

kontroli, atmosferuli pirobebis naklebi gavlena, 

ufro ukeTesi ganaTeba RamiT da mZRolebis ufro 

meti yuradReba gvirabebSi gadaadgilebisas, imyofe-

bian ra uCveulo garemoSi - miwisqveS. 

amasTan erTad, aRsaniSnavia, rom miwisqveS xan-

Zars ufro mZime Sedegebi mohyveba Ria garemosTan 

SedarebiT, radgan Ria garemoSi ufro advilad xdeba 

wvis produqtebis _ siTbos, toqsikuri airebisa da 

kvamlis gabneva. gvirabebSi ki piriqiT _ procesebi 

gaZnelebulia da aucilebeli xdeba maTi marTva ven-

tilaciis meSveobiT.

statistikis Tanaxmad, gvirabis yovel kilo-

metrze gadaangariSebiT, gvirabSi moZrav saSualod 

as milion msubuq manqanaze, SesaZlebelia moxdes 1 

an 2 xanZari. analogiurad, yovel as milion mZ-

ime manqanaze _ trailerze, romlebic gaivlian gvi-

rabSi, imave pirobebSi, anu gvirabis sigrZis 1 ki-

lometrze gadaangariSebiT, saSualo statistikis 

mixedviT moxdeba 8 xanZari. aRniSnuli xanZrebidan 3 

iqneba Zlieri (100 megavati simZlavris farglebSi), 

romelTa gavlena adamianis sicocxlisa da gvirabis 

infrastruqturisaTvis iqneba fataluri.  

aRniSnuli statistikidan gamomdinare, magali-

Tad, elbis gvirabSi (germania), sadac weliwadSi ga-

dis 37 milioni satransporto erTeuli orive mi-

marTulebiT, gacilebiT ufro savaraudoa fataluri 

xanZris SemTxveva, vidre Caqvi-maxinjauris tyup gvi-

rabebSi, sadac weliwadSi maqsimum 200 aTasi manqana 

gadis erTi mimarTulebiT, magram gvirabebis jamuri 

sigrZisa da manqanebis saerTo ricxvis mxedvelobaSi 

miRebiT dResdReobiT, agreTve tvirTbrunvis zrdis 

gaTvaliswinebiT, rac aucileblad mZime manqanebis 

xarjze moxdeba qveynis Semdgomi stabilizaciisa 

da `abreSumis gzis~ popularizaciis Sedegad, fa-

taluri xanZris gaCenis riski Cvens qveyanaSic gac-

ilebiT moimatebs, romlis prevenciisaTvis mzadyofna 

aucilebelia.

Cvens qveyanaSi moqmedi normis mixedviT [6], 150 

m-ze naklebi sigrZis gvirabebis ventilacia unda 

moxdes bunebrivi weviT, 150-400 m diapazonSi _ 

bunebrivi weviT, romlis sididis sakmarisoba das-

abuTebuli unda iyos angariSiT. 400 m-ze meti sig-

rZis gvirabebSi aucileblad unda damontaJdes ven-

tilaciis meqanikuri sistema. analogiuri mdgomare-

obaa inglisSic _ 400 m-ze ufro naklebi sigrZis 

gvirabebisaTvis saWiro araa meqanikuri ventilaciis 

mowyoba, xolo germanuli RABT standartiT 350-
700 m diapazonisa da ufro naklebi sigrZis gvira-

bebi ar saWiroeben meqanikur ventilacias, romlis 

mowyoba savaldebuloa 700 m-ze ufro grZeli gvi-

rabebisaTvis.

problema aris 400 m-ze ufro mokle gvira-

bebis xanZarsawinaRo dacva, radgan maTSi, rogorc 

wesi, mowyobili ar aris meqanikuri saventilacio 

sistema. garda amisa, 700 m-mde sigrZis gvirabebSi, 

xanZris mier aRZruli wevis gavleniT, ventilaci-

is sistemis kolafsi ufro mosalodnelia grZel 

gvirabebTan SedarebiT. xanZris wevas am SemTxvevaSi 

eqneba zrdadi xasiaTi gvirabis mcire aerodinami-

kuri winaRobisa da amitom sawvavis sruli wvisaT-

vis sakmarisi haeriT advilad uzrunvelyofis gamo 

[7]. xanZris gaZlierebasTan dakavSirebiT, analogiuri 

azri aris agreTve gatarebuli naSromebSi [8, 9]. 

aRsaniSnavia, rom fataluri xanZari SesaZlebelia 

moxdes mcire sigrZis gvirabSic, romelSic stan-
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dartis Sesabamisad da eqspluataciis praqtikidan 

gamomdinare, mowyobili ar aris meqanikuri saventi-

lacio sistema. gansakuTrebiT gamaxvilebuli unda 

iqnes yuradReba mcire sigrZis gvirabSi momxdari 

xanZrebis mimarT, romlebsac mohyva msxverpli. 

