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konsekventuri tipis mewyersaSiSi blokebis mdgradobis koeficientis konsekventuri tipis mewyersaSiSi blokebis mdgradobis koeficientis 

dadgena gravitaciuli da seismuri Zalebis erToblivi zemoqmedebis dadgena gravitaciuli da seismuri Zalebis erToblivi zemoqmedebis 

pirobebSipirobebSi

anotacia.anotacia. ganxilulia seismuri zegavlenis 

qveS myofi blokuri tipis konsekventuri mewyru-

li tanis mdgradobis gaangariSebis arsebuli meTo-

debi. konkretuli samTo-geologiuri pirobebisTvis 

gamoTvlilia mdgradobis koeficientebi. gakeTebulia 

maTi mniSvnelobebis SedarebiTi analizi seismuri Za-

lebis zemoqmedebis gareSe da zemoqmedebiT. SemoTava-

zebulia ricxviT-analizuri meTodi aseTi tanebis 

mdgradobis dasadgenad da igive samTo geologiuri 

pirobebisTvis daTvlilia mdgradobis koeficienti.

sakvanZo sityvebi: sakvanZo sityvebi: blokuri tipis mew-

yeri; konsekventuri mewyeri; seismuri zemoqmedeba; 

mdgradobis koeficienti.

seismuri zegavlenis gaTvaliswineba fer-

dobebis da qanobebis mdgradobis gangariSebi-

sas, rogorc wesi, xdeba saangariSo Zalvebze e.w. 

seismuri Zalis damatebiT. iTvleba, rom verti-

kaluri fenis (romladac iyofa mewyruli tani) 

wonis veqtori Q1, bunebrivi wonasworobis dros 

vertikalur mdgomareobaSi myofi, miwisZvriT 

gamowveuli talRis impulsis zegavleniT ga-

daixreba vertikalidan raRac Δβ kuTxiT da 

aseTi Zala iSleba or mdgenelad: dacurebis 

zedapiris marTobuli N da paraleluri mimar-

TulebiT Ti (nax. 1).

  

iN
iQ  

nax. 1. vertikalur blokze moqmedi Zalebi seismuri zemoqmedebis gaTvaliswinebiT

seismuri zegavlenis gaTvaliswineba ferdo-

bis mdgradobaze xdeba sami xerxiT:

 ● intuiciuri midgoma;

 ● fsevdostatikuri analizi;

 ● dinamikuri analizi.

ganvixiloT TiToeuli maTgani calk-calke.

intuiciuri meTodi or mimarTulebas moicavs:

 ● fiqtiuri qanobis meTodi;

 ● fiqtiuri seismuri kuTxis meTodi.

fiqtiuri qanobis meTodis arsi [1], [2] md-

gomareobs qanobis iseTi Δβ kuTxiT mobrunebaSi 
ra kuTxiTac ixreba vertikalidan gravitaci-

uli da seismuri Zalvebis tolqmedi miwisZ-

vriT gamowveuli talRebis zemoqmedebis gamo. 

aRniSnuli kuTxiT qanobis daxrilobis gazrda 

gamoiwvevs gravitaciuli da seismuri Zalvebis 

vertikalur mdgomareobaSi mosvlas, amdenad 

SesaZlebeli gaxdeba mdgradobis gasaangarSe-

blad gamoyenebul iqnas zRvruli wonasworo-

bis nebismieri meTodi. aseTnairad gamoTvlili 

mdgradobis koeficienti iqneba realuri qanobis 

mdgradobis koeficienti masze seismuri zegav-

lenis gaTvaliswinebiT. Δβ kuTxis mniSvnelobe-

bi seismurobis koeficientTan damokidebulebaSi 

moyvanili cxrilSi 1

cxr. 1 qanobis daxris kuTxis cvlileba mi-

wisZvris intensivobaze damokidebulebaSi

samTo mrewvelobis problemebi - ПРОБЛЕМЫ ГОРНОЙ ПРОМЫШЛЕННОСТИ -PROBLEMS OF MINING INDUSTRY
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cxrili 1

seismurobis koeficienti ε
daxris kuTxis nazrdi 0

0.05 3

0.1 6

0.2 12

0.4 24

seismuri kuTxis meTodis gamoyenebis SemTx-

vevaSi mdgradobis koeficienti iangariSeba Sem-

degi formuliT [3] 

s
ss P

ctgK )(       
 

(1)

sadac  Sinagani xaxunis kuTxea da c Se-
Widulebis koeficienti,   - seismuri kuTxe, 

PS  - normaluri wnevis sidide seismuri zemo-

qmedebis gaTvaliswinebiT, romlebic gamoiTvle-

bian Semdegi gamosaxulebebis mixedviT:   

),(arctg  ),1(PPs  g
amax

,  
 (2)

amax - seismuri talRis aCqarebis maqsimumia, 

xolo g - simZimis Zalis aCqareba.

maSasadame qanobis mdgradobaze miwisZvris 

zemoqmedeba modelirdeba:

1. Sinagani xaxunis kuTxis SemcirebiT seis-

muri kuTxis toli sididiT, romlis mniSvnelo-

bebi seismuri aCqarebis sididisgan damokidebule-

baSi mocemulia cxrilSi 2;

2. normaluri wnevis P sididis cvlilebiT.

cxrili 2 

seismuri kuTxis sididis damokidebuleba seismuri aCqarebisagan

Ppikuri aCqareba  amax seismuri kuTxe δ
0.49 3

0.98 6

1.96 12

3.92 24

fsevdostatikuri analizis meTodis gamoy-

enebis dros miwisZvris efeqtis modelireba 

xdeba inerciis damatebiTi horizontaluri da 

vertikaluri Zalebis Semotanis gziT, romlebic 

ganisazRvrebian Semdegi formulebiT

  

  
WkW

g
aF

WkW
g
aF

v
v

v

h
h

h

  

 

(3)

sadac ah - horizontaluri seismuri aCqare-

baa, av - vertikaluri seismuri aCqareba, g- Tavi-
sufali vardnis aCqareba,  W - blokis wona.

sainJinro praqtikaSi dReisdReobiT miRe-

buli miwisZvris simZlavris aRweriTi gradacia 

MSK-64 ar iZleva saSualebas seismuri zegav-

lenis, rogorc fizikuri movlenis, arc raode-

nobrivi da arc xarisxobrivi Sefasebisa. amitom 

ferdobis mdgradobis gaangariSebis dros gamoi-

yeneba miwis zedapirze maqsimaluri (pikuri) aC-

qarebebis sidideebis damokidebuleba miwisZvris 

balianobisagan, romelic mocemulia cxrilSi 3.
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cxrili 3 

damokidebuleba miwisZvris balianobasa da maqsimalur seismur aCqarebebs Soris

miwisZvris intensivoba (balebSi MSK-64 mixedviT) 6 7 8 9 10

pikuri seismuri aCqarebebi amax
0.49 0.98 1.96 3.92 7.84

gazomvebis saSualebiT dadgenilia, rom for-

mulebSi (3) Semavali horizontaluri da ver-

tikaluri aCqarebebidan dominirebs horizonta-
luri aCqareba, garda miwisZvris epicentrTan 

axlos mdebare zonebisa. amasTan gansxvaveba miT 

metia, rac metia daSoreba epicentridan. 

aRniSuli faqtis miuxedavad vertikaluri seis-

muri aCqarebebis ugulebelyofa yovelTvis ar 

aris mizanSewonili. sainJinro praqtikaSi, pro-

eqtirebis dros, fardobis av / ah mniSvnelobas 

xSirad gansazRvraven formaluri pirobidan. 

magaliTad, sabWoTa kavSirSi Tboeleqtro-sad-

gurebis daproeqtebisas iyenebdnen sidides av / 
ah=2/3; atomuri eleqtrosadgurebisTvis - av / 
ah=1/2; karkasuli da aguris SenobebisTvis - av / 
ah=0.

evropul standartebSi gaurkvevloba hori-

zontalur da vertikalur seismur aCqarebebSi 

ar arsebobs. Eurocode [4] Tanaxmad iyeneben Semdeg 
empiriulad miRebul Semdeg Tanafardobebs:

 

 

hv

g
h

aa
g
a

Sa

*33.0

**5.0
 

   

(4)

sadac ag-pikuri horizontaluri aCqarebaa 

Sesabamisi kategoriis gruntebisa,  S - gruntis 
saxeobaze damokidebuli koeficienti.

dinamikuri analizi. gaangariSeba xdeba miwisZ-

vris aqselerogramis monacemebis safuZvelze, 

rac miwisZvris xangrZlivobis da intensivobis 

gaTvaliswinebis saSualebas iZleva. aRsaniSnavia, 

rom mocemuli meTodi potenciurad mewyersa-

SiSi ferdobis mdgradobaze seismuri zegavlenas 

ufro realurad afasebs [5]. 

cxrili 4 

seismuri gavlenis gaTvaliswinebiT gamoTvlili mdgradobis koeficientebis sidideebi

 meTodi fiqtiuri qanobis fiqtiuri seismuri kuTxis fsevdostatikuri 

analizis

KSS
1.41 1.38 1.38

dinamikuri analizi efuZneba moZraobis Sem-

degi gantolebis 

[K]{d}+[D]{v}+[M]{a}={F}    (5)

amoxsnas sasrulo elementebis meTodis gam-

oyenebiT (sadac d - gadaadgilebaa, v - siCqare, a 
- aCqareba, [K] - sixistis matrica,  [D] - rxevebis 
Caqrobis matrica, [M] - masebis matrica, {F} - 
sakvanZo Zalebis veqtori).

aRniSnuli procedura emyareba mewyruli 

mdgradobisadmi niumarkiseul [5] midgomas, ro-

melic moiTxovs ferdobis dinamikur stabilu-

robas. dinamikuri stabiluroba raodenobrivad 

ganisazRvreba rogorc kritikuli, ferdobis 

fuZis zRvruli aCqareba, romelic aucilebelia 

xaxunis Zalebis dasaZlevad da moZraobis dasaw-

yebad. 

niumarkis mixedviT mewyruli procesi iw-

yeba maSin, rodesac seismuri zrmoqmedebiT 

gamowveuli aCqarebis mniSvneloba gadaaWarbebs 

kritikuli aCqarebis sidides. niumarkis modeli 

misaRebia mxolod garkveul pirobebSi. igi ide-

aluria dinamikuri impulsebis moqmedebis dros 
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gruntis Zvraze simtkicis nulovani an nulTan 

miaxloebuli mniSvnelobebisaTvis. misi gamoyene-

ba gamarTlebulia rodesac mewyruli procesis 

Camoyalibeba, uwinares yovlisa, dakavSirebulia 

damatebiT inerciul ZalebTan da ara dinamikuri 

zemoqmedebiT gamowveul gruntis simtkicis maxa-

siaTeblebis cvlilebasTan.

ferdobis mdgradobis gaangariSeba dinami-

kuri analizis safuZvelze xdeba Semdegi mimdev-

robiT [6]:

• pirveli nabiji (statikuri analizi). ix-

sneba bunebriv mdgomareobaSi myofi gruntebis 

masivSi moqmedi Zabvebis da deformaciebis gaan-

gariSebis amocana;

• meore nabiji (dinamikuri analizi). xdeba 

Zabvebis da deformaciebis gaangariSebis amoca-

nis amoxsna masivSi seismuri talRebis gavlis 

dros. amasTan, statikuri analizis dros miRe-

buli Sedegebi miiReba sawyis pirobad dinamikuri 

analizis sawarmoeblad.

seismuri movlenis ferdobis mdgradobaze 

zemoqmedebis sailustraciod gaangariSeba Cat-

arda or variantad:

• seismuri zegavlenis gauTvaliswineblad 

(ix. [7]);

• seismuri zegavlenis gaTvaliswinebiT 

fsevdostatikuri analizis meTodiT.

saangariSo sqema warmodgenilia nax. 2. ix. 

[8]

nax. 2-is mixedviT morgenStern praisis [9], 

boSofis [10] da ianbus [11] meTodebis gamoyenebiT 

gamoTvlil iqna mdgradobis koeficientebi da 

Sefasebul iqna mewyruli ferdobis mdgradoba. 

gaangariSebis Sedegebi mocemulia cxrilSi 5.

nax. 2 mewyruli tanis saangariSo medeli mdgradobis koeficientis gamosaTvlelad
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cxrili 5 

ferdobis mdgradobis Sefaseba seismuri zegavlenis gareSe da gaTvaliswinebiT

d
a
c
u
r
e
b
i
s
 
z
e
d
a
p
i
r
i
s
 
#

m
e
w
y
r
u
l
i
 
p
r
o
c
e
s
i
s
 
t
i
p
i

mdgradobis koeficientis sidide

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

morgenStern-praisis 

meTodi
biSofis meTodi ianbus meTodi

s
e
i
s
m
i
k
i
s
 
g
a
u
T
v
a
l
-

i
s
w
i
n
e
b
l
a
d

s
e
i
s
m
i
k
i
s
 

g
a
T
v
a
l
i
s
w
i
n
e
b
i
T

s
e
i
s
m
i
k
i
s
 
g
a
u
T
v
a
l
-

i
s
w
i
n
e
b
l
a
d

s
e
i
s
m
i
k
i
s
 

g
a
T
v
a
l
i
s
w
i
n
e
b
i
T

s
e
i
s
m
i
k
i
s
 
g
a
u
T
v
a
l
-

i
s
w
i
n
e
b
l
a
d

s
e
i
s
m
i
k
i
s
 

g
a
T
v
a
l
i
s
w
i
n
e
b
i
T

1
mewyruli 

ferdobi

1.77 1.52 1.52 mdgradi

0.67 0.61 0.61 aramdgradi

2
mewyruli 

ferdobi

2.60 2.21 2.1 mdgradi

1.25 1.10 1.08 aramdgradi

3
mewyruli 

ferdobi

2.30 1.92 1.96 mdgradi

0.83 0.82 0.79 aramdgradi
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nax. 3 sakontaqto Zabvebis mniSvnelobebi srialis zedapirebze