niuholis gasasvleli gvirabi (Newhall Pass 
Tunnel, aSS) los-anjelessa da san-franciskos So-

ris, sigrZiT 166 m, avaria moxda 2007 wlis 12 oq-

tombers, satvirTo avtomobili Seejaxa gverdiT ke-

dels, romelsac daejaxa didi siCqariT moZravi sxva 

satvirTo manqana da meyseulad moxda didi xanZari, 

romelsac aZlierebda qaris mier aRZruli bunebrivi 

weva, 23 adamiani mZimed dazianda, gvirabis simoklis 

miuxedavad, mxolod 24 saaTis Semdeg SeZles xanZris 

kontrolze ayvana [10].

usaxelo gvirabi B 31 Soseze (germania), 200 

m sigrZisaa. avaria moxda 2005 wlis Soba dRes, 

msubuqi manqana Seejaxa Semxvedr analogiur manqa-

nas, moxda xanZari, romlis dros 18-23 wlis asakis 

oTxi axal gazrda daiwva, xolo sxva xuTi travmebma 

imsxverpla [11].

vaiamalas gvirabi (Viamala Tunnel, Sveicaria) 
700 m sigrZisaa. avaria moxda 2006 wlis 16 se-

qtembers, erTmaneTs daejaxa erTi avtobusi da ori 

msubuqi manqana, meyseulad moxda xanZari, romelSic 

gaexva agreTve ori sxva manqana, 9 adamiani daiRupa, 

xolo 5 mZimed daSavda [12].

kabin krikis hesis gvirabi (Cabin Creek Hydro 
Power Plant, aSS) 150 m sigrZisaa. 2007 wlis 2 

oqtombers moxda qimiuri nivTierebis TviTaaleba, 

romelic gamoiyeneboda wylis gawmendis mizne-

bisaTvis. 5 adamiani daiRupa toqsikuri naerTebis 

sunTqvis Sedegad [13].

miTiTebuli magaliTebi imis varaudis saSuale-

bas mainc iZleva, rom mcire sigrZis gvirabebSidac 

saWiroa sagangebo ventilaciis mowyoba, romelsac 

eqneba wvis produqtebis arinebis SesaZlebloba 

evakuaciis gansaxorcieleblad da maSvelebze dasax-

mareblad. sagangebo ventilaciis mowyobis aucile-

blobis dasabuTebis mizniT Sesrulebuli iqna spe-

nax. 1. 25 mgvt simZlavris xanZris ganviTarebis dinamikanax. 1. 25 mgvt simZlavris xanZris ganviTarebis dinamika

nax. 2. kvamlis gavrcelebis siCqaris gansazRvrisaTvis: xanZris keridan portalebamde manZili Seadgens nax. 2. kvamlis gavrcelebis siCqaris gansazRvrisaTvis: xanZris keridan portalebamde manZili Seadgens 

50 m; wnevaTa sxvaoba portalebs Soris 200 pa50 m; wnevaTa sxvaoba portalebs Soris 200 pa
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cialuri kvlevebi maTematikuri modelirebiT.

mxedvelobaSi misaRebia, rom mravali standartis, 

maT Soris RABT-is da PIARC-is mixedviT, saventi-
lacio sistemis daproeqteba unda moxdes 30 mgvt 

simZlavris xanZrisaTvis. mcire sigrZis gvirabebi-

saTvis orientirad miviReT xanZris rekomendebuli 

simZlavre. aRniSnulidan gamomdinare, advilad misax-

vedri garkveuli rezerviT, Cvens mier modelirebuli 

iqna swrafad wvadi sawvavis 25 mgvt simZlavris 

xanZari, romlis Sedegebmac aCvena, rom xanZari siT-

bos gamoyofis maqsimalur maCvenebels aRwevs daax-

loebiT 5 wm-Si (ix. nax. 1). Tu gaviTvaliswinebT 

im garemoebas, rom gvirabebSi xanZrebis umravlesoba 

ventilaciiT kontrolirebadia, rac gansakuTrebu-

lad gamokveTilad gamoavlens Tavs mcire sigrZis 

gvirabebSi, gamovTqvamT varauds, rom aRniSnuli sim-

Zlavre SenarCunebuli iqneba sawvavis praqtikulad 

srul dawvamde.

maTematikuri modelirebis analogiuri Sedegebi-

dan gamomdinare, SesaZlebelia aRvniSnoT, rom mcire 

sigrZis gvirabebisaTvis, bunebrivi ventilaciis pi-

robebSi, wvis Sedegad generirebuli kvamli da to-

qsikuri airebi portalebisaken vrceldeba 2,5 m/wm 

siCqariT, rac miuTiTebs mcire sigrZis mqone gvi-

rabebSi saxanZro saventilacio sistemis arsebobis 

aucileblobaze zemoaRniSnuli simZlavris xanZri-

saTvis (ix. nax. 2). ufro mZlavri xanZris pirobebSi 

sagangebo ventilaciis aucilebloba eWvs ar iwvevs.

saventilacio sistemis arseboba analogiur 

SemTxvevaSi SesaZlebels gaxdis ufro ukeTesi xil-

vadobis uzrunvelyofas adamianis simaRlis doneze 

mTel gvirabSi, radgan, rogorc wesi, am SemTxvevaSi 

gamoyenebuli unda iqnes grZivi sistema da Wavluri 

ventilatorebi, romlebic kvamlisa da wvis sxva 

produqtebis arinebas moaxdenen gvirabis Weris gas-

wvriv.

aRniSnuli Sedegis siaxlisa da mniSvnelobis 

demonstrirebisaTvis SedarebiT vrclad ganvixiloT 

gvirabebis xanZarusafrTxoebis yvelaze saukeTeso 

standarts dResdReobiT. ganxilvisas unda gvax-

sovdes, rom 400 m-ze naklebi sigrZis gvirabebSi 

mravali standartis, agreTve arsebuli praqtikiT, 

mowyobili ar aris meqanikuri saventilacio sistema 

da gvirabis ventilacia xdeba bunebrivi wevis xar-

jze.

aSS-is erovnuli saxanZro dacvis asociaciis 

502 standartis 11.1 punqti moiTxovs sagangebo 

saventilacio sistemisa da gvirabis eqspluataciis 

iseTnair dagegmvas, rom maqsimalurad iqnes gamoyen-

ebuli gvirabis Cveulebrivi reJimis saventilacio 

sistema, gvirabSi momxdari xanZris Sedegebis, namwvi 

da toqsikuri airebisa da kvamlis kontrolisa da 

gvirabidan arinebaze [14].

240 m-ze naklebi sigrZis gvirabis SemTxvevaSi 

aRniSnuli standartis 11.1.1 punqti iTvaliswinebs 

inJinruli analizis safuZvelze usafrTxoebis 

dagegmvas bunebrivi faqtorebis, transportis saxeo-

bis, moZraobis xasiaTisa da sxva msgavsi maCveneblebis 

mixedviT da ar iTvaliswinebs sagangebo ventilaciis 

mowyobis aucileblobas.

movitanoT zogierTi mniSvnelovani cnoba aRniS-

nul standartTan dakavSirebiT:

NEPA-502-T _ sacdeli standarti SemoRebuli 

iqna 1972 wels. 1980 wlidan NEPA-s komitetma 
gadaamuSava dokumenti, rogorc rekomendebuli praq-

tika da daamata Tavi ventilaciis Sesaxeb, romel-

ic kvlav ar iTvaliswinebs sagangebo ventilaciis 

mowyobis aucileblobas iseTi sigrZis gvirabebSi, 

romelTa Cveulebrivi ventilacia xorcieldeba 

bunebrivi weviT.

1987 wlis gamocemaSi Seitanes mcire Sesworeba 

xanZris saqrobi wyliT momaragebasTan dakavSirebiT.

1996 wlis gamocemaSi Setanilia Tavi gvirabebSi 

totaluri reviziis Sesaxeb. agreTve daemata moTx-

ovnebi gvirabebSi axali masalebis gamoyenebis re-

viziis Sesaxeb.

1998 wlis gamocema gadamuSavda saavtomobilo 

transportisa da gzatkecilebis saxanZro usafrTx-

oebis komitetTan erTad. kerZod, kritikulad da-

muSavda TiTqmis yvela Tavi da daemata axali me-7 

Tavi, romelSidac Sevida kvlevebis Sedegebi venti-

laciis saxanZro usafrTxoebis testirebasTan dakav-

SirebiT aSS-is gvirabSi „memoriali“, romelic iyo 

mitovebuli gvirabi dasavleT virjiniaSi, aRiWurva 

yvelanairi saventilacio sistemiT, gamzomi aparatu-

riT da moxda sxvadasxva simZlavris xanZrebis tes-

tireba [15, 16]. aRniSnul kvlevebSi aqcenti gakeTe-

buli iyo didi sigrZis saavtomobilo gvirabebze. 

2001 wlis gamocemaSi sagangebo ganaTebaze da 

sagangebo gasasvlelebs Soris optimaluri man-

Zilebzea yuradReba gamaxvilebuli. agreTve moxda 

redaqciuli xasiaTis mniSvnelovani Sesworebebi. 

ganmartebulia agreTve gvirabis sigrZis mixedviT 

normis gamoyeneba.

2004 wlis versiaSi aris damatebiTi moTxovnebi 

betonisa da armaturis mimarT, sagangebo ganaTeb-

is mimarT, sagangebo gasasvlelebs Soris manZilTan 

dakavSirebiT. amave gamocemis danarT A-Si mocemulia 

axali kvlevebis Sedegebi msoflio masStabiT.