yX
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cxrili 6 

Zabvis komponentebisa da mdgradobis koeficientis mniSvnelobebi

# Xx kpa Yy kpa Xy kpa θ0 N kpa T kpa C kpa ϕ0 N*tanϕ+c K

1 63.10 76.61 50.13 16 90.7 46.1 10.30 26.53 55.6 1.2

2 47.74 75.30 42.51 16 72.4 43.3 10.30 26.53 46.4 1.1

3 42.04 76.34 38.23 16 64.9 41.5 10.30 26.53 42.7 1.0

4 38.82 78.85 35.13 16 60.5 40.4 10.30 26.53 40.5 1.0

5 36.58 82.27 32.33 16 57.2 39.5 10.30 26.53 38.8 1.0

6 34.96 85.76 29.58 16 54.5 38.5 10.30 26.53 37.5 1.0

7 33.52 88.39 26.86 45 87.8 27.4 10.30 26.53 54.1 2.0

8 29.28 83.23 23.01 45 79.3 27.0 10.30 26.53 49.9 1.8

9 25.51 77.60 19.40 45 71.0 26.0 10.30 26.53 45.7 1.8

10 21.98 71.59 16.10 45 62.9 24.8 10.30 26.53 41.7 1.7

11 18.57 65.23 13.06 45 55.0 23.3 10.30 26.53 37.7 1.6

12 16.63 63.08 11.08 45 50.9 23.2 10.30 26.53 35.7 1.5

13 17.31 69.49 10.87 -8 15.3 3.3 10.30 26.53 17.9 5.5

14 17.86 75.57 10.75 -8 16.0 2.4 10.30 26.53 18.3 7.7

15 18.23 81.41 10.64 -8 16.5 1.5 10.30 26.53 18.5 12.2

16 18.41 87.00 10.45 -8 16.9 0.6 10.30 26.53 18.7 31.6

17 15.79 85.74 9.23 -8 14.6 -0.8 10.30 26.53 17.6 -22.9

18 12.38 82.87 7.87 23 28.8 30.8 10.30 26.53 24.7 0.8

19 8.79 79.76 6.54 23 24.3 30.1 10.30 26.53 22.4 0.7

20 5.08 76.31 5.20 23 19.7 29.2 10.30 26.53 20.1 0.7

21 1.31 72.38 3.87 23 14.9 28.2 10.30 26.53 17.8 0.6

22 -2.43 67.86 2.61 23 10.2 27.1 10.30 26.53 15.4 0.6

23 -6.21 62.64 1.54 23 5.4 25.8 10.30 26.53 13.0 0.5

24 -10.29 54.90 0.72 23 0.2 23.9 10.30 26.53 10.4 0.4

25 -14.76 43.58 0.22 48 17.7 29.0 10.30 26.53 19.1 0.7

26 -19.19 31.99 0.22 48 9.3 25.4 10.30 26.53 14.9 0.6

27 -23.77 20.65 0.43 48 1.2 22.0 10.30 26.53 10.9 0.5

28 -27.80 9.64 0.30 48 -6.8 18.6 10.30 26.53 6.9 0.4

698.5 793.2

SK 1.14

qanebis ZiriTadi masivis da dacurebis 

mimarT saSiS tanSi moqmedi Zabvis komponentebis 

gaangariSeba Cvens mier Catarebuli iqna firma 

„Rockscience“-is sasrulo elementebis (FEM) 

programa „Phase2“-is saSualebiT, romelic ar 

saWiroebs mewyruli tanis dayofas vertikalur 

prizmebad, rogorc es miRebulia ianbus ga-

martivebul, biSofis gamartivebul, morgenSter-

nis da praisis, Saxuniancis da sxva avtorTa mier 

da romelic mniSvnelovan gamartivebebs uSvebs 

[7]. Cvens mier SemoTavazebul meTodSi mewyruli 

tani ganixileba rogorc monoliTuri sxeuli 

da Seswavlilia misi daZabul-deformirebuli 

mdgomareoba. Zabvis komponentebi warmodgenilia 
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nax. 3-ze da cxrilSi 6. miRebuli Sedegebi, ze-

moTxsenebul gamartivebul meTodebTan SedarebiT, 

ufro srulad da zustad aRweren mewyersaSiSi 

zedapirebis formas da srialis zedapirze arse-

bul sakontaqto Zabvebs. 

sakontaqto Zabvebis mixedviT mTavari norm-

aluri da mxebi Zalebis da mdgradobis koe-

ficientebis mniSvnelobebi gamoiTvleba Semdegi 

formulebis gamoyenebiT

T
cNK

X
YX

T

X
YXYX

N

S

y
yx

y
yxyx

tan

2cos2sin
2

2sin2cos
22

  (6)

sadac XX,YYy da Xy warmoadgenen srialis 

zedapirze moqmedi Zabvebis Tarazul, Sveul da 

mxeb mdgenlebs, xolo a - srialis zedapiris 

daxris kuTxes horizontalis mimarT (ix. nax. 

2).

sxvadasxva meTodiT gamoTvlili mdgrado-

bis koeficientis mniSvnelobebi seismuri zemo-

qmedebis gareSe da gaTvaliswinebiT mocemulia 

cxrilSi 7.

cxrili 7 

C=10.3 kpa  da φ=26.50

meTodis dasaxeleba

mdgradobis koeficienti KSS

seismikis gareSe seismikis gaTvaliswinebiT

feleniusi 1.94 0.73

biSofi 1.62 0.61

ianbu 1.79 0.64

morgenStern-praisi 2.08 0.80

Saxunianci 1.63 0.61

SemoTavazebuli 1.70 1.14

 

daskvnadaskvna

1. ianbus, biSofis, morgenSternisa da prai-

sis, aseve Saxuniancisa da sxva avtorebis mier 

miRebuli mdgradobis koeficientebi realurTan 

SedarebiT mcirea, rac gamowveulia gaangariSebis 

dros miRebuli principuli xasiaTis daSvebebiT 

da gamartivebebiT, kerZod vertikalur prizmebs 

Soris (nax.1) xaxunis Zalebis ugulebelyofiT.

2. aRniSnul avtorTa mier miRebuli Sede-

gebi mcired gansxvavdeba erTmaneTisagan (ix. cxr. 

7), radgan gamoTvlebi Catarebuli aqvT erTi da 

igive sqemis safuZvelze.

3. SemoTavazebuli ricxviT-analizuri meTo-

di Tavisufalia principuli xasiaTis daSve-

bebisagan. ganixileba mewyruli tanis, rogorc 

monoliTuri sxeulis daZabul-deformirebuli 

mdgomareoba da gamoTvlili Zabvebis meoxebiT 

iangariSeba mdgradobis koeficienti. 
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JAPARIDZE L., GOBEJISHVILI T., 
LOSABERIDZE M., DEMETRASHVILI S.

ESTABLISHMENT OF THE STABILITY 
COEFFICIENT OF LANDSLIDE HAZARDOUS 
BLOCKS OF CONSEQUENTIAL TYPE 
UNDER THE COMBINED INFLUENCE OF 
GRAVITATIONAL AND SEISMIC FORCES

 ABSTRACT. Existing methods for calculating 
consequential landslide block bodies under the effects of 
seismic forces are considered. For specifi c mining and 
geological conditions, stability coeffi cients are calcu-
lated and their comparative analysis is carried out under 
the infl uence of only gravitational forces and with com-
bined effects together with seismic forces. An original 
numerical-analytical method for calculating the stability 
coeffi cient of slope is proposed. 

KEY WORDS: block landslide; consequential; 
seismic forces; stability coeffi cients.

ДЖАПАРИДЗЕ Л.А, ГОБЕДЖИШВИЛИ Т.Г., 
ЛОСАБЕРИДЗЕ М. В., ДЕМЕТРАШВИЛИ С.А.

УСТАНОВЛЕНИЕ КОЭФФИЦИЕНТА 
УСТОЙЧИВОСТИ ОПОЛЗНЕОПАСНЫХ 
БЛОКОВ КОНСЕКВЕНТНОГО ТИПА 
ПРИ СОВМЕСТНОМ ВОЗДЕЙСТВИИ 
ГРАВИТАЦИОННЫХ И СЕЙСМИЧЕСКИХ 
СИЛ

АННОТАЦИЯ. Рассмотрены существующие 
методы расчета консеквентных оползневых тел 
блочного типа при воздействий сейсмических 
усилий. Для конкретных горно-геологических 
условий вычислены коэффициенты устойчивости и 
проведен их сравнительный анализ при воздействий 
только гравитационных сил и при совместном 
воздействий гравитационных и сейсмических сил. 
Предложен оригинальный численно-аналитический 
метод расчета коэффициента устойчивости склона.

КЛЮЧЕВЫЕ СЛОВА: оползневые телa 
блочного типа; консеквентный; сейсмические 
усилия; коэффициент устойчивости. 
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uak 622 . 511 : 546 . 212uak 622 . 511 : 546 . 212

akad. doqtori T. fircxalava akad. doqtori T. fircxalava 

karieris atmosferoSi mtvris CaxSoba wylis gafrqveviTkarieris atmosferoSi mtvris CaxSoba wylis gafrqveviT

anotacia. anotacia. naSromSi aRniSnulia, rom Ria 

wesiT sasargeblo wiaRiseulis damuSavebisas gare-

moze uaryofiTi anTropogenuri zemoqmedebis Ser-

bilebis problemis erT-erT aqtualur sakiTxs 

warmoadgens mtvris gafrqveviT gamowveuli atmos-

feruli haeris dabinZurebis Semcireba saqarTvelos 

normatiuli dokumentebis moTxovnebis Sesabamisad, 

romlebic adgenen haeris xarisxis standarts. mo-

cemulia sakariero avtoTviTmclel БелАЗ-7540-s 
muSaobisas gafrqveuli mtvris emisiis gaangariSebis 

Sedegebi, agreTve, cnobebi Ria wesiT samTo samuSaoebis 

warmoebis praqtikidan mopovebuli samTo masis er-

Teulze mtvris kuTri gamoyofis Sesaxeb; aRwerilia 

haeridan mtvris daleqvis meqanizmi wylis nislis 

gamoyenebis SemTxvevaSi; ganxilulia sxvadasxva saxis 

nislismwarmoebeli danadgari.

sakvanZo sityvebi: sakvanZo sityvebi: karieri; atmosferu-

li haeris dacva; haeris dabinZurebis wyaro; mtvris 

emisia; zRvrulad dasaSvebi koncentracia; mtvris 

CaxSoba; wylis gafrqveva; mfrqvevanebi.

karierebze samTo samuSaoebis ganviTarebis 

Tanamedrove etapis Taviseburebas axasiaTebs te-

qnologiuri procesebis koncentracia da inten-

sifikacia, rasac Tan axlavs Sromis piro-

bebis gauareseba da negatiuri zemoqmedebis zrda 

garemoze. erT-erT negatiur gamovlinebas mie-

kuTvneba mtveris nawilakebiT atmosferos dabi-

nZureba, rogorc karieris samuSao zonaSi, iseve 

samTo sawarmos mimdebare teritoriaze. gr. wu-

lukiZis saxelobis samTo institutSi tarde-

boda kvlevebi wiaRiseulis Ria wesiT mopovebis 

gavlenis Sesaswavlad garemoze [1], kerZod, saa-

vtomobilo transportis gamonabolqvis mavne 

minarevebis zemoqmedebis Sesaswavlad karierebis 

garemomcvel atmosferos xarisxze [2, 3]. praq-

tikulad yvela sawarmoo operacias, romelic 

sruldeba karierebze (qanebis burRva, afeTqebi-

Ti samuSaoebi, eskavacia, samTo masis transpor-

tireba, dasawyobeba), Tan axlavs mtverwarmoqmna. 

Ria wesiT sabadoTa damuSavebis procesSi war-

moqmnili mtvris emisia mniSvnelovnad auaresebs 

garemos xarisxs da negatiur gavlenas axdens 

karierze momuSave personalis da mimdebare ter-

itoriebze ganlagebul dasaxlebul punqtebis 

mosaxleobis janmrTelobaze.

karierebis damuSavebis praqtikidan dadge-

nilia, rom mtvris kuTri gamoyofa mopovebuli 

samTo masis moculobis erTeulze icvleba 30-

160 g/m3-s farglebSi [4]. kvlevebiT dadgenilia, 

rom karieris mimdebare teritoriaze erTi Tvis 

manZilze 58 kg/ga da ufro meti raodenobis 

mtveris gadatanis SemTxvevaSi aRiniSneba mcena-

reulis da cxovelebis sicocxlisunarianobis 

daTrgunva, mosaxleobaSi ki mkveTrad matulobs 

zeda sasunTqi gzebis mwvave daavadebebi. gansa-

kuTrebiT saSiSia 10 mikronze (mkm) naklebi di-

ametris mqone mtvris nawilakebi. maTi raodeno-

bis 10 mikrogramiT (1х10-5 g) gazrdis SemTxvevaSi 
1 m3 atmosferul haerSi, mohyveba: mwvave qroniku-
li formiT respiratoruli daavadebulTa paci-

entebis ricxvis zrda 7 %-iT, xolo gul-sisx-

lZarRvebiT daavadebulTa pacientebis – 3 %-iT, 

sikvdilianoba filtvebis kibosagan matulobs 8 

%-iT [5].

ganisazRvra sakariero avtoTviTmclel 

БелАЗ-7540 mier mtvris maqsimaluri erTjera-

di jamuri emisia (Gmax= 21,4 gr/wm [3]) fuWi 

qanis (Tixa) transportirebisas. samTo masis 

transporirebisas mtvris emisiis gamo mkveTrad 

mcirdeba xilvadoba, izrdeba intervali manqanebs 

Soris da mcirdeba moZraobis siCqare. uqaro 

amindSi mtvris daleqvis dro SleifSi, xilvado-

bis gaumjobesebamde, cvalebadobs 10-15 wm-s far-

glebSi, rac zrdis avtomobilebs Soris saWiro 

minimaluri intervals 100-150 m-de (moZraobis 

siCqare 18-30 km/sT-Si) da amcirebs karieris gze-

bis gamtarunarianobas 2-3-jer. kvlevis Sedegebi 

gviCveneben, rom haeris damtverianoba avtogze-

bis siaxloves Seadgens 0,5-10 kg/m3-Si, xolo 10 

mkm-ze naklebi zomis mtvris nawilakebis kuTri 

wili 90-98 %-s aRwevs, rac pnevmokoniziT daa-

vadebis saSiSroebas mniSvnelovnad zrdis. garda 

amisa, sakariero gzebis maRali mtvrianoba avto-

mobilebis Zravis gazrdil cveTas iwvevs [ 6 ]. 
Ria samTo samuSaoebis obieqtebis atmosfer-

os Sedgenilobis da misi Sefasebisas gamodian 
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medikobiologiuri moTxovnebidan, iTvaliswineben 

mavne minarevebis koncentraciebs, maTi moqmedebis 

mimarTulebas, toqsikurobis xarisxs. atmosfer-

uli haeris dacvis sakiTxebi regulirdeba “at-

mosferuli haeris dacvis Sesaxeb” saqarTvelos 

kanoniT da misi moTxovnebidan gamomdinare miRe-

buli kanonqvemdebare normatiuli aqtebiT [7-

12]. garemosdacviTi standartebi adgenen garemos 

xarisxobrivi mdgomareobis moTxovnebs da gansaz-

Rvraven haerSi adamianis janmrTelobisaTvis da 

garemosaTvis saxifaTo nivTierebebis maqsimalur 

dasaSveb koncentracias. sawarmos eqsploataciis 

procesSi mosalodnelia mtvris emisia, romlis 

maqsimaluri erTjeradi da saSualo dReRamuri 

zRvrulad dasaSvebi koncentraciebi (C
zdk
) moce-

mulia cxrilSi 1.

cxrili 1

atmosferul haerSi mtvris zRvrulad dasaSvebi koncentraciebi [12]

mavne nivTierebis

dasaxeleba
kodi

atmosferul haerSi i-uri mavne nivTierebebis zdkzdk, mgr/m3

maqsimaluri erT-jeradi 
saSualo dRe-Ramuri

Sewonili nawilakebi-mtveri 2902 0,5 0,15
mtveri: 70-20 % SiO2

2908 0,3 0,1

 

karieris daproeqtebis etapze, atmosferuli 

haeris dabinZurebis raodenobrivi da xarisxo-

brivi cvlilebebis prognozirebisas, unda srul-

debodes Semdegi piroba [8, 11]