2008 wlis gamocema amatebs specialur moTx-

ovnebs xanZris testebze gvirabis struqturul 

elementebTan mimarTebaSi da Seicavs ganmartebebs 

sagzao gvirabebis kategoriebad dayofasTan dakav-

SirebiT; agreTve ganixilavs sakiTxebs saTanado ven-

tilaciis, saimedo garemosa da saxifaTo tvirTe-

bis transportirebis reviziis Sesaxeb; sadiskusio 

Temebis revizia aris agreTve danarT E-Si xanZris 
saqrobi fiqsirebuli sistemebis saxiT.
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2011 wlis gamocemaSi ufro dasabuTebuli moTx-

ovnebia gvirabis usafrTxo eqspluataciis uzrun-

velsayofi sistemebis mimarT gvirabis kategoriis 

mixedviT. damatebulia me-9 Tavi wyliT xanZris 

saqrobi sistemebis Sesaxeb. dokumentSi agreTve 

damatebuli aris sistemis kontrolisa da periodu-

li testirebis Sesaxeb masala, agreTve ganaxlebulia 

danarTi gvirabis usafrTxoebis daproeqtebis faq-

torebze riskebis analizis mixedviT.

amgvarad, CvenTvis cnobili arcerTi standarti 

da arc romelime samecniero publikacia ar ganixi-

lavs mcire sigrZis gvirabebSi sagangebo ventilaci-

is mowyobis saWiroebas.

Sesrulebuli kvlevebis mixedviT, mcire sig-

rZis gvirabebSi xanZrebis ganviTarebis scenarebis 

Seswavlis safuZvelze, SegviZlia davaskvnaT, rom gvi-

rabebSi, romelTa Cveulebrivi eqspluatacia meqan-

ikuri ventilaciis gamoyenebis gareSe daSvebulia 

normebiT, saWiroa sagangebo saventilacio sistemis 

mowyoba, romelic amoqmeddeba xanZris SemTxvevaSi. 

amasTan erTad, mcire sigrZis gvirabebis saxanZ-

ro usafrTxoebis uzrunvelsayofad mizanSewonilad 

migvaCnia Semdegi rekomendaciebis ganxorcieleba:

gvirabis momsaxure personalisa da maSveleb-- 

is kvalifikaciis amaRleba. swavlebis bazisi iqneba 

sxvadasxva simZlavris xanZris scenarebi, romlebsac 

aqvT siTbos, kvamlisa da naxSirbadis monooqsidis 

generaciis droSi cvalebadi maCveneblebi. xanZris 

scenarebis SerCeva unda moxdes kompiuteruli mode-

lirebis Sedegebis mixedviT, gvirabSi gadaadgilebadi 

mosalodneli transportis saxeobebisaTvis; 

gvirabis infrastruqturis saTanadod mod-- 

ernizeba. kerZod, kvamlis gasasvlelebi WerSi, gvira-

bis gaswvriv, aris efeqturi da unda iqnes ganxiluli 

maTi mowyoba iq, sadac adgilmdebareoba aRniSnuls 

xels Seuwyobs. amasTan erTad,  gvirabi unda aRiWur-

vos wvis produqtebis sazomi gadamwodebiT, romleb-

sac eqnebaT mocimcime da  xmovani signalebi; 

treiningis Catareba gvirabis momsaxure - 

personalis iseTi moqmedebis dasaxvewad sagangebo 

situaciis SemTxvevaSi, rom maT SeZlon daxmareba an 

evakuaciaze, an maSvelebze, an oriveze;

sagzao moZraobis usafrTxoebis wesebis - 

ganuxreli dacva, unda aikrZalos gvirabSi moZrav 

manqanaze gadaswreba da realurad iqnes aRniSnuli 

miRweuli;

saxifaTo tvirTebisaTvis ganrigis daweseba, - 

maTi gatareba gvirabSi unda moxdes yvelaze naklebi 

moZraobis dros;

sakiTxis popularizacia. usafrTxoebis moTx-- 

ovnaTa gacnoba sagzao moZraobis yvela monawileze. 
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LANCHAVA O., NOZADZE G., ARUDASHVILI N.
ANALIZE OF FATAL FIRES IN ROAD TUNNELS 
AND MEASURES OF ITS PREVENTING

In this work are reviewed examples of accidents dur-
ing fire in short worldwide tunnels. There is mentioned 
that nowadays, in short tunnels it is not recommended 
construction of mechanical ventilation, in according to 
the standards of developed countries. Notwithstanding 
of these recommendations, it is shown in this work, 
that for short tunnels the risk of fire is great and results 
of fire would be unsafe. Offered the measures of fire 
prevention in the short tunnels, among which should 
be noted: modernization of infrastructure of tunnels; 
its equipment with emergency ventilation and with in-
strumentation; staff training and lifeguard; training of 
the emergency ventilation operational procedures to 
assist in the evacuation or rescue, or both, of motorists 
from the tunnel; In all cases, the desired goal shall be 
to provide an evacuation path for motorists who are 
exiting from the tunnel and to facilitate fire-fighting 
operations; entering of schedules for large and dan-
gerous cargo; Information support and popularization 
of given questions. In this work testing, training and 
education are considered as tools to improve the safety 
and security of underground short tunnels.

ЛАНЧАВА О.А., НОЗАДЗЕ Г.Ч., АРУДАШВИЛИ Н.Н.
АНАЛИЗ ФАТАЛЬНЫХ ПОЖАРОВ ДЛЯ 
КОРОТКИХ АВТОМОБИЛЬНЫХ ТОННЕЛЕЙ 
И РАЗРАБОТКА МЕРОПРИЯТИЙ ИХ 
ПРЕВЕНЦИИ

Рассмотрены примеры несчастных случаев во 
время пожара в коротких туннелях. Отмечается, 
что в настоящее время, в коротких туннелях, 
не рекомендуется строительство механической 
вентиляции в соответствии со стандартами раз-
витых стран. Несмотря на это, в данной работе 
показывается, что для коротких туннелей риск 
пожара велик и результаты огня будут опасными. 
Предлагаются меры профилактики пожаров в ко-
ротких туннелях, среди которых следует отметить: 
модернизацию инфраструктуры туннелей; его обо-
рудование с аварийной вентиляцией и приборами 
контроля продуктов горения; обучение персонала 
и спасателей; тренировка в освоении оперативных 
процедур для оказания помощи в эвакуации; ввод 
графика для больших и опасных грузов; информа-
ционная поддержка и популяризация данного воп-
роса.

naSromSi gaanalizebulia, rom zogierTi saSeni naSromSi gaanalizebulia, rom zogierTi saSeni 

masala, warmoebisa da eqsploataciis periodSi, mavne masala, warmoebisa da eqsploataciis periodSi, mavne 

gavlenas axdens garemoze da adamianze, amdenad ami-gavlenas axdens garemoze da adamianze, amdenad ami-

tom normebiT gaTvaliswinebuli sanitarul-higie-tom normebiT gaTvaliswinebuli sanitarul-higie-

nuri Sromis pirobebis dacva aucilebeli pirobaa, nuri Sromis pirobebis dacva aucilebeli pirobaa, 

rogorc warmoebis daproeqtebisas, ise eqspluat-rogorc warmoebis daproeqtebisas, ise eqspluat-

aciis dros. amasTan erTad,  ekologiuri pirobebis aciis dros. amasTan erTad,  ekologiuri pirobebis 

dacva, iZleva ekonomiur efeqtsac.dacva, iZleva ekonomiur efeqtsac.

kacobriobis xsna da ganviTareba mxolod gone-

bis prioritets ZaluZs. ekologiuri eTika zogad-

sakacobrio problemaa. is moicavs adamianisa da 

bunebis urTierTobis zneobriv normebs, biosferos 

SenarCunebis moralur principebs, rac kaciobriobis 

gadarCenisa da misi Semdgomi srulyofis aucile-

beli pirobaa. gasaWirSi gviSvelis zneobis saw-

yisebis codna. bunebasTan harmoniul urTierTobas 

ganapirobebs yoveli adamianis piradi pozicia, misi 

yoveldRiuri qceva kacobriobis saxlSi – dedami-

waze. bunebis dacva kulturis donis amaRlebiTaa 

SesaZlebeli, ara misi dapyrobiT, aramed bunebisa da 

sazogadoebis erToblivi harmoniuli ganviTarebiT. 

is unda darCes ara rogorc materialuri resurse-

bis wyaro, aramed aRtacebis, Tayvaniscemis da po-

eziis sagani. adamiani bunebis nawilia da radgan is 

dajildoebulia gansakuTrebuli TvisebiT – gonebiT, 

amitom SesaZlebelia adamianis da bunebis sruli 

harmonia. amiT aris mSvenieri dedamiwa - gonebis 

akvani. xalxSi odiTganve cocxlobs imis rwmena, rom 

codnasa da sikeTes Soris arsebobs ganuyreli kav-

Siri. bunebis Secnoba aris upirveles yovlisa ada-

mianis arsis Secnoba! _ ̀ Seican Tavi Seni~ _ Secnoba 

im saukeTeso Tvisebebisa, rac mas aRamaRlebs. si-

lamaze, maTematikuri da Teoriuli gamoTvlebiT ar 

aisaxeba. mis gadmosacemad saWiroa poeturi meta-

fora, musikaluri saxeebi da ferweruli palitra. 

buneba, xelovnebis msgavsad, adamians akeTilSobilebs, 

unviTarebs silamazis grZnobas, uRviZebs jansaR 

gatacebas da exmareba cxovrebaSi sakuTari adgi-

lis povnaSic. mecnierebis ganviTarebas TavisTavad 

moyveba gamoyeneba. praqtika mecnierebis winaSe svams 

amocanas, magram mas ar SeuZlia ukarnaxos ra gziT 

amoxsnas igi. mecnierebis ganviTareba ganisazRvreba 

mxolod faqtebis Sinagani logikiT da ara moTxov-

nileba garegani dawoliT. mecnieruli azri, rogorc 

yovelgvari azri, SeiZleba muSaobdes mxolod sruli 
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Tavisuflebis pirobebSi. 