   

,1
m

mC
zdk

   

(1)

sadac Cm aris atmosferos miwispira fenaSi 

mavne nivTierebebis gaangariSebuli koncentracia 

dabinZurebis yvela wyaroebis erTobliobidan, 

mgr/m3 ; zdkm – Sesabamisi mavne nivTierebis maqsi-
maluri erTjeradi zRvrulad dasaSvebi koncen-

tracia, mgr/m3.

 atmosferul haerSi erTdroulad ramden-

ime jamuri zemoqmedebis mqone mavne nivTierebis 

arsebobisas unda sruldebodes piroba

 

,1
m2

2

m1

1

mn

mnmm CCC
zdkzdkzdk

 

(2)

sadac Cm1, Cm2, . . . , Cmn aris atmosferos mi-

wispira fenis erTsa da imave adgilas mavne 

nivTierebebis gaangariSebuli maqsimaluri kon-

centracia dabinZurebis yvela wyaroebis erTo-

bliobidan, mgr/m3 ; zdkm1, zdkm2, . . . , zdkmn – Sesa-
bamisi mavne nivTierebis maqsimaluri erTjeradi 

zRvrulad dasaSvebi koncentracia, mgr/m3. 

karieris cudad ganiavebad da yru zonebSi, 

momqmedi wesebis Tanaxmad [7], unda moewyos xe-

lovnuri ventilacia, xolo, sadac gamoiyofa mavne 

minarevebi, uSualod maTi gamoyofis adgilebze 

gamoyenebuli iqnes mtvris CaxSobis an daWeris 

saSualebebi. weliwadis Tbil dros samTo ma-

sis eqskavaciisas, mtverwarmoqmnis Sesamcireblad 

unda warmoebdes afeTqebuli samTo masis siste-

maturi morwyva wyliT. haeris dadebiTi temper-

aturis SemTxvevaSi, mtverwarmoqmnis Sesamcire-

blad, unda moxdes saavtomobilo gzebis morwva. 

zafxulSi konveierebze xeliT qanis gamorCevi-

sas gamoyenebuli unda iqnes wyliT morwyva an 

mtvris CaxSobis sxva saSualebebiT [9].
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nax. 1. V22Orca markis mtverCamxSobi turbina   nax. 2. wylis  wveTebis da mtvris nawilakebis 

urTierTqmedeba

naxazze 1 warmodgenilia turbina  V22Orca, 
romelic uzrunvelyofs mtvris efeqtur CaxSo-

bas mTeli wlis ganmavlobaSi: zafxulSi is up-

roblemod muSaobs garemos +40 0C temperaturas 
pirobebSi da iyenebs wylis Rrubels, zamTarSi 

ki -25 0C temperaturamde mtvers axSobs TovliT 

[13]. V22Orca markis mtverCamxSobi turbinis max-
asiaTeblebi warmodgenilia cxrilSi 2.

wylis garkveuli zomis wveTebi (ix. nax. 

2) ukeTesad iWeren mtvris nawilakebs. wylis 

gafrqveuli wveTebis optimaluri zomebis dad-

gena xdeba Teoriuli kvlevebis Sedegebis safuZ-

velze. magaliTad, mtvris hidrodajenis efeq-

turobis ZiriTadi parametri iangariSeba for-

muliT [14]:

 








 


kd

H
v

m
2
3exp1

   
(3)

sadac η = ΔC/C aris mtvris Rrubelis hi-

drodajenis efeqturoba; ΔC – mtvris nawilia, ro-

melic mitaca wylis wveTebma, mg/m3; C – RrubelSi 
mtvris sawyisi koncentracia, mg/m3; m = Vk /V0 – mt-
vris Rrubelis datenianebis maCvenebeli, m3/m3; Vk 
– gafrqveuli wylis wveTebis moculoba, m3; V0 – mt-
vris Rrubelis moculoba, m3; ω = u – – mtvris da 
wylis nawilakebis moZraobis fardobiTi siCqare, 

m/wm; u, - mtvris da wylis nawilakebis dajenis 

siCqare, Sesabamisad, m/wm; H – maqsimaluri simaRle, 

romelzec wylis wveTebi urTierToben mtvris 

nawilakebTan, m; dk - wylis wveTebis diametri, m; 

ητ - wylis wveTebis mier mtvris nawilakebis mita-

cebis koeficienti.

cxrili 2

V22Orca markis mtverCamxSobi turbinis maxasiaTeblebi [13]

sididis dasaxeleba ganzomileba ricxviTi  mniSvneloba

gafrqvevis manZili m 70 - 90

turbinis nominaluri simZlavre kvt 22

tumbos nominaluri simZlavre kvt 11

xmauris done 20 m-ze db 63

wylis xarji l/wm 50 - 324

garemos haeris temperatura 0C -25-dan + 40-mde 
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naxazebze 2 da 3 warmodgenilia Taname-

drove mobiluri saSualebebi mtvris hidroCamx-

Sobi mowyobilobebiT karierze muSaobisas [15, 

16, 17].  mtvris Rrublis hidroCaxSoba karierze 

masobrivi afeTqebis Semdeg warmoadgens metad 

rTul amocanas, radgan amisaTvis saWiroa didi 

moculobiT wylis gafrqveva did farTobze. qa-

laq krivoirogis maxloblad ganlagebul rkinis 

madnis mompovebel karierze, masobrivi afeTqebis 

Semdeg, mtvris Rrublis dasajenad atmosferoSi 

gafrqveuli iqna 107,7 m3 wyali (kuTri xarji: 

2,87 kg wyali 1 kg mtveris dasaleqad). gatareb-

uli RonisZiebis Sedegad karieris atmosferoSi 

mtvris Semcveloba Semcirda TiTqmis 90 %-T, 

ramac uzrunvelyo janmrTelobisa da teqnikuri 

usafrTxoebis moTxovnebis dacva [18].

warmodgenili masala SeiZleba gaTval-

iswinebuli iqnes mtvris CamxSobi RonisZiebebis 

damuSavebisas saqarTvelos teritoriaze Ria 

wesiT sasargeblo wiaRiseulis mompovebeli ar-

sebuli sawarmoebis teqnikuri gadaiaraRebisas, 

an axali karierebis mSeneblobis daproeqtebisas.
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PIRTSKHALAVA T.

SUPPRESSING DUST GENERATED INTO THE 
ATMOSPHERE OF THE PIT WITH THE HELP 
OF SPRAYED WATER

ABSTRACT. It is shown in the work that in open-pit 
mining of mineral deposits, one of the topical issues in the 
problem of mitigating the negative anthropogenic impact 
on the natural environment is the issue of reducing air pol-
lution by dust emissions to the level in accordance with the 
requirements of Georgian regulatory documents that es-
tablish the air quality standard. The results of calculating 
the emission of dust from a mining car BelAZ-7540 are 
given, and also, practice data on the specifi c amount of dust 
emitted during mining operations per unit volume of mined 
rock mass; the mechanism of dust deposition from the air 
using water mist is described; fogging installations of vari-
ous types are considered.

 
KEY WORDS: career; air pollution; dust emis-

sion; maximum permissible concentration; dust suppres-
sion; spraying water; nozzles.

ПИРЦХАЛАВА Т.Г.

ПОДАВЛЕНИЕ ПЫЛИ В АТМОСФЕРЕ 
КАРЬЕРА С ПОМОЩЬЮ РАСПЫЛЕННОЙ 
ВОДЫ 

АННОТАЦИЯ. В работе показано, что 
при открытой разработке месторождений 
полезных ископаемых одним из актуальных 
вопросов проблемы ослабления отрицательного 
антропогенного воздействия на природную 
среду, является вопрос уменьшения загрязнения 
атмосферного воздуха выбросами пыли до уровня 
согласно требованиям нормативных документов 
Грузии, которые устанавливают стандарт качества 
воздуха. Приведены результаты расчета эмиссии 
пыли от карьерного автомобиля БелАЗ-7540, а 
также, данные практики по удельному количеству 
выделяемой при горных работах пыли на единицу 
объема добытой горной массы; описан механизм 
осаждения пыли из воздуха с помощью водяного 
тумана; рассмотрены туманообразующие установки 
различных типов.

КЛЮЧЕВЫЕ СЛОВА: карьеры; загрязнение 
атмосферного воздуха; эмиссия пыли; предельно 
допустимая концентрация; подавление пыли; 
распыление воды; форсунки.
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uak 622.361 : 666.3/.7uak 622.361 : 666.3/.7

akad. doqtori n. gegia, akad. doqtori k. xaCaturiani, g. enuqiZe, e. ukleba, akad. doqtori n. gegia, akad. doqtori k. xaCaturiani, g. enuqiZe, e. ukleba, 

T. guruli, l. enuqiZeT. guruli, l. enuqiZe

CurCuto-Wixelis sabados bentonituri Tixebis Seswavla keramikuli CurCuto-Wixelis sabados bentonituri Tixebis Seswavla keramikuli 

filebis warmoebaSi gamoyenebis mizniTfilebis warmoebaSi gamoyenebis mizniT

anotacia. anotacia. naSromSi ganxilulia keramikuli 

filebis sawarmoeblad CurCuto-Wixelis sabados 

dabalxarisxiani bentonituri Tixebis gamoyenebis 

SesaZlebloba. aRniSnuli Tixebi ganekuTvnebian ad-

vilad dnobad TixaTa jgufs. dadgenilia filebis 

gamowvis optimaluri temperatura da teqnologiuri 

parametrebi. naCvenebia, rom sxvadasxva temperaturaze 

gamomwvari filebi akmayofilebs standartiT gaT-

valiswinebul moTxovnebs da rekomendirebulia maTi 

gamoyeneba mosapirkeTebeli filebis sawarmoeblad. 

kvlevis SedegebiT dasturdeba, rom CurCuto-Wixe-

lis sabados bentonituri Tixebis gamoyenebis ar-

eali SeiZleba mniSvnelovnad gafardovdes. 

sakvanZo sityvebi: sakvanZo sityvebi: keramikuli nedleuli; 

bentonituri Tixa; dnobis temperatura; plastikuro-

ba; mosapirkeTebeli filebi; wyalSTanTqma; Secxobis 

intervali; yinvamedegoba.

keramikuli Tixebis mopovebas awarmoebs 

msoflios mravali qveyana, magram am nedleulis 

msoflio maragebi da resursebi bolomde ar 

aris Sefasebuli, maT Soris saqarTvelos teri-

toriaze arsebuli. 

samSeneblo da sayofacxovrebo keramikis 

warmoebis ZiriTadi nedleuli cecxlgamZle da 

advilad dnobadi Tixebia. es ukanaskneli ZiriTa-

dad gamoiyeneba mosapirkeTebeli filebis (ked-

lis, iatakis da gare fasadis), sanitarul-te-

qnikuri nakeTobebis, teqnikuri da eleqtro-te-

qnikuri faifuris, mosapirkeTebeli keramikuli 

aguris, sakanalizacio da sadrenaJe milebis, aseve 

mJava- da tutemedegi nakeTobebis warmoebisTvis. 

msoflioSi keramikuli filebis yvelaze 

didi producentia amerikis SeerTebuli Statebi, 

CineTi da a.S. evropaSi ZiriTadi mwarmoeblebia 

italia da espaneTi, aseve germania, inglisi, po-

loneTi, ukraina; msoflio donis mwarmoeblebia 

irani da TurqeTi; didi sawarmoebi ixsneba ru-

seTSi, yazaxeTsa da azerbaijanSi [1].

saqarTvelos moTxovnileba keramikul file-

bze mTlianad kmayofildeba mxolod importis 

xarjze, maSin, rodesac qveyanaSi arsebobs misi 

warmoebis sanedleulo baza.

bentonituri Tixebis gamoyenebis erT-erT 

sferos keramikuli mrewveloba warmoadgens, sa-

dac is mcire dozebiT gamoiyeneba nedleulis 

plastikurobis asamaRleblad. 

mocemuli kvlevis mizans warmoadgenda 

CurCuto-Wixelis sabados dabalxarisxiani ben-

tonituri Tixebis Seswavla keramikul filebad 

gamoyenebis TvalsazrisiT. 

teqnologiuri testireba Catarda sabados 

or sinjze. nivTierebrivi Sedgenilobis dasa-

dgenad Catarebuli iqna mineralogiur-petro-

grafiuli, rentgenofazuri da qimiuri analizebi.

mineralogiur-petrografiuli Seswavlis 

Tanaxmad dadgenili iqna, rom orive sinji TiTq-

mis identuria da erTmaneTisagan mcired gansx-

vavdeba Tixovani da klasturi ingredientebis 

urTierT SefardebiT.

rentgenofazurma analizma gviCvena, rom Cur-

Cuto-Wixelis orive sinji warmodgenilia sa-

Sualod dakristalebuli Ca-montmorilonitiT 

(15,0 Å) da minarevebis saxiT Seicavs kalcium-

natriumian mindvris Spats (3,19 Å) da kvalis 

saxiT – kaolinits (7,2 Å). (rentgenogramebi war-
modgenilia naxazze 1).
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1

2

nax. 1. CurCuto-Wixelis sabados bentonitebis difraqtogramebi: 1 – sinji #1; 2 – sinji #2

sinjebis qimiuri analizis Sedegebi warmodgenilia cxrilSi 1:

cxrili 1 

sinjebis qimiuri Sedgeniloba

№

Ooqsiduri komponentebis Semcvelobebi, %

sineste xur. danak. SiO2 TiO2 Al2O3 Fe2O3 P2O5
MnO CaO MgO Na2O K2O

1 6,33 4,92 56,80 0,55 17,60 3,62 0,82 0,06 4,72 0,75 2,80 0,5

2 6,92 4,92 56,70 0,56 17,40 3,59 0,80 0,05 4,59 0,74 2,80 0,5
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cxrili 1-is monacemebis Tanaxmad orive 

sinji erTnairi qimiuri Sedgenilobisaa; mRebavi 

oqsidebis (Fe2O3+TiO2) Semcveloba maRalia da 

Seadgens saSualod 4,16 %-s; tutemiwaTa el-

ementebis kationebis SemcvelobaH mniSvnelovnad 

aRemateba tute kationebisas, xolo Si-is da Al-
is oqsidebis Tanafardoba Seadgens ~ 5,5.

nivTierebrivi Sedgenilobis Seswavlis 

safuZvelze, CurCuto-Wixelis sabados bentoni-

turi Tixebi gamoirCeva mindvris Spatebis maRa-

li SemcvelobiT. Cveulebriv, mindvris Spatebi 

keramikuli filebis warmoebaSi kazmis erT-

erTi ZiriTadi komponentia. kvlevis Sedegebis 

Tanaxmad, SeiZleba gavakeToT daskvna - mocemul 

konkretul SemTxvevaSi kazmi bunebrivad aris 

Sedgenili. 

montmorilonitis masuri wili daaxloebiT 

19 %-s Seadgens. mineralogiuri SedgenilobiT 

orive sinji yovelgvari danamatis gareSe, sa-

varaudod, SesaZlebelia gamoyenebul iqnas kerami-

kul warmoebaSi da am mosazrebis dasadasture-

blad Catarda teqnologiuri testireba, rogorc 

keramikuli filebis nedleulze, arsebuli stan-

dartebis moTxovnebis Sesabamisad. 