saSeni masalebis, nakeTobisa da konstruqciis 

warmoeba udides gavlenas axdens garemoze, dawyebu-

li saSeni masalebis warmoebisaTvis nedleulis mop-

ovebidan, damTavrebuli Senoba-nagebobis eqspluat-

aciiT. saSeni masalebis sawarmo warmoadgens garemos 

dabinZurebis wyaros (haeris da wylis auzebis, miwis 

zedapiris) cementis, azbestis, bunebrivi da xelov-

nuri qvebis mtvriT, Tburi danadgarebis gamonabolq-

vi airebiT, gamdinare wylebiT, sxvadasxva zeTiT da 

emulsiiT, sawvav-sapoxi masalebiT, sawarmoo narCen-

ebiT da wundebuli nakeTobiT, specialur sawarmoSi 

(magaliTad, plastmasebis, sinTezuri boWko da sxv.) 

– ki aseve fenolis, benzolis narCenebiT da a.S.

garda amisa, zogierTi saSeni masala warmoebis 

procesSi da eqspluataciis periodSi arasasurvel 

zegavlenas axdens garemoze da adamianze (organu-

li Semkvrelebi da maT safuZvelze damzadebuli 

masalebi gamoyofen naxSirwyalbads, romelsac aqvs 

kancerogenuri Tvisebebi; zogierTi azbestis boWkos 

mtveri aseve aris Zlieri kancerogeni).

sxva masalebi, magaliTad polimerebi, laqebi da 

saRebavebi, gamoyofen mfrinav toqsikur nivTierebas; 

mineraluri bambis mtveri gamaRazianeblad moqmedebs 

adamianis sasunTq organoebze da kanze.

zogierTi saxeobis bunebriv da gamomwvar masa-

las aqvs maRali radiaciuli foni da a.S. yvelaferi 

es ganapirobebs dargis pirvel ekologiur proble-

mas.

mSeneblobis bevri sawarmo garemos abinZurebs 

cementis, azbestis, keramikis da sxva saxeobis mt-

vriT; Tburi danadgarebis gamonabolqvi airebiT; 

Camdinare wylebiT; sxvadasxva zeTiT da emulsiiT; 

sawvav-sapoxi masalebiT; sawarmoo narCenebiT da 

wundebuli nakeTobiT da a.S.

zogierTi saxeobis masala warmoebis da eqsplu-

ataciis periodSi mavne gavlenas axdens garemoze 

da adamianze. magaliTad, laqi da saRebavi gamoyofs 

aqrolad toqsikur nivTierebebs: mineraluri bambis 

mtveri gamaRizianeblad moqmedebs sasunTq organoe-

bze da kanze. bunebriv qvis da xelovnuri masalebis 

zogierT saxeobas aqvs maRali radiaciuli foni.

dargis meore da aranakleb mniSvnelovani prob-

lemaa bunebrivi resursebis (mineraluri, wylis, 

sawvav-energetikuli) racionaluri da kompleqsuri 

gamoyeneba, warmoebis sxva dargebis mravali saxeobis 

da didtonaJiani da maT Soris sakuTari warmoebis 

narCenebis utilizacia. am problemis gadawyvetis 

dros warmoiSva axali – upirveles yovlisa nake-

Tobis da kontruqciis xanmedegoba, energodamzogavi 

masalebisa da narCenebisagan. aranakleb mniSvnelo-

vania sxvadasxva warmoebis narCenisagan miRebuli 

produqciis toqsikurobis problema: misi moqmedeba 

adamianze, ekosistemaze da masTan dakavSirebul cv-

lilebaze. 

saSeni masalebis teqnologiaSi Zalze mniSvnelo-

vani ekologiuri aspeqtia sxva warmoebis narCenis 

da Tanmdevi produqtis utilizaciis problema. aq 

arsebobs realuri SesaZlebloba imisa, rom tradici-

uli bunebrivi nedleuli Seicvalos meoradi miner-

aluri resursebiT. es SeiZleba iyos metalurgiuli 

warmoebis narCeni widebi, nacrebi, merqnis gadamuSave-

bis narCenebi.

saSeni masalebis warmoebam, romelic iyenebs meo-

rad produqts, amavdroulad unda gadawyvitos mw-

vane ekologiuri problemebi, am narCenebis garemoze 

mavne zemoqmedebisa.

unarCeno samSeneblo teqnologia SeiZleba ganx-

orcieldes betonis jarTis, minis namtvrevis, aguris, 

xe-tyis warmoebis da sxva meoradi resursebis 

gamoyenebiT.

saSeni masalebis warmoebaSi garemos dacvis 

ZiriTadi mimarTulebebia:

mravali warmoebis da maT Soris energetikis, • 
metalurgiis, qimiis mravaltonaJiani meoradi mate-

rialuri resursebis gamoyeneba.

sawvav-energetikuli sawarmoTa resursebis • 
racionaluri gamoyeneba.