rogorc aRvniSneT, warmodgenili nedleu-

li ganekuTvneba advilad dnobad TixaTa jgufs 

(dnobis temperatura 1350 0C-ze naklebi), rac da-

dasturda eqsperimentebis SedegebiT - sakvlevi 

sinjebis dnobis temperatura Seadgens 1250 0C. 
cxrilSi 2 mocemulia teqnologiuri sin-

jebis granulometriuli Sedgeniloba.

cxrili 2 

sinjebis granulometriuli Sedgeniloba

sin-

jis

#

klasis masuri wili, %

klasis zoma, mm

-4+2 -2+1 -1+0,5 -0,5+0,25 -0,25+0,16 -0,16+0,08 -0,08+0,063 -0,063+0 jami

1 0,3 5,6 0,41 10,7 4,2 5,3 0,4 63,1 100,0

2 5,2 6,4 0,5 6,9 3,6 0,8 1,0 75,6 100,0

cxrilis monacemebis Tanaxmad, 63 mkm-ze na-

klebi zomis fraqciis gamosavali me-2 sinjSi 

12,5 %-T maRalia pirvelTan SedarebiT, aseve 2 

mm-ze msxvili fraqciis masuri wili TiTqmis 

5 %-iT aRemateba pirvelis Sesabamisi klasis 

Semcvelobas.

garda zemo xsenebulisa, Seswavlili iqna 

sinjebis fizikur-meqanikuri Tvisebebi, Sedegebi 

mocemulia cxrilSi 3:

cxrili 3 

fizikur-meqanikuri Tvisebebi

sinjis # WeSmariti simkvrive, g/sm3 moculobiTi simkvrive, g/sm3 forianoba, %

1 2,4 1,52 36,7

2 2,35 1,52 35,3

fizikur-meqanikuri TvisebebiT, sinjebi TiTq-

mis ar gansxvavdeba erTmaneTisgan.

cxrilSi 4 warmodgenilia Tixovan-mtvrise-

bri fraqciis gansazRvris Sedegebi, miRebuli 

ganleqvis meTodiT.
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cxrili 4

sinjebis Tixovan-mtvrisebri fraqcia

sinjis # fraqciis dasaxeleba gamosavali, %

1

Tixovan-mtvrisebri 76,6

qviSuri 23,4

sawyisi 100,0

2

Tixovan-mtvrisebri 77,0

qviSuri 23,0

sawyisi 100,0

cxrilis monacemebiT irkveva, rom Tixovan-

mtvrisebri fraqciis gamosavali orive sinjSi 

identuria da sakmaod maRali.

sinjebis plastikuroba gansazRvruli iqna 

Tixis mier wylis Sekavebis unariT - rac ufro 

plastikuria Tixa, miT ufro didia sinestee-

bs Soris intervali, romlis drosac Tixa am-

JRavnebs plastikurobas. Sedegebi warmodgenilia 

cxrilSi 5:

cxrili 5 

sinjebis plastikurobis gansazRvris Sedegebi

sin-jis 

#

denadobis qveda

zRvris sineste, %

gabrtyelebis zeda

zRvris sineste, %

plastikurobis

ricxvi

plastikurobis

Sefaseba

1 65,8 34,9 30,9 maRalplastikuri

2 63,6 32,7 30,9 maRalplastikuri

cxrilis monacemebis mixedviT orive sinji 

maRalplastikuria.

testirebis momdevno etapze warmodgenili 

sinjebi momzadda teqnologiuri kvlevebisTvis 

Semdegnairad: 105-1100C temperaturaze gamomS-

rali sinjebi daifqva -0,3 mm-mde da mozelili 

iqna normaluri konsistenciis comi; plasti-

kuri meTodiT dayalibebuli iqna filebi zomiT 

50×50×8 mm, Zelakebi - 120×10×10 mm da konusebi, 

romlebic 3 dRis ganmavlobaSi Sreboda haer-

ze. sahaero Sekleba sinjebis mixedviT Semdegia: 

sinji #1 – 6,6 %, sinji #2 – 8 %. filebis 

Semdgomi gamoSroba mimdinareobda TermostatSi 

24 saaTis ganmavlobaSi 105 0C temperaturaze. 
optimaluri temperaturis dasadgenad 

filebi gamoiwva sxvadasxva temperaturaze da 

ganisazRvra maTi keramikuli Tvisebebi. Sedegebi 

mocemulia cxrilSi 6:
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cxrili 6 

gamomwvari filebis keramikuli Tvisebebi

sinj.

#

gamowvis

tempera-

tura 0C

cecxlo-

vani 

Sekleba, %

saerTo

Sekleba

%

wyalSTan-

Tqma %

saSualo 

simkvrive, kg/

m3

Fforia-

noba

%

simtkice

Runvaze,

Mpa

1

950 3,2 9,8 20,8 1551 32,2 11,6

1000 3,6 10,2 19,9 1596 31,7 14,2

1070 6,1 12,7 14,6 1675 24,5 16,8

1100 10,4 17,0 9,0 1880 18,2 22,3

1125 11,5 18,1 2,2 2161 4,8 29,2

1150 13,7 20,3 0,3 2263 0,7 35,4

1200 filebi iwyebs deformirebas da zedapirze Cndeba naRvenTebi

2

950 3,7 11,7 19,8 1598 31,6 11,9

1000 3,9 11,9 19,2 1629 31,3 13,9

1070 6,5 14,5 15,8 1650 26,1 15,2

1100 10,2 18,2 8,7 1910 16,6 23,1

1125 11,3 19,3 1,7 2185 3,7 31,2

1150 13,0 21,0 0,3 2283 0,8 35,7

1200 filebi iwyebs deformirebas dazedapirze Cndeba naRvenTebi

pirvel suraTze warmodgenilia CurCuto-

Wixelis bentonituri Tixisgan (sinji #1) sx-

vadasxva temperaturaze gamomwvari filebi.

sur. 1. CurCuto-Wixelis sabados bentonituri Tixis filebi, 

gamomwvari: 1 – 1070 0C; 2 – 1125 0C da 3 – 1100 0C temperaturaze
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dnobis temperaturis dasadgenad, standartu-

li da sakvlevi sinjebisgan momzadebuli konuse-

bi gamoiwva 1200 0C da 1250 0C temperaturaze. 
gamowvis Sedegebma aCvena, rom CurCuto-Wixelis 

sabados bentonituri Tixisgan momzadebuli ko-

nusebi 1250 0C temperaturaze gadna (ixileT su-

raTi 2), rac imaze miuTiTebs, rom warmodgenili 

sinjebi aris advilad dnobadi. 

sur. 2. CurCuto-Wixelis sabados bentonituri Tixis konusebi, 

Ggamomwvari 1 – 1200 0C da 2 – 1250 0C temperaturaze

sinjebis Secxobis intervalisa da cecxlmedegobis Sedegebi warmodgenilia cxrilSi 7: 

cxrili 7

sinjebis Secxobis intervali da cecxlmedegoba

sinjis # Secxobis intervali, 0C cecxlmedegoba, 0C

1 75 1250

2 75 1250

ganisazRvra 1100 0C temperaturaze gamomwvari filebis mJava da yinvamedegoba (cxrili 8): 

cxrili 8 

sinjebis yinvamedegoba da mJavamedegoba

sinjis 

#

gamowvis

temperatura, 0C
yinvamedegoba,

cikli

mJavamedegoba,

%

1 1100 25 99,05

2 1100 25 98,95

rogorc me-8 cxrilis monacemebidan Cans, 

1100 0C temperaturaze gamomwvari filebi aris 

rogorc yinvamedegi, aseve mJavamedegic. es mo-

nacemebi wyalSTanTqmasTan erTad akmayofilebs 

moTxovnebs keramikul filebze gare fasadis mo-

sapirkeTeblad. 
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daskvnadaskvna

rentgenofazurma da mineralogiurma kv-

levam gviCvena, rom warmodgenili Tixebi didi 

raodenobiT Seicavs mindvris Spats, romelic 

warmoadgens keramikuli filebis kazmis erT-erT 

komponents anu sabadoze kazmi bunebrivad aris 

Sedgenili.

CurCuto-Wixelis sabados dabalxarisxiani 

bentonituri Tixebi ganekuTvneba advilad dno-

bad TixaTa jgufs da maRalplastikuria.

Ggamomwvari filebis keramikuli Tvisebebis 

SeswavliT dadgenilia: 

1070 0C temperaturaze gamomwvari filebi ak-

mayofilebs kedlis Siga moWiqurebuli filebi-

saTvis standartiT wayenebul moTxovnebs; 

1100 0C temperaturaze gamomwvari filebi ak-

mayofilebs standartis moTxovnebs gare fasadis 

mopirkeTebisaTvis; 

1125 0C temperaturaze gamomwvari filebi 

akmayofilebs standartis moTxovnebs iatakis 

filebisaTvis.

CurCuto-Wixelis sabados dabalxarisxiani 

bentonituri Tixebi SeiZleba rekomendirebuli 

iyos mosapirkeTebeli filebis (kedlis, gare 

fasadis da iatakis) warmoebisTvis. 

CurCuto-Wixelis sabados bentonituri 

Tixebi, Seswavlili iyo mxolod rogorc endo-

genuli xanZrebis Casaqrobi qafis stabilizato-

ri, Cvens mier Catarebuli kvlevebis Sedegebis 

mixedviT, maTi gamoyenebis areali mniSvnelovnad 

izrdeba.
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standartebistandartebi

21216.1-93 Tixis nedleuli. plastikurobis 

gamocdis meTodi.

21216.2-93 Tixis nedleuli. wminda 

fraqciebis gamocdis meTodi.

21216.4-93 Tixis nedleuli. sxvil marcv-

lovani CanarTebis gamocdis meTodi.

21216.9-2014 Tixis nedleuli. Tixis Secxo-

bis gamocdismeTodi.

21216.11-2014 Tixis nedleuli. adviladdno-

badi Tixebis cecxlmedegobis gamocdis meTodi.

27180-2001 keramikuli filebi. gamocdis 

meTodi.

6141-91 moWiqurebuli keramikuli filebi 

kedlis Siga mopirkeTebisaTvis. teqnikuri piro-

bebi.EBUL

13996-93 gare fasadis keramikuli filebi. 

teqnikuri pirobebi. 

6787-2001 keramikuli filebi iatakisTvis. 

Teqniuri pirobebi.

ГЕГИЯ Н.А., ХАЧАТУРЯН К.К., ЭНУКИДЗЕ Г.Ш., 
УКЛЕБА Е.Н., ГУРУЛИ Т.С., ЭНУКИДЗЕ Л.Т. 

ИЗУЧЕНИЕ БЕНТОНИТОВЫХ ГЛИН 
МЕСТОРОЖДЕНИЯ ЧУРЧУТО-ЧИХЕЛИ 
С ЦЕЛЬЮ ИХ ИСПОЛЬЗОВАНИЯ ДЛЯ 
ПРОИЗВОДСТВА КЕРАМИЧЕСКИХ ПЛИТ

АННОТАЦИЯ. В статье приведены 
результаты изучения низкосортных бентонитовых 
глин месторождения Чурчуто-Чихели с целью 
выявления возможности их использования для 
производства керамических плит. Установлено, 

что представленные пробы относятся к группе 
легкоплавких глин. Определены оптимальная 
температура обжига плит и технологические 
параметры. Показано, что плиты, обожженные при 
разных температурах, удовлетворяют требованиям 
стандартов. Исследованные пробы рекомендуются 
для использования в производстве облицовочных 
плит. Результаты данного исследования значительно 
расширят область применения бентонитовых глин 
месторождения Чурчуто-Чихели.

КЛЮЧЕВЫЕ СЛОВА: керамическое сырье; 
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бентонитовая глина; температура плавления; пла-
стичность; облицовочные плиты; водопоглощение; 
интервал спекания; морозостойкость.

GEGIA N., KHACHATURIAN K., ENUKIDZE G., 
UKLEBA E., GURULI T., ENUKIDZE L.

STUDY OF BENTONITE CLAYS OF 
CHURCHUTO-CHIKHELI DEPOSIT FOR 
PRODUCTION OF CERAMIC TILES 

ABSTRACT. The article presents the results of 
studying low-grade bentonite clays of the Churchuto-
Chikheli deposit in order to identify the possibility of 

their use for the production of ceramic slabs. It was found 
that the presented samples belong to the group of low-
melting clays. The optimal temperature for fi ring plates 
and technological parameters have been determined. It is 
shown that slabs fi red at different temperatures meet the 
requirements of the standards. The investigated samples 
are recommended for use in the production of facing 
slabs. The results of this study will signifi cantly expand 
the area of   application of bentonite clays of the Churchu-
to-Chikheli deposit.

KEY WORDS: ceramic raw materials; bentonite 
clay; melting temperature; plasticity; facing plates;water 
absorption; sintering interval; frost resistance.
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kompozitbetonis Runvadi samSeneblo konstruqciebis gaangariSebis kompozitbetonis Runvadi samSeneblo konstruqciebis gaangariSebis 

sakiTxisTvis daxril0 kveTis mixedviTsakiTxisTvis daxril0 kveTis mixedviT

 anotacia. anotacia. ganxilulia kompozitbetonebisa 

da polimeruli kompozituri armaturis mSeneblobaSi 

gamoyenebis sakiTxebi. mocemulia Runvadi elementis 

grZivi Runvisadmi daxrili kveTis Teoriuli mzidu-

narianobis gaangariSeba grZivi da ganivi kompozituri 

armaturis gamoyenebis SemTxvevaSi. warmodgenilia ba-

zaltkompozituri da minakompozituri armaturis 

Wraze gamocdis eqsperimentuli Sedegebi. miRebulia 

empiriuli damokidebulebebi fardobiT deformaciebsa 

da mxeb Zabvebs Soris armaturis diametris gaTval-

iswinebiT. SemoTavazebulia normatiuli bazis Seqmna ba-

zaltis safuZvelze damzadebuli qarTuli nakeTobebis 

samSeneblo sivrceSi dasanergad.

sakvanZo sityvebi: sakvanZo sityvebi: kompoziti; bazalto-

kompoziti; minakompoziti; eqsperimenti; Zabva; defor-

macia; winaRoba Wraze.

kompoziti, xelovnurad Seqmnili araerTgva-

rovani uwyveti myari masa laa, Sedgenili ori an 

meti komponentisagan, romlebic zusti sazRvre bi-

Taa erTmaneTTan dakavSirebuli. kompoziti piro-

biTad iyofa matricad (Semk  vreli) da maarmirebe-

lad (Semvsebi). matrica uzrunvel-yofs daarmire-

buli elementebis erTobliv muSaobas, dacvas 

meqanikuri dazianebisa da agresiuli garemosagan, 

xolo maarmirebeli - masalis meqanikur simtkic-

esa da sixistes [1].

Tanamedrove samSeneblo industriis ganvi-

Tarebis done saSualebas iZleva mSeneblobis, 

rekonstruqciis an saremonto samuSaoebis Cat-

arebisas tradiciuli saSeni masalebisgan damza-

debuli mzidi (aramzidi) elemen tebi Seicvalos 

kompozituri polimeruli elementebiT.

kompozitebis gamoyenebiT SesaZlebelia 

damzaddes konstruqciebi wi nas war gansazRvruli 

TvisebebiT, romlebic Seesabameba muSaobis piro-

bebsa da wayenebul moTxovnebs. boWkoebisa da ma-

tricis masalebis mravalfe rov neba, daarmirebis 

sqemebis optimizacia gamoyenebuli kompozituri 

konstruq ci ebis Sesaqmnelad, srul Tavisuflebas 

aZlevs inJinrebs saWiroebisamebr areguliron kom-

pozituri masalis simtkice, sixiste, Tbogamtaroba 

da sxva Tvisebebi, komponentebis Tanafardobisa da 

makrostruqturis cvlilebebis xarjze.

kompozituri masalebis ZiriTadi Tvisebebis 

Seswavla da maTi marTebuli gamoyenebis una-

ris gamomuSaveba aucilebeli xdeba qveynis sam-
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Seneblo industriis warmatebuli ganviTarebis 

TvalsazrisiT, gansakuTrebiT im SemTxvevaSi, Tu 

saxelmwifos teritoriaze aris kompozitis 

sawarmoebeli nedleulis baza. am mxriv ekonomi-

kurad mniSvne lov nad gvesaxeba saqarTveloSi 

farTod gaiSalos Teoriuli da eqsperimen tuli 

samecniero kvlevebi Tanamedrove bazaltkompoz-

ituri saSeni masa le  bis Sesaqmnelad, miTumetes, 

rom aseTi kvlevebi marTalia mcire masSta biT, 

magram mainc dawyebulia da masSi CarTulia saqa-

rTvelos teqnikuri universitetis profesurac.

bazalts saqarTveloSi uZvelesi droidan iy-

enebdnen. bazaltis qvis ganaa agebuli samSvilisa 

da dmanisis cixesimagreebi, nadarbazevis kompleq-

si, Tiris monasteri, ruisis, wundis, abeliis 

eklesiebi da sxv., xolo TviT bazalturi qanebi 

gavrcelebulia samegreloSi, leCxumSi, imereTSi, 

aWaraSi, guriaSi, afxazeTsa da mesxeT-javaxeTis 

TiTqmis mTel regionSi.

bazaltis SemadgenlobaSi Sedis vulkanuri 

mina, rac saSualebas iZle va gamlRvali masis-

agan, SedarebiT martivi teqnologiiT, miviRoT 

bazaltis boWko, romelic ZiriTadi masalaa ba-

zaltkompozituri armaturis dasamza deb lad [1].

Tanamedrove msoflioSi qalaqTmSeneblobisa 

da sxvadasxva daniSnu  le bis obieqtebis saxeobebis 

(xidebi, gvirabebi, damcavi nagebobebi, mravalsar-

Tu liani gzebi, Cqarosnuli sarkinigzo xazebi, 

aerodromebis asafreni zolebi das xv.) gafar-

Toebam dRis wesrigSi daayena axali nomenkla-

turis speci a luri betonis warmoeba, betonisa, 

romelic Zireulad gansxvavdeba tradiciulisa-

gan amaRlebuli saeqspluatacio maCveneblebiTa 

da xarisxiT. am mimarTulebiT gansakuTrebiT 

sainteresoa uJangavi kompozituri bazal tis 

boWkoebiT daarmirebuli betonebi, romelTa So-

ris yvelaze metad gavrce le bulia bazaltfi-

brobetoni, romelic gamoirCeva bzar-, korozia-, 

yinvamedegobiT da wyaluJonadobiT, agreTve dar-

tymiTi simtkicis mkveTri zrdiT (500%-mde). ga-

moCnda kvlevis Sedegebi betonis konstruqciebSi 

minaplastikuri da bazaltplastikuri xisti 

armaturis gamoyenebis Sesaxeb.

Runvadi rkinabetonis konstruqciebis (koWi, 

fila) mzidunarianobaze gaangariSebisas daxri-

li kveTebis mixedviT, gavlenas axdens gaWimu-

li grZivi da ganivi armaturis maxasiaTeblebi, 

agreTve grZivi armaturis Caankerebis sigrZe, 

sayrdenze ganivi (gadamWreli) Zalis moqmedebiT, 

konstruqciis rRvevis sawinaaRmdegod, mimarTaven 

gaxSirebuli ganivi armaturis bijis Semcire-

bas an damatebiTi armaturis brtyeli karkasebis 

Calagebas. moqmed mRunav moments Tavis Tavze 

Rebulobs gaWimuli grZivi armatura. aseT Sem-

TxvevaSi konstruqciis prognozirebad rRvevas 

gamoiwvevs ganivi Zalebis dominirebuli moq-

medeba daxrili bzarebis mimiarT. xdeba Zelis 

ori nawilis Zvra vertikaluri mimarTulebiT. 

es procesi iwvevs sayrdenze ganivi armaturebis 

wyvetas da grZivi gaWimuli muSa armaturis 

Wras (mxebi Zabvebis gavleniT).

zogadi nawilizogadi nawili

Runvadi samSeneblo konstruqciebis gaan-

gariSeba samSeneblo normebisa da wesebis Sesabam-

isad xdeba pirveli da meore zRvruli mdgomareo-

bis mixedviT, romelic iTvaliswinebs gaangariSebas 

simtkiceze, mdgradobaze, bzarebis gaxsnasa da de-

formaciebze damzadebas, transportirebas, agebisa 

da eqspluataciis pirobebSi [1, 2].

ganiv Runvaze momuSave konstruqciisaT-

vis saangariSo modelad miviReT [1, 2, 6, 8] or 

sayrdenze Tavisuflad mdebare koWi marTkuTxa 

ganivkeTiT. kvlevis sagans Seadgens sayrdenze 

mosalodneli daxrili bzarebi, grZivi da ver-

tikaluri Zabvebi, grZivi da ganivi bazaltokom-

pozituri (basalt plas tikuri) armatura. 

cnobilia, rom rkinabetonis koWSi, roca Zab-

va ganivkveTis simZimis cen trSi miaRwevs betonis 

simtkices gaWimvaze (formula 1), iwyeba daxrili 

bzarebis gaCena 

                  σmt = γb4·Rbt,   (1)

sadac γb4 aris koeficienti, romelic iTval-

iswinebs orRerZa daZabul mdgomareobaSi bet-

onSi (marTkuTxa ganivkveTis koWebSi γb4=1).

mTavari gamWimavi (σmt) da SemkumSavi (σmc) 

Zabvebi koWis daZabul-defor mi re ba di mdgomareo-

bis 1 stadiis mixedviT [1, 3] x (grZivi) da y 
(vertika lu   ri) RerZebis mimarTulebiT σx da σy, 

agreTve mxebi Zabvebi τxy ganisazRvreba rogorc 

drekadi tanis, formulebiT:

σmt(mc) = 0,5·(σx + σy) ± [(0,25·(σx – σy)
2+ τ2

xy]0,5; 
 (2)
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      σx = (M/Jred)·y;  (3)

      τxy = Q·Sred/Jred·b;  (4)

      σmt= – σmc= τxy,  (5)

sadac Jred aris betonze dayvanili koWis ga-

nivkveTis inerciis momenti; Sred - day va nili ga-

nivkveTis simZimis centrs zeviT moTavsebuli ga-

nivkveTis nawi lis statikuri momenti am RerZis 

mimarT.

Teoriulad daxrili bzarebis gamxsneli Za-

lis mniSvneloba (ganivi Zala) SeiZleba gamoiT-

valos formuliT:

        QT
crc = Rbt·(Jred·b/Sred),  (6)

Sred = 0,5·b·(h– y0)
2 + [A’ƒ ·(E’ƒ/Eh) – 1]·(h – y0 – aƒ),   (7)

sadac E’ƒ aris kompozituri armaturis 

drekadobis moduli; aƒ - kompo zi tu ri armaturis 

damcavi Sris sisqe.

datvirTva, romelic Seesabameba daxrili 

bzarebis gaCenis moments, gamoiTvleba formuliT:

    PT
crc = 2·(QT

crc – Qს.წ.).  (8)

Runvadi elementis grZivi RerZisadmi daxri-

li kveTis Teoriuli mzidunarianoba, ganivi Za-

lebisa da mRunavi momentebis mixedviT, ganisaz-

Rvreba yvela Zalis wonasworobis pirobidan 

formuliT:

∑Q = 0; Q ≤ Q b + Q sw. ∑M = 0; M ≤ Mƒ+ Mƒw;  (9)

sadac Q aris saangariSo ganivi Zala; Qb = φb2 
· Rbt · b · (h2o/c) - ganivi Zala, romelsac Rebulobs 

betoni daxril bzars zeviT (SekumSuli betoni); 

Q ƒw = Rƒw· Aƒw· cƒw/S – daxrili bzaris gad-

amkveTi ganivi armaturis Zalvebis geg mi lebis 

jami koWis grZivi RerZis normalize; φb2 – be-

tonis saxeobis gasaTvaliswinebeli koeficienti 

daxrili kveTis sim tki ceze. mZime da ujredovani 

betonebisaTvis φb2=2; Rbt – betonis saangariSo 

winaRoba RerZul gaWimvaze; c - saSiSi daxrili 

kveTis gegmili grZiv RerZze; Rsƒw = 0,8Rƒw -Gga-
nivi armaturis saangariSo winaRoba gaWimvaze; 

cƒw - daxrili kveTis gegmilis sigrZe, romelzec 

gasaTvaliswinebelia ganivi Reroebis muSaoba; S 
- ganivi armaturis biji;

Mƒ= Rƒ· Aƒ· Zƒ da Mƒw = Rƒw · Aƒw · Zƒw 

- daxrili bzaris cal mxareze mdebare grZivi 

da ganivi armaturebis Zalvebis jami SekumSuli 

betonis Siga Zalis modebis wertilze gamavali 

RerZis mimarT, xolo Zƒ da Zƒw - manZili am Rer-

Zi dan grZivi da ganivi armaturebis Zalebamde.

roca c = co, maSin koWis mzidunarianoba min-
imaluria. igi ganisaz Rvreba formuliT:

co = [φb2 · Rbt · b · (h2o/c)]0,5.  (10)

koWis sayrdeni nawilis mxeb Zabvebze gaan-

gariSebis pirobaa:

 τ ≤ Rჭრ.   (11)

kompozituri armaturiT daarmirebuli Run-

vadi knstruqciebis sayrdeni nawilebis gaan-

gariSebisaTvis aRwerili regulaciebis mixedviT, 

au ci lebelia gvqondes gamoyenebuli kompozi-

turi armaturis meqanikuri maxa si aTeblebi – 

saangariSo winaRoba gaWimvasa da Wraze, xolo 

kompozit beto ni saTvis – saangariSo winaRoba 

kumSvasa da Runvaze.

rkinabetonis konstruqciis Zvel samSene-

blo normebSi, koWis sayrden nawilSi bzarebis 

gaxsnis sawinaaRmdegod gaTvaliswinebuli iyo 

mosalod neli bzarebis mimarTulebis marTobu-

lad aRunuli Reroebis Calageba, romelic axali 

redaqciiT Seicvala ganivi armaturis verti-

kaluri brtyeli badeebiT gaxSirebuli bijiT. 

es badeebi ewyoba grZivi armaturis sibrtyeSi, 

saWiroebis SemTxvevaSi ki maT Sorisac. arsebobs 

mosazreba, rom sayrdeni kvanZis ganivi armatu-

riT daarmireba gadavwyvitoT kombinirebulad – 

ZiriTadi armaturisaTvis gamoviyenoT kompozi-

turi armatura, xolo kvanZis gasaZliereblad 

(ganivi Zlebis misaRebad) damatebiT gamoviyenoT 

foladis vertikaluri brtyeli badeebi (arma-

turis diametric da biji dainiSneba ganiv Za-

lebze gaangariSebiT).

minakompozituri da bazaltkompozituri ar-

maturebis simtkicis gansazRvris mizniT Wraze 

(zRvruli mxebi Zabvebi) Catarda eqsperimen-tu-

li samuSaoebi e.w. ormagis wris meTodiT [4].

gamocdebis Casatareblad minakompozituri 

da betonkompozituri armaturis standartuli 

Reroebi diametriT 10 da 12 mm aRebuli iyo 

polo neTis respublikis q.belostokis teqnikuri 

universitetis samSeneblo fa kul tetis labora-

toriidan SemTxveviTi SerCevis meTodiT. aqve 

Catarda nimuSebis laboratoriuli gamocdebi.

masala sertifikatis mixedviT damzadebuli 

samTo mrewvelobis problemebi - ПРОБЛЕМЫ ГОРНОЙ ПРОМЫШЛЕННОСТИ -PROBLEMS OF MINING INDUSTRY



samTo Jurnali, #1(44), 2021  31

iyo erT teqnologiur xazze erTi normati-

uli dokumentis mixedviT. armaturis partiebis 

damzadebis momentSi wyveta ar aRemateboda sam 

saaTs. saxelmwifo standar tis [5] mixedviT 

orive armatura airul, Txevad, myar da mtvrise-

br agre gatul mdgomareobaSi akmayofilebda wva-

dobis jgufis, aalebisa da TviT a alebis temper-

aturisa da zedapirze alis gavrcelebis zRvris 

moTxovnebs. perioduli profilis armaturis 

diametric, naWevis simaRle da biji izome boda 

tarirebuli Stangenfarglisa da mikrometris 

meSveobiT. nimuSis sigr Zis gasazomad gamoyenebu-

li iyo mesame klasis sizustis saxazavi.

standartis Sesabamisad, gamosacdeli nimuSis 

(Reros) sigrZe diamet ri sagan damoukideblad 

miiReba >250 mm-ze. Cveni nimuSebis sigrZe iyo 

300 mm.

eqsperimentis dagegmva da Sedegebis da-

muSaveba Sesrulda sainJinro eqsperimentis Teo-

riis Sesabamisad. 

nimuSebis kondicireba gamocdis win xdeboda 

standartis [6] Sesabami sad –haeris temperatu-

ra 23 0С +1 %; fardobiTi tenianoba 50%±5%. 

Ggamocdebis Ca sa tare blad ACI440.3R-04s tand-
artis Sesabamisad SerCeuli iyo hidrav likuri 

wnexi, romelic uzrunvelyofda datvirTvis siC-

qares 5-dan 10mm/wT-mde, xolo datvirTvasa da 

traversebs Soris daSorebis cvalebadoba ar 

aRemateba 0.5 %-s.

armaturis Wraze gamocdisaTvis gamoyeneb-

uli iyo specialuri samar jvi standartis [6, 

7] Sesabamisad (nax. 1). samarjvi Sedgeba saWeri 

fiqsatoriagan 1, romelSic Tavsdeba gamosacde-

li nimuSi 4 da zeda 2 da qveda 3 samuSao 

detalebisagan (danebisagan). saWers grZivi mimar-

TulebiT V-ebri forma aqvs, romelSic Tavs-

deba nimuSi, xolo ganivi mimarTulebiT sisqis 

garkveul nawilze, samuSao detalebis ganTavsebi-

sTvis amoRebuli iqna marTkuTxa gamWoli Riobi. 