sawarmoTa gadayvana mcire da unarCeno war-• 
moebis teqnologiaze.

wylis racionaluri moxmareba, iseTi teq-• 
nologiebis damuSaveba da danergva, sadac wylis xar-

ji iqneba minimaluri, wyalmomaragebis Sekruli cik-

li, Camdinare wylebis gawmendis efeqturi sistema.

 dargis ekologiuri problemebi dakavSirebulia 

saerTod ekologiur mSeneblobasTan, e.i. uzrunve-

lyofili unda iyos:

masalebis, nakeTobis da konstruqciis eko-• 
logiurad sufTa teqnologia;

maTgan ekologiurad sufTa masalis, nakeTo-• 
bis da konstruqciis damzadeba;

Senoba-nagebobis ekologiuri usafrTxoeba;• 
nakeTobis da konstruqciis xanmedegoba. • 

garemos mdgomareobis gaumjobesebis da stabi-

lizaciis erTerTi mimarTulebaa samSeneblo war-

moebis ekologiuri pasportizacia. es normatiuli 

dokumenti orientirebulia oTxi ZiriTadi amocanis 

gadawyvetaze: 

warmoebis ekologiuri Sefaseba, bune-• 
brivi resursebis racionalurad gamoyenebis 

TvalsazrisiT;

garemoze warmoebis negatiuri zemoqmedebis • 
Sefaseba, narCenebis raodenobis mixedviT garkveuli 

drois ganmavlobaSi;

gamwmendi nagebobis muSaobis efeqturoba da • 
kontroli. 

cxrilSi 1 mocemulia magaliTi rkinabetonis 

sawarmoSi ZiriTadi damabinZurebeli wyaroebi da ga-
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remoze maTi gavlenis Semcirebis RonisZiebebi.

bunebadamcveli RoniZiebebis ekologiuri efeqti 

– ee, gamoixateba am RonisZiebiT gamowveuli im ekono-

mikuri zaralis – zz acilebis da wliuri damatebiTi 

Semosavlis – dd jamiT, romelsac gvaZlevs warmoebis 

procesebis gaumjobeseba

e = z + d.

Semosavlis wliuri namati, romelic mogv-

ca sawarmoo procesebis Sedegebis gaumjobesebam, 

mravalmiznobrivi bunebadamcveli RonisZiebebis ga-

tarebis Sedegad, bunebrivi resursebis racionalurma 

gamoyenebam, ekologiurad sufTa nedleuli masalebis 

SerCevam, materialuri da saTbob-energetikuli xar-

jebis Semcirebam, qarxnis narCenebis utilizaciam, 

meoradi resursebis da sxva sawarmoTa Tanmdevi 

produqtis gamoyenebam, ganisazRvreba formuliT

,

sadac -uri saxeobis (xarisxis) produqciis 

raodenoba, miRebuli gansaxorcielebeli RonisZiebe-

bis (i=1,...,m) Catarebamde; -uri sa xeobis 

(xarisxis) produqciis raodenoba, miRebuli-ganx-

orcielebuli RonisZiebebis Catarebis Semdeg; zi – 

erTeuli produqciis Sefaseba (TviTRirebulebis 

cxrili 1cxrili 1

garemos dabinZurebis ZiriTadi wyaroebi da dacvis RonisZiebebigaremos dabinZurebis ZiriTadi wyaroebi da dacvis RonisZiebebi

dabinZurebis wyaros 

adgilmdebareoba
dabinZurebis wyaro dabinZurebis saxeoba

dabinZurebis Semcirebis 

RonisZiebebi

Semvsebebis sawyobi
gantvirTva da 

transportireba
mtveri, xmauri

gantvirTva daxuruli 

saxiT

cementis sawyobi igive cementis mtveri
pnevmogantvirTva,  

mtverdamWerebis mowyoba

liTonis sawyobi igive mtveri, xmauri ventilacia, bgeraizolacia

sawvav-sapoxi masalebis 

(ssm), da namatebis, 

emulsiebis sawyobi

afeTqeba da 

xanZar-saSiSroeba
afeTqeba, xanZari 

Termomedegi, mopirkeTebis 

mowyoba

betonsarevis kvanZi betonis narevis momzadeba xmauri, mtveri ventilacia, bgeraizolacia

dayalibebis saamqro mowyobiloba,  konveieri
xmauri, vibracia, 

gamomdinari wylebi

bgerasaizolacio garsacmis 

mowyoba, siTboSTanTqavi 

qsovilis gamoyeneba

armaturis saamqro SeduRebis aparatebi siTbogamoyofa damcavi garsacmis mowyoba

satransformatoro transformatorebi xmauri bgeraizolacia

sakompresoro kompresorebi xmauri
bgeraizolaciis 

mopirkeTeba

mza produqciis sawyobi dasawyobi adgili mtveri,  gamdinare wylebi bunebrivi ventilacia

avtomanqanebis sadgomi avtotransporti gamonabolqvi airebi
gaCerebis Semcireba, swori 

organizacia

avtogzebi sawarmoos avtogzebi mtveri morwyva zafxulSi

dafqvis saamqro burTulovani wisqvili mtveri,  xmauri mtverdamWeri mowyobiloba

formirebis ganyofileba saWreli kompleqsi betonis narCenebi arakondiciis gayidva

Tboteniani damuSaveba ormos tipis kamerebi siTbo,  orTqli saimedo Tboizolacia

yalibebis dazeTvis posti, 

ssm

damuSavebuli sawvav-

sapoxi masalebi (ssm)
damuSavebuli ssm

danaleqi, damuSave bu li 

ssm-Tvis
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an sabiTumo fasi); A1 _ garemos dacvis arCeviTi 

RonisZiebebis Sedegebis wili, saerTo produqciis 

SefasebaSi.

Tu sawarmo uSvebs damatebiT produqcias saku-

Tari narCenebis utilizaciis Sedegad, an maTi war-

moqmnis acilebiT, maSin warmoebis moculobis nama-

tis Rirebulebis Sefaseba ganisazRvreba analogiuri 

produqciis im fasiT, romelic miiReba pirveladi 

nedleulidan.

ekologiuri zaralis acilebis sidide Seicavs:

dabinZurebuli wylis, niadagis, xmauris, vi-• 
braciis, haeris gawmendis saeqspluatacio xarjebs 

da sxva mimdinare danaxarjs;

zaralis Secvla – • SS, romelic ganicada ga-

remom bunebadamcveli RonisZiebebis Catarebamde da 

Catarebis Semdeg

S = e + z
1
 + z

2
 + d + x,

sadac e – gawmendis sistemis eqspluataciaze gaweu-

li xarjebi; z
1
 da z

2
 – zarali, romelic ganicada 

garemom gamonayar-gamonabolqvis gawmendis Semdeg da 

gawmendamde; d – damatebiTi resursebis safasuri, 

sistemis eqspluataciis dros; x – xarjebis cvli-

leba ZiriTad warmoebaSi.

gamonayar-gamonabolqvis gawmendis sistemaze 

erTdrouli xarjebi Seadgens

x = p + x
Z
,

sadac p – gawmendis sistemis daproeqtebaze, da-

muSavebaze da danergvaze gaweuli xarjebi; x
Z
 – 

ZiriTad warmoebaSi cvlilebebis xarjebi.

bunebadamcveli RonisZiebebis sistemebis dan-

ergvis efeqturoba – ef, romelic muSavdeba drois 

faqtoris gaTvaliswinebiT, ganisazRvreba formu-

liT

,

sadac D _ diskontis (angariSis) norma (SeiZleba 

miRebuli iqnes bankis saaRricxvo ganakveTis far-

glebSi); t _ bunebadamcveli sistemis gamoyenebis 

periodi.

 bunebadamcveli RonisZiebebis danergvis efeq-

turobisaTvis aucilebe lia yvela zemoT CamoTvlili 

RonisZiebebis gatareba.

literaturaliteratura

a. Ciqovani. saSeni masalebi. gamomcemloba 1. 

`teqnikuri universiteti~, Tbilisi, 2012. 128 gv.

Попов К.Н., Каддо М.Б. Строительные ма-2. 
териалы. «Высшая школа», Москва, 2005. 367 с.

Алимов Л.А., Воронин В.В. Технология  3. 
строительных изделий и конструкций. Бетоно ве-
дение. Издательский центр «Академия», Москва, 
2010. 425 с. 

a.4.  frangiSvili, n. boWoriSvili, o. lanCava. si-

cocxlis usafrTxoeba. sagangebo situaciebis marTva 

da samoqalaqo Tavdacva. `teqnikuri universiteti~. 

Tbilis, 2014. 638 gv.

a.5.  Ciqovani. betonis teqnologia. `teqnikuri 

universiteti~. Tbilisi, 2015. 358 gv.

ТЕВЗАДЗЕ Д.Н., ТЕВЗАДЗЕ М.Н.
ЭКОЛОГИЯ И ОХРАНА ОКРУЖАЮЩЕЙ 
СРЕДЫ

В статье на основе анализа отмечается, что 
некоторые строительные материалы, во время их 
производства и эксплуатации, производят вредное 
воздействие как на окружающую среду, так и на че-
ловека. По этому, выполнение требований, предус-
мотренных санитарно-гигиеническими нормами, 
по охране труда, являются объязательными усло-
виями, как при проектировании, так и во время их 
эксплуатации. Защита требований экологических 
условий, приносит экономический эффект.

TEVZADZE D.N., TEVZADZE M.N.
ECOLOGY AND ENVIRONMENT 
PROTECTION

 Certain building materials have harmful ef-
fect on the environment and on people during the 
manufacturing process and in usage has been shown 
in the paper. Carrying out requirements of sanitary-
hygienic norms in labour protection while designing 
enterprises and their exploitation is absolutely neces-
sary. Defence of ecological conditions also provides an 
economic effect.