RreCos jamuri sidide erT zeda or qveda sa-

muSao danebs Soris iyo 0.2 mm (ar unda aRemate-

bodes 0.25 mm-s).

nax. 1. ganiv Wraze gamosacdeli plastmasis nimuSis mosaTavsebeli samarjvi: 1 - nimuSis saWeri; 2 - 

zeda samuSao detali; 3 - qveda samuSao detali; 4 -gamosacdeli nimuSi

laboratoriuli gamocdis Casatareblad 

damzadebuli iyo aT-aTi ca li bazaltkompozi-

turi (5 nimuSi diametriT 10 mm da 5 nimuSi 

diametriT 12mm) da minakompozituri (5 nimu-

Si diametriT 10 mm da 5 nimuSi diametriT 12 

mm) ar ma tura. Yyvela nimuSi gamoicada. cdebis 

pirveli seria moicavda 10mm-iani, xolo meore – 

12 mm-ian Reroebis gamocdas.

nimuSis datvirTva xorcieldeboda uwyve-

tad mzardi ZaliT. 10 mm dia met ris armatu-

ris ReroebisaTvis datvirTvis siCqare Seadgenda 

700 kg/wT, xolo 12 mm diametris nimuSisaTvis – 

1000 kg/wT. eqsperimentis ganxorciele bis es pi-

robebi Seesabameba standartis reglaments, rom-

lis moTxovniTac mxebi Zabvebis zrdis siCqare 

unda iyos 30-60 amp/wT diapazonSi. armaturis 

nimuSebis gamocdis sqema mocemulia nax. 2-ze.
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nax. 2. armaturis nimuSebis gamocdis sqema

cxrili 1 

minakompozituri Rerovani armaturis eqsperimentuli kvlevis Sedegebi

seria nimuSis nomeri d mm

n/mm2 n/mm2 mm mm

S1

S1-1

10

191.21

191,39

2.47

2,45

0.247

0.245

S1-2 194.65 2.48 0.248

S1-3 189.74 2.41 0.241

S1-4 186.31 2.36 0.236

S1-5 195.08 2.53 0.253

S2

S2-1

12

196.63

191.61

3.56

3.31

0.297

0.276

S2-2 189.92 3.23 0.269

S2-3 194.56 3.47 0.289

S2-4 189.52 3.21 0.268

S2-5 187.43 3.06 0.255

cxrili 2

Bbazaltkompozituri Rerovani armaturis eqsperimentuli kvlevis Sedgebi

seria nimuSis nomeri d mm
n/mm2 n/mm2 mm mm

S3

S3-1

10

188.41

205.6

2.81

2.94

0.281

0.294

S3-2 199.52 2.93 0.293
S3-3 203.69 2.95 0.295
S3-4 214.93 2.98 0.298
S1-5 221.45 3.05 0.305
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S4

S4-1

12

186.77

201.72

3.52

3.68

0.293

0.306

S4-2 188.21 3.55 0.296
S4-3 195.88 3.64 0.303
S4-4 215.35 3.79 0.316
S4-5 222.39 3.90 0.325

kvlevisas gamoyenebuli iyo vertikalur si-

brtyeSi deformaciis (gadaadgilebis) damafiq-

sirebeli eleqtronuli gadamwodi, sizustiT 

0.01 mm, romlis meSveobiTac ganisazRvra Reros 

deformireba (Δ) sawyisi mdgomare obi dan msxvre-
vis momentamde.

Mminakompozituri armaturis Reroebze Catare-

buli eqsperimentuli gamocdebis Sedegebi war-

modgenilia cxr. 1-Si, xolo bazaltkompozituri 

armaturis Reroebze Catarebuli eqsperimentuli 

gamocdebis Sedegebi – cxr. 2-Si.

Eeqsperimentebis Sedegebi damuSavebuli iyo 

maTematikuri statistikis meTodebis gmaoyenebiT 

da warmodgenilia grafikuli saxiT (nax. 3, nax. 4).

nax. 3. minakompozituri armaturis fardobiTi deformaciisa da mxebi Zabv e bis damokidebulebis grafiki: 

zeviT – armatura Ø 12 mm, qveviT – armatura Ø 10 mm

nax. 4. bazaltkompozituri armaturis fardobiTi deformaciisa da mxebi Zabve  bis damokidebulebis 

grafiki: zeviT – armatura Ø 12 mm, qveviT – armatura Ø 10 mm
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fardobiT deformaciebsa (∆/d) da mxeb (τƒh) 

Zabvebs Soris armaturis diametris gaTval-

iswinebiT miRebulia empiriuli damokidebule-

bebi:

minakompozituri armaturis ReroebisaTvis: 

∆/d = 0,053 τƒh – 6,88, (diametri Ø10 mm);  (12)

∆/d = 0,053 τƒh – 0,86, (diametri Ø12 mm).  (13) 
bazaltkompozituri armaturis ReroebisT-

vis:

∆/d = 0,00065 τƒh + 0,16 (diametri Ø10 mm);  (14)

∆/d = 0,00083 τƒh + 0,138 (diametri Ø12 mm),  (15)

sadac ∆ aris msxvrevis momentSi armaturis 
Reros vertikaluri gadaadgi le ba (mm); d - ar-
maturis diametri (mm); τƒh - mxebi Zabva (n/mm

2). 

(12) da (13) formulebiT gamoTvlili mxebi 

Zabvebis mniSnelobebis saSua lo kvadratulma 

gadaxram (Su) da variaciis koeficientma (V), 

Sedegebis normaluri ganawilebisas, Sesabamisad 

Seadgina: Su,10 = 0,9964, V10 = 0,52%; Su,12 = 0,952, 

V12 = 0,497%, xolo (14) da (15) formulebiT 

gamoTvlilma - Su,10= 0,994, V10 = 0,471%; Su,12 = 

0,9685, V12= 0,48%.

gamocdebis procesSi dadginda, rom kompozi-

turi armaturis rRvevis xasiaTi yvela SemTx-

vevaSi iyo myife, xolo armaturis Wris ganivkve-

Ti – brtyeli da vertikaluri.

daskvnadaskvna

minakompozituri (minaplastikuri) armatu-

ris simtkice Wraze (mxebi Zabva) xanmokle dat-

virTvebis moqmedebisas damokidebuli ar aris 

armaturis diametrze da saSualod Seadgens 

190 megapaskals, rac Seesabameba minakom po zituri 

armaturis droebiTi wianRobis 0.27%-s, xolo 

fardobiTi defor ma ciis sidide damokidebu-

lia armaturis diametrze da icvleba zRvrebSi 

0.245-dan 0.275-mde. 

bazalkompozituri (bazaltpastikuri) arma-

turis simtkice Wraze (mxebi Zabva) xanmokle 

datvirTvebis moqmedebisas damokidebuli ar 

aris armaturis diametrze da saSualod Sead-

gens 200 megapaskals, rac Seesaba meba bazalt-

kompozituri armaturis droebiTi winaRobis 

0.2%-s, xolo far do bi Ti deformaciis sidide 

damokidebulia armaturis diametrze da icvleba 

zRvrebSi 0.295-dan 0.305-mde.

kompozituri armaturis ganivkveTi Wraze 

gamocdis Semdeg rCeba brtyeli da vertikaluri.

damokidebulebas “mxebi Zabva – vertikaluri 

gadaadgileba” aqvs wrfivi xasiaTi, xolo rRve-

vas – myife. 

miRebulia empiriuli damokidebulebebi far-

dobiT deformaciebsa da mxeb Zabvebs Soris ar-

maturis diametris gaTvaliswinebiT.

Catarebuli kvlevebis Sedegebi SeiZleba 

gamoviyenoT minakompozituri da bazaltkompozi-

turi armaturiT daarmirebuli samSeneblo be-

tonis konstruqciebis gaangariSebebSi (armatu-

ris simtkicis Sefaseba) im zonebSi, sadac ganivi 

Zalis moqmedebiT warmoqmnili daxrili bzari 

kveTs grZiv muSa armaturas.

eqsperimentuli Sedegebis gaTvaliswinebiT, 

SesaZlebelia Runvad samSeneblo konstruqcieb-

Si (maT Soris hidroteqnikur nagebobebSic) 

gamovi ye noT qarTuli warmoebis bazaltkompozi-

uri armatura saTanado kompleq suri samecniero 

kvlevebis Catarebis Semdeg.

mniSvnelovania bazaltkompozitebis (ar-

matura, badeebi, lentebi, kobiaqis sistemebi da 

sxv.) warmoebis ganviTarebis saqmeSi aqtiurad 

Caer Tos qveynis samTavrobo uwyebebi, raTa Seiqm-

nas normatiuli baza (normebi wese bis nakrebi, 

rekomendaciebi) bazaltis safuZvelze damzade-

buli qarTuli nakeTobebis samSeneblo sivrceSi 

dasanergad.
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НАНИТАШВИЛИ М., ГУРГЕНИДЗЕ Д.

ВОПРОСЫ РАСЧЕТА ГИБКИХ 
СТРОИТЕЛЬНЫХ КОНСТРУКЦИЙ ИЗ 
КОМПОЗИТБЕТОНА ПО НАКЛОННОМУ 
СЕЧЕНИЮ

 АННОТАЦИЯ. В статье рассмотрены вопросы 
использования в строительстве композитбетона 
и полимерной композитной арматуры. Даны 
расчеты теоретической несущей способности 
гибких элементов к продольной оси в наклонных 
сечениях, при использовании продольной и 
поперечной композитной арматуры. Представлены 
экспериментальные результаты испытаний на 
срез базальткомпозитной и стеклокомпозитной 
арматуры. Получены эмпирическиe соотношения 
относительных деформаций и тангенциальных 
напряжений при учете диаметра армаруры. Есть 
предложение создать базу данных местных изделий 
на основе базальта для внедрения в cтроительную 
отрасль.

КЛЮЧЕВЫЕ СЛОВА: композит, 
базальткомпозит, стеклокомпозит, эксперимент, 

напряжение, деформация, сопротивление на срез.

NANITASHVILI M, GURGENIDZE D.

CALCULATION ISSUES OF FLEXIBLE 
COMPOSITE CONCRETE CONSTRUCTIONS 
IN SLOPING SECTION

ANNOTATION. The paper considers the use of 
composite concrete and polymer composite reinforce-
ment in construction.There are represented calculations 
of the theoretical bearing capacity of fl exible elements to 
the longitudinal axis in sloping sections, when using lon-
gitudinal and transverse composite reinforcement. Ex-
perimental results of shear tests of basalt-composite and 
glass-composite reinforcement are presented. Empirical 
relationships are obtained between the relative deforma-
tions and tangential strains taking into account the di-
ameter of the reinforcement. It is proposed to create a 
regulatory system for introduction of Georgian products, 
made on the basis of basalt, in the construction industry.

KEY WORDS: composite, basalt-composite, 
glass-composite, strain, deformation, shear resistance 
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nagomaris sabados oqris tipis pigmenturi nedleulis kvleva nagomaris sabados oqris tipis pigmenturi nedleulis kvleva 

gamdidrebadobaze fabrikatis miRebis mizniTgamdidrebadobaze fabrikatis miRebis mizniT

anotacia.anotacia. statiaSi warmodgenilia nago-

maris sabados oqris tipis rkina-oqsiduri pig-

mentis gamdidrebadobaze Seswavlis Sedegebi. sakv-

levi nedleulis nivTierebrivi Sedgenilobisa da 

teqsturul-struqturuli  Taviseburebebis gaTval-

iswinebiT SerCeulia gamdidrebis sveli meTodi, dad-

genilia ganleqvisTvis optimaluri parametrebi da 

SemuSavebulia gamdidrebis rekomendebuli sqema, ro-

melic SesaZleblo-bas iZleva 1 tona nedleulidan 

miRebuli iqnas 460kg koncentrati, Fe2O3-is Semcv-

elobiT 19.43 %-ia.

sakvanZo sityvebi: sakvanZo sityvebi: gamdidreba; pigmenti; oqra.

nagomaris sabado mdebareobs ozurgeTis mu-

nicipalitetis teritoriaze, 2 km-Si samxreT-

dasavleTiT sofel nagomaridan mdinare sufsis 

terasaze isazRvreba mdinareebiT wyal-wiTela da 

yurevas-ReleTi. igi warmodgenilia oligocenuri 

asakis muqi feris dafiqlebuli TixebiT, romlebic 

Zlieraa damsxvreuli orogenuli procesebis mier. 

dafiqlebuli Tixebze horizontalurad ganlage-

bulia aluviuri warmonaqmnebi, romlebic warmod-

genilia kargad damrgvalebuli xreSiT, TeTri da 

yviTeli qviSiani TixebiT. horizontaluri plas-

tis saxiT, simZlavriT 0,5-dan 2,0-mde. plasts sax-

uravad faravs naSali masala 1,0-2,0m.

sakvlevi sinjis mineralogiuri analizis 

Tanaxmad, 80 mkm-ze meti sisxos mqone masala 

ZiriTadad warmodgenilia kvarcis gamWvirvale 

da rZisebri nairsaxeobebiT, limonitizirebuli 

Tixis nawilakebiT, hematitis erTeuli miwise-

buri da, iSviaTad, magnetitisa da ilmenitis 

marcvlebiT. qimiuri analizis Tanaxmad sawyis 

madanSi Fe2O3-is Semcveloba aris 9.78 %.

cxrilebSi 1 da 2 warmodgenilia silika-

turi da granulometriuli analizebis Sedegebi.

pigmenturi nedleulis granulometruli 

Sedgeniloba Seswavlili iqna gacxrilviT 80 

mkm sacrebSi. sacriTi analizis Sedegebi da rki-

nis oqsidis ganawileba gacris fraqciebSi moce-

mulia cxrilSi 2. TiToeul klasSi ganisazRvra 

qromoforis Fe2O3-is Semcveloba, ris mixedviTac 

dadginda am komponentis fraqciebs Soris ga-

nawilebis xarisxi.

granulometruli analizis Tanaxmad, -0.02+0 

mm-ian klasSi Fe2O3-is amokrefa Seadgens 97.93 

%, romelic ganapiroba ara Fe2O3-is maRalma 

Semcvelobam, aramed fraqciis maRalma masurma 

wilma 93.9 %. 

cxrili 1

silikaturi analizi

N komponentebi komponentebis masuri wili, %

1 Fe2O3 9.78
2 TIO2 1.29
3 SiO2 51.16
4 Al2O3 25.68
5 MnO 0.09
6 CaO 0.54
7 MgO 0.49
8 S 0.51
9 P2O5 10.46
12 jami 100
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cxrili 2

pigmenturi nedleulis granulometruli Sedgeniloba da rkinis oqsidis ganawileba gacris fraqciebSi

№
gacris fraqciebi, mm fraqciis masuri

wili, %

Fe2O3-is

masuri wili, %

Fe2O3-is ganawileba 

fraqciebSi (amokrefa), %

1 +0.08 3,2

6.1

1.9

3.32

0.62

2.072 -0.08 +0.04 1.7 4.3 0.74

3 -0.04+0.02 1.2 5.8 0.71

4 -0.02+0 93.9 10.2 97.93
sul: 100,00 9.78 100,00

sawyisi nedleuli, masiT 20-20 g gamomwvari 

iqna sxvadasxva temperaturaze: 100 0C-1000 0C-
de. organuli minarevebisa da sakristalizacio 

wylis dakargvis gamo miRebuli ferTa tonebi 

naCvenebia suraTze 1. ferebi 100-500 0C -de icv-
leba, magram Semdeg am movlenas adgili ara aqvs 

- feri ar icvleba.

 100℃ 200℃ 300℃ 400℃ 500℃ 

600℃ 700℃ 800℃ 900℃ 1000℃ 

sakvlevi nedleulis nivTierebrivi Sedge-

nilobisa da teqsturul - struqturuli Ta-

viseburebebis gaTvaliswinebiT SerCeuli iqna 

gamdidrebis sveli meTodi, romelic gulisxmobs 

wylian garemoSi dafquli nedleulis ganleqvas 

[2, 3]. eqsperimentebi Catarda Cvens mier pigmen-

turi nedleulis gamdidrebisTvis SemuSavebul 

da damzadebul ganleqvisTvis saWiro kaskaduri 

tipis laboratoriuli danadgarSi, romelic 

Sedgeba oTxi kamerisgan, sadac procesi xor-

cieldeba oTxkuTxa avzebis kaskaduri sistemaSi, 

romelic ganlagebuli terasebis msgavsad. sus-

penziis miwodeba da areva xdeba saagitacio kam-

eraSi multimiqseris meSveobiT. pirveli avzidan 

suspenzia gadadis meore avzSi, Semdeg mesameSi 

da a.S, pirvel kameraSi, ileqeba msxvili masala, 

romelsac ufro maRali daleqvis siCqare gaaCnia, 

Semdeg ki ufro wvrili da msubuqi. pigmenti 
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Tavs iyris bolo kameraSi. bolo operaciebia 

gafiltvra, Sroba, dafqva da dafasoeba. nagomaris 

oqris tipis sabadosTvis SemuSavda ganleqisT-

vis optimaluri parametrebi:

 ● agitaciis dro 80 wT;

 ● amrevis brunTa ricxvi 350 br/wT;

 ● Txevadi minis xsnaris koncnetracia 0.63 %.

ris Semdegadac miiReba koncentrati gamosav-

liT 39.17 %, SemcvelobiT 20.14 xolo amokrefa 

udris 80.66 %.

dadgenili optimaluri mniSvnelobebiT mox-

da sinjis ganleqva, romlis Sedegebi mocemulia 

cxrilSi 3 da sqemaze 1.

ნატრიუმის მეტასილიკატის ხარჯი  

საწყისი სინჯი  
 

წყალი  

აგიტაცია  

განლექვა 

1 კამერა 2 კამერა  

გაუწყლოება 

გაშრობა 

დაფქვა 

მზა პროდუქტი 
ანუ ფაბრიკატი 

3 კამერა  
4 კამერა 
პიგმენტი 

nagomaris sabados gamdidrebis (ganleqvis) rekomendebuli sqema

cxrili 3

nagomaris sabadodan aRebuli sinjebis gamdidrebis Sedegebi

sinjis dasaxeleba produqtis masuri wili, % Fe2O3-is masuri wili, %
Fe2O3-is ganawileba 

fraqciebSi (amokrefa), % 

4 kamera 46.18 19.43 91.75

3 kamera 15.2 1.83 2.84

2 kamera 17.24 1.46 2.57

1 kamera 21.38 1.3 2.84

sawyisi sinji 100 9.78 100
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cxrilis monacemebis Tanaxmad 1, 2 da 3 kam-

eraSi miRebuli Semcvelobebi dabalia da TiTq-

mis Tanabari, Sesabamisad samive kameris gaerTiane-

baa SesaZlebeli.

rekomendebuli teqnologiuri sqema saSu-

alebas iZleva 1 tona nedleulidan miRebuli 

iqnas 461.8 kg fabrikati Fe2O3-s SemcvelobiT 

19,43 %, amokrefiT 91,75 %. miRebuli Sedegi 

akmayofilebs moTxovnebs, romelsac pigments uy-

enebs laq-saRebavebis warmoeba.

sabados nedleulidan SesaZlebelia xarisx-

iani, ekologiurad usafrTxo, maRali Rebvis una-

ris mqone pigmentebis warmoeba, romlis ganx-

orcieleba SesaZlebelia martivi teqnologi-

uri xazis mqone mcire warmoebebis SeqmniT, rac 

garkveul wvlils Seitans Cveni qveynis eko-

nomikis ganviTarebaSi. dasamuSaveblad nagomaris 

sabados xelsayreli samTo-geologiuri pirobebi 

aqvs. oqris Sris horizontaluri budobis pi-

robebSi mopoveba SesaZlebelia Ria samuSaoebis 

warmoebis gziT.

literaturaliteratura

1. wiaRis erovnuli saagentos fonduri kat-

alogebi. https://nam-geofund.archival-services.gov.
ge/;https://nam-geofund.archival services.gov.ge/geo-
fond/item_detailed/1021; https://nam-geofund.archival-
services.gov.ge/geofond/item_detailed/17379; https://
nam-geofund.archival-services.gov.ge/geofond/item_
detailed/16973; https://nam-geofund.archival-services.

gov.ge/geofond/item_detailed/16972.
2. Ермилов П.И., Индейкин Е.А., Толмачев И.А. 

Пигменты и пигментированные лакокрасочные 
материалы. Химия, Ленинград, 1987, 200 с.

3. Беленький Е.Ф, Рискин И.В. Химия и 
технология пигментов. 3-е изд., перераб. и доп. 
Госхимиздат, Ленинград, 1960. 757 с.

SHEKILADZE A., KAVTELASHVILI O., 
BAGNASHVILI M., SAMKHARADZE I., 
MSHVILDADZE D., MAGLAKELIDZE S.

 INVESTIGATION OF GOLD TYPE PIGMENT 
RAW MATERIAL  OF NAGOMARI DEPOSIT 
ON ENRICHABILITY FOR OBTAINING A 
FINISHED PRODUCT

ABSTRACT. The article presents the results 
of the study of the gold type iron oxide pigment of 

Nagomari deposit on enrichability. A wet enrichment 
method was selected, taking into account the material 
composition and textural-structural properties of the 
raw materials under study, the optimal precipitation 
parameters were determined, and the recommended 
enrichment scheme was developed, which makes it 
possible to obtain 460 kg of concentrate from 1 ton of 
raw materials with Fe2O3 content of 19.43 %.

KEY WORDS: enrichment; pigment; ocher. 

ШЕКИЛАДЗЕ А. И, КАВТЕЛАШВИЛИ О. А, 
БАГНАШВИЛИ М. Г, САМХАРАДЗЕ И. Ш, 
МШВИЛДАДЗЕ Д.Н, МАГЛАКЕЛИДЗЕ С. Н.

ИССЛЕДОВАНИЕ ПИГМЕНТНОГО СЫРЬЯ 
ЗОЛОТОГО ТИПА МЕСТОРОЖДЕНИЯ 
НАГОМАРИ НА ОБОГАТИМОСТЬ С ЦЕЛЬЮ 
ПОЛУЧЕНИЯ ФАБРИКАТА

АННОТАЦИЯ. В статье представлены резуль-
таты исследования обогащения железооксидного 

пигмента золотого типа на месторождении Наго-
мари. Выбран мокрый способ обогащения с учетом 
вещественного состава и текстурно-структурных 
свойств исследуемого сырья, установлены опти-
мальные параметры осаждения и разработана реко-
мендованная схема обогащения, позволяющая полу-
чить 460 кг концентрата из 1 т сырья с содержанием 
Fe2O3 - 19,43 %.

КЛЮЧЕВЫЕ СЛОВА: обогащение; пигмент; 
охра.
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polimetaluri madnis damsxvrevis procesis kvleva avtomaturi marTvis polimetaluri madnis damsxvrevis procesis kvleva avtomaturi marTvis 

TvalsazrisiTTvalsazrisiT

anotacia.anotacia. statiaSi mocemulia polimeta-

luri madnis originalur samsxvrev mowyobiloba-

Si damsxvrevis procesis, rogorc avtomatizaciis 

obieqtis, kvlevis Sedegebi. ganisazRvra procesis 

mmarTveli da SemaSfoTebeli zemoqmedebebi. labora-

toriul pirobebSi Catarda eqsperimentebi mmarTveli 

da SemaSfoTebeli zemoqmedebebis sxvadasxva mniSvn-

elobisaTvis. monacemebis damuSavebis Sedegad dadg-

inda procesis reJimuli parametris - samsxvrevelas 

Zravis datvirTvis deni, romlis sididis mixedviT 

SeiZleba SemaSfoTebeli zemoqmedebebis - samsxvreve-

las datvirTvis, madnis simagris da sisxos cvaleba-

dobis Sefaseba. SemoTavazebulia teqnologiuri kri-

teriumi, romelic gulisxmobs samsxvrevelas gamo-

saSvebi xvrelis siganis da Zravis brunvis sixSiris 

dasaSveb farglebSi regulirebas ise, rom SemaSfoTe-

beli zemoqmedebebis (Zravis datvirTvis denis) cva-

lebadobis miuxedavad miRweuli iqnas damsxvreuli 

kondiciuri produqtis maqsimaluri gamosavali da 

sisxos mudmivoba.

sakvanZo sityvebi: sakvanZo sityvebi: originaluri samsx-

vrevi mowyobiloba; damsxvrevis procesi - rogorc 

avtomatizaciis obieqti; procesis mmarTveli da 

SemaSfoTebeli zemoqmedebebi; statikuri maxasiaTe-

blebis ageba da kvleva.

aRniSnuli statia Sesrulebulia SoTa rusTave-

lis erovnuli samecniero fondis mier dafinanse-

buli sagranto proeqtis (sagranto xelSekruleba 

№FFR-18-3398) farglebSi. publikaciaSi gamoqvey-

nebuli mosazrebebi ekuTvnis avtorebs da SesaZloa 

ar asaxavdes SoTa rusTavelis erovnuli samecniero 

fondis Sexedulebebs.

 

rogorc cnobilia, sasargeblo wiaRiseu-

lis gamdidrebadobis unari mWidro kavSirSia 

mineralebis zedapirul Tvisebebze, rac maTi ge-

netikuri da struqturuli TvisebebiT ganisaz-

Rvreba. gamdidrebadobis unari, agreTve, didadaa 

damokidebuli sasargeblo mineralis fuWi qanis 

natexebSi damagrebis zomaze da ganawilebaze.

rogorc winaswarma kvlevebma gviCvena, po-

limetaluri madnebis fuWi qanis natexebSi sa-

sargeblo mineralebi (oqro, tyvia, TuTia) Car-

Tulia wvrili da araTanabari zomis marcvle-

biT. aseTi madnebis efeqturi gamdidrebisaTvis 

pirvel rigSi saWiroa misi winaswari damuSave-

biT garkveuli raodenobis fuWi qanis gamoyofa. 

Catarebuli kvlevebiT dadginda, rom amis miRweva 

SesaZlebelia, Tu natexebi daimsxvreva 3 mm-mde 

zomis farglebSi, rac xels Seuwyobs Tavisu-

fali saxiT sasargeblo mineralebis maqsimal-

uri raodenobis miRebas. es SesaZlebels gaxdis 

gamdidrebis gravitaciuli meTodis gamoyenebiT 

gamovyoT fuWi qanis garkveuli raodenoba [1]. 

polimetaluri madnis winaswari damuSaveba 

(damsxvreva) moxda originalur samsxvrev mowy-

obilobaze, romelic cnobili samsxvrevi mowyob-

ilobebisagan imiT gansxvavdeba, rom masSi hori-

zontalur da vertikalur sibrtyeSi wriulad 

ganlagebuli kbilebis brunvis Sedegad izrdeba 

sawinaaRmdegod moZrav madnis natexebTan kon-

taqtis sixSire da, Sedegad, izrdeba Wris in-

tensivoba. amave dros, samsxvrevelaSi Seqmnili 

haeris nakadi aZlierebs natexebis xexvas samsx-

vrevelas kedelTan, rac xels uwyobs natexebis 

danawevrebas (xexvis principi) [2]. siaxlea isic, 

rom cirkulaciuri datvirTvis (anu, daumsxvrev-

eli masala) raodenobis cvalebadobis mixedviT 

vertikalurad gadaadgildeba spiraluri disko, 

e.i. xdeba gamosaSvebi xvrelis siganis uwyveti 

regulireba.

ganvixiloT samsxvrev mowyobilobaSi po-

limetaluri madnis damsxvrevis procesi, ro-

gorc avtomaturi marTvis obieqti [3]. amisaTvis, 

dadgenil iqna procesis mmarTveli, SemaSfoTebe-

li zemoqmedebebi da marTuli sidideebi. kerZod, 

mmarTveli zemoqmedebebi: samsxvrevelas Zravas 

brunvis sixSire da gamosaSvebi xvrelis sigane, 
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xolo SemaSfoTebeli zemoqmedebebi: dasamsxvrevi 

natexebis saSualo sisxo, simagre da raodenoba. 

marTuli, anu saregulirebeli sididea kondici-

uri, 3-0 mm sisxos, produqtis (damsxvreuli na-

texebis) gamosavali. imis gaTvalis-winebiT, rom 

damsxvrevis procesi, iseve, rogorc gamdidrebis 

sxva teqnologiuri procesi, xasiaTdeba mmarT-

vel da marTul sidideebs Soris eqstremaluri 

damokidebulebiT, SerCeul iqna optimizaciis te-

qnolo-giuri kriteriumi. is gulisxmobs pro-

cesis SemaSfoTebeli zemoqmedebebis cvalebado-

bis gaTvaliswinebiT mmarTveli zemoqmedebebis 

- gamosaSvebi xvrelis siganis da Zravis brun-

vis sixSiris iseTi sidideebis dayenebas (maTi 

cvalebadobis zRvrebSi), romlebic uzrunve-

lyofen maqsimaluri raodenobis kondiciuri, mza 

produqtis miRebas.

miRebuli kriteriumis Tanaxmad, Cvens SemTx-

vevaSi, miznis funqcias aqvs saxe:

 
1 2 1 2( ), a k k c l c nl n l n e         (1)

sadac, l - aris samsxvrevelas gamosaSvebi ye-

lis sigane, mm; n - Zravas brunvis sixSire, wT-1; 

a, k1, k2, c1, c2 - koeficientebia, maTi mniSvnelobebi 

ganisazRvreba eqsperimentuli monacemebis da-

muSavebis Sedegad.

samsxvrev mowyobilobaze laboratoriul 

pirobebSi Catarebuli eqsperimentebis Sedegebi 

mocemulia cxrilSi 1. miRebuli monacemebi da-

muSavda umcires kvadratTa meTodiT da ganisaz-

Rvra teqnologiuri procesis statikuri maxasi-

aTeblebi - mmarTvel da marTul sidideebs Soris 

wyvili

0.276 0.115253.1888 ll e

0.989 0.000640.1327 nn e

(2)

(3)

da mravlobiTi (1) damokidebulebebi

                                      
11.112 0.614 (2.6633 0.0002 )l nl n e     (4)

(2) da (3) gamosaxulebis Sesabamisi grafike-

bi mocemulia suraTebze 1 da 2 (mrudebi 1). 

miznis funqciaSi (4) cxrilidan 1 morigeobiT 

SevitanoT jer Zravis brunvis sixSiris saSua-

lo mniSvneloba ns=643,1wT
-1, Semdeg samsxvreve-

las gamosaSvebi xvrelis saangariSo sigane ls=3 

mm. Sesabamisi gadaangariSebiT miviRebT

  

11.112 2.6633

0.614 0.0002

( , ) 0.3554 ,

( , ) 0.5192 .

l

n

l n l e

l n n e
s

s

    (5)

 cxrili 1

cdis

#N
datvirTva, Q,kg gamosaSvebi xvrelis 

zoma, l, mm
Zravis br. ricxvi, 

n,wT-1

3-0 mm klasis 

gamosavali, γ,%
1 1 4,5 220 37,85

2 1 4,5 600 67,2

3 1 4,5 820 79,6

4 1,5 4 220 15,14

5 1,5 4 600 54,33

6 1,5 4 820 64,59

7 0,5 4 600 54,48

8 0,5 4 820 67,36

9 1 4 820 52,76

10 1 3,5 600 47,46

11 1 3,5 820 57,9

12 1 4,7 600 35,35

13 1 4,7 820 43,9

saS 1,04 4,15 643,1 52,15
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cxrili 2

cdis #
dasamsxvrevi 

natexebis zoma, d,mm
gamosaSvebi xvrelis 

zoma, l, mm

samsxvrevelas 

datvirTva, Q,kg Zravis datvirTvis 

deni I,a 

1 3 4,5 0,5 2,8

2 3,8 4,5 1,1 3,2

3 4,1 4,5 1,2 3

4 4,6 4 1,4 3,8

5 4,7 4 1,4 4

6 4,9 4 1,5 4,3

7 5,1 4 1,7 4,7

8 5,2 4 1,8 4,4

9 5,2 4 2 4,8

10 5,3 3,5 1,9 5,4

11 5,8 3,5 1,7 4,4

12 6,5 4,7 1,9 5,1

13 6,9 4,7 1,5 5,5

14 7,3 5 1,9 5,2

15 8 5 1,8 5,1

saS 5,36 4,26 1,55 4,38

am gamosaxulebebiT agebuli grafikebi data-

nilia suraTebze 1 da 2 (mrudebi 2). miRebuli 

grafikebidan Cans, rom wyvili da mravlobiTi 

damokidebulebebiT gansazRvruli 3-0 mm klasis 

gamosavali erTmaneTisagan didad ar gansxvavdeba 

mmarTveli zemoqmedebebis saSualo mniSvnelo-

bebis dros (ns=643,1wT
-1 da ls=3 mm). gansxvaveba 

Tavs iCens maTi mcire da didi mniSvnelobebis 

dros. es mosalodneli iyo, Tu gaviTvaliswinebT, 

rom eqsperimentis dros am parametrebis cvl-

ileba ar xdeboda Tanxvedrilad momatebis an 

moklebis mimarTulebiT (rac xdeba realurad 

sawarmoo pirobebSi). amitom momavali gaangariSe-

bebisaTvis mizanSewonilia visargebloT mrav-

lobiTi damokidebulebiT (4),  an misgan miRebu-

li (5) formulebiT (mrudebiT 2). grafikebidan 

aseve Cans, rom eqsperimentis dros procesis muSa 

ubani mdebareobda miznis maCvenebliani funqciis 

aRmaval Stoze. amitom mizanSewonilad migvaCnia 

Zravis brunvis sixSiris cvalebadobis diapazoni 

SevirCioT n = (800-1000) wT-1 farglebSi, xolo 

gamosaSvebi xvrelis sigane davtovoT 3 mm-is 

toli, raTa damsxvreul produqtSi ar moxvdes 

arakondiciuri, didi sisxos marcvlebi.
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 samsxvrevelas avtomaturi marTvis sistemis 

agebisaTvis aucilebelia damsxvrevis procesze 

SemaSfoTebeli zemoqmedebebis gavlenis dadgena. 

Cvens SemTxvevaSi, esenia, samsxvrevelaze miwodebuli 

dasamsxvrevi masalis raodenoba, madnis sisxo da 

simagre. madnis sisxo da simagre erTmaneTTan 

dakavSirebuli parametrebia - dasamsxvrevi 

masalis simagre gansazRvravs mis saSualo sisxos, 

da piriqiT. amitom, mizanSewonilia procesis 

eqsperimentuli kvlevis dros gamoviyenoT ufro 

advilad sakontro-lebeli sidide - dasamsxvrevi 

madnis sisxo. 

rogorc vxedavT, damsxvrevis procesze gav-

lenas axdens, erTdroulad, rogorc mmarTveli 

(gamosaSvebi xvrelis sigane l da Zravis brunvis 
sixSire n), aseve, SemaSfoTebeli (samsxvrevelas 

datirTva Q da madnis sisxo d) zemoqmedebebi. 
am zemoqmedebebis erToblvi cvalebadoba iwvevs 

damsxvrevis procesis reJimuli parametris - 

samsxvrevelas Zravis datvirTvis (anu, qselidan 

moTxovnili simZlavris) cvalebadobas. Zravis 

datvirTva ganisazRvreba misi statoris grag-

nilSi gamavali denis sididiT. maSasadame, Zravas 

I denis gazomviT SegviZlia damsxvrevis pro-

cesze mmarTveli da SemaSfoTebeli sidideebis 

erToblivi zemoqmedebis Sedegis Sefaseba da 

misi gamoyeneba procesis avtomaturi marTvis 

mizniT. es damokidebuleba SegviZlia CavweroT 

Semdegi saxiT:

1 2 1 2k k c cl l
s s    (6)

am gamosaxulebaSi Semavali ucnobi - b, k1, k2, 
c1, c2 - koeficientebis ricxviTi mniSvnelobebis 

gansazRvris mizniT samsxvrev mowyobilobaze 

laboratoriul pirobebSi Catarda eqsperiment-

ebi, romelTa Sedegebi mocemulia cxrilSi 2. 

miRebuli monacemebis umcires kvadratTa meTo-

diT damuSavebis Sedegad (6) gamosaxuleba mi-

iRebs saxes:

  (7)

gamosaxulebaSi (7) gamosaSvebi xvrelis si-

ganis l da Zravis brunvis sixSires n zemoT 
moyvanili saangariSo sididebis (l = 3mm, n = 650 
wT-1) SetaniT miviRebT reJimuli parametris - 

samsxvrevelas Zravis IZ denis SemaSfoTebeli ze-

moqmedebebisagan damokidebulebas

                                                             0.311 0.1217
Z   (8)

aucilebelia davadginoT procesze SemaS-

foTebeli zemoqmedebebis cvalebadobis gavleniT 

Zravis datvirTvis denis cvalebadobis zRvrebi. 

amisaTvis, gamosaxulebaSi (8) cxrilidan 1 Sevi-

tanoT datvirTvis jer maqsimaluri mniSvneloba 

Qmax, xolo Semdeg misi minimaluri Qmin mniS-

vneloba. miviRebT Sesabamis gamosaxulebebs da 

sur. 3-ze mocemul IZ=f(d) grafikebs: Qmax-is Sem-

TxvevaSi – 1 mrudi, Qmin-is SemTxvevaSi ki – 2 
mrudi. analogiurad, vsazRvravT damokidebule-

bebs da vagebT IZ=f(Q) grafikebs dmax da dmin (ix. 

sur. 4).

 
  

0.1217
max

0.1217
min

Z

Z

 

0.311
max

0.311
min

Z

Z

     

   (9)
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rogorc grafikebidan Cans, SemaSfoTebeli 

zemoqmedebebis gavleniT samsxvrevelas Zravis 

deni icvleba 1 da 2 grafikebs Soris areSi. am 

ares cvalebadobis maqsimaluri sidide Sead-

gens

 (Qmax,dmax) – I (Qmin,dmin)= 3.84 - 2.25 = 1.59 ა.

miRebuli Sedegebi gvaZlevs safuZvels dam-

sxvrevis procesi vmarToT samsxvrevelas Zravis 

simZlavris stabilizaciis principiT, romelic 

moaxdens teqnologiuri kriteriumis real-

izacias. 

.
,

,

max,,

maxmin

maxmin

03

)(
03

543

2121

nnn
lll

constInbld

enalnl
kkk

nclckk

 

kriteriumi gulisxmobs samsxvrevelas gamo-

saSvebi xvrelis siganis da Zravis brunvis six-

Siris dasaSveb farglebSi regulirebas ise, rom 

Zravis datvirTvis denis (SemaSfoTebeli zemo-

qmedebebis) cvalebadobis miuxedavad miRweuli 

iqnas damsxvreuli kondiciuri produqti s maqsi-

maluri gamosavali da sisxos mudmivoba.
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ГАМЦЕМЛИДЗЕ М.Н., ЭНАГЕЛИ Р.П., 
ТАЛАХАДЗЕ Д.Д., ШЕКИЛАДЗЕ А.Я., 
САМХАРАДЗЕ И. Ш., ТУТБЕРИДЗЕ М.Л.
ИССЛЕДОВАНИЕ ПРОЦЕССА ДРОБЛЕНИЯ 
ПОЛИМЕТАЛЛИЧЕСКИХ РУД С ЦЕЛЬЮ 
АВТОМАТИЧЕСКОГО УПРАВЛЕНИЯ

АННОТАЦИЯ. В статье даны результаты исследо-
вания процесса дробления полиметалических руд в ори-
гинальном дробильном устройстве, как обьекте автомати-
зации. В лабораторных условиях проведены эксперимен-
ты для разных значений управляющих и возмущающих 
воздействий. В результате обработки данных установлен 
режимный параметр процесса – ток нагрузки двигателя 
дробилки, по величине которого можно оценить изме-
нения возмущающих воздействий – нагрузки дробилки, 
крепости и толщины руды. Предложен технологический 
критерий оптимальности, подразумевающий регулиро-
вание в допустимых пределах ширины разгрузочного от-
верстия дробилки и частоты вращения двигателя таким 
образом, чтобы несмотря на изменения возмущающих 
воздействий (тока нагрузки двигателя) получить макси-
мальный выход дробленного кондиционного продукта и 
постоянную толщину.

КЛЮЧЕВЫЕ СЛОВА: оригинальное дро-
бильное устройство; процесс дробления как объект 
автоматизации; управление процессом и возмуща-
ющими воздействиями; построение и исследование 
статических характеристик.

GAMTSEMLIDZE M., ENAGELI R., 
TALAKHADZE D., SHEKILADZE A., 
SAMKHARADZE I., TUTBERIDZE M.

INVESTIGATION OF THE СRUSHING 
PROCESS OF POLYMETALLIC ORES FOR 
AUTOMATIC CONTROL

ABSTRACT: The article presents the results of the 
study of the crushing process of polymetallic ores in the 
original crushing device, as an automation object. In lab-
oratory conditions, experiments were carried out for dif-
ferent values   of control and disturbing infl uences. As a 
result of data processing, the operating parameter of the 
process was established - the load current of the crusher 
motor, by the value of which it is possible to estimate 
changes in the disturbing effects - the load of the crusher, 
the hardness and thickness of the ore. A technological 
criterion of optimality has been proposed, which implies 
regulation within the limits of the width of the crusher 
discharge hole and the motor speed in such a way that, 
despite changes in the disturbing infl uences (motor load 
current), to obtain the maximum output of the crushed 
conditioned product and a constant thickness.

KEY WORDS: original crushing device; crush-
ing process as an object of automation; control of the 
process and disturbing infl uences; building and study of 
static characteristics.
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S. nasyidaSviliS. nasyidaSvili

mravalsafexuriani magistraluri hidrosatransporto sistemis mravalsafexuriani magistraluri hidrosatransporto sistemis 

Sualeduri satumbo sadguris teqnologiuri sqemaSualeduri satumbo sadguris teqnologiuri sqema

anotacia.anotacia. naSromSi ganxilulia mraval-

safexuriani magistraluri hidrosatransporto 

sistemis Sualeduri sadguris teqnologiuri sqe-

ma, romelic Seicavs Sualeduri satumbo sadguris 

Semwov nawilSi dayenebul hermetul zumpfs, rom-

lis saxuravTan mierTebulia winamdebare satumbo 

sadguris sadawneo milsadeni, romlis boloSi dam-

agrebulia wakveTili konusis formis hidronarevis 

mimmarTveli. mowyobilobis efeqturobisa da saime-

doobis gazrdis mizniT ki (zumpSi hidroaeronarevis 

donis dasaSvebze metad qveviT dawevis SezRudvisaT-

vis, Sewovili haeris raodenobis Semcirebisa da Su-

aleduri satumbo sadguris muSaobis reJimis CaSlis 

Tavidan acilebis mizniT) mis saxuravSi Sesrulebul 

naxvretSi gamavali StokiTa da berketiT saxsrulad 

dakavSirebulia mis zeda nawilSi haerisa da wylis 

SesaSvebad mierTebul milsadenTan masze damontaJe-

buli saketiT maTi raodenobis regulirebisaTvis.

sakvanZo sityvebi: sakvanZo sityvebi: mravalsafexuriani 

hidrosatransporto sistema; teqniologiuri sqema; 

Sualeduri satumbi sadguri; hidroaeronarevi; her-

metuli zumpfi; sadawneo milsadeni magistrali; hi-

droaeronarevis koncentracia.

SesavaliSesavali

sadawneo milsadenma sistemebma gasuli su-

kunis meore naxevridan Zalze farTo gamoyeneba 

hpova mrewvelobis, soflis meurneobis, hidrote-

qnikisa da melioraciis, sayofacxovrebo saqmi-

anobis praqtikulad yvela sferoSi im mravali 

dadebiTi Tvisebis gamo, romelic gaaCnia analo-

giur sistemebs tradiciul satransporto sis-

temebTan SedarebiT [1-3].

gr. wulukiZis saxelobis samTo saqmis insti-

tutSi praqtikulad imave periodSi daiwyo fun-

damenturi da eqsperimentuli kvlevebi, romlebic 

dakavSirebulia transportis am axali saxeobis 

gaangariSebis, daproeqtebisa da eqspluataciis 

problemebTan, romelTa raodenoba sakmaod didia 

maTi eqspluataciis specifikurobis gamo.

ase magaliTad, analogiuri sistemebis efeq-

turoba da teqnikur-ekonomikuri maCveneblebi 

sagrZnoblad izrdeba transportirebis manZilis 

gazrdasTan dakavSirebiT. es parametri sagrZno-

blad SezRudulia hidroaeronarevebis milsadeb-

iT mimwodebeli meqanizmebis (tumboebis) mier 

ganviTarebuli SedarebiT dabali wnevebis gamo. 

cnobilia, rom am mimarTulebiT dResdReobiT 

ZiriTadad gamoiyeneba centridanuli gruntis 

tumboebi, romelTa mier ganviTarebuli wnevebi 

SedarebiT dabalia, konstruqciuli Sesrulebis 

gamo, rac mniSvnelovnad zRudavs hidronarevebis 

Sor manZilze miwodebas. amisaTvis aucilebe-

lia milsaden magistralSi maTi mimdevrobiT 

CarTva, rac sakmaod arTulebs amgvari siste-

mebis eqspluatacias. es sakiTxi fundamenturad 

aris Seswavlili grigol wulukiZis saxelobis 

samTo institutSi [4-8].

garda am mniSvnelovani faqtorisa, milsadeni 

hidrosatransporto sistemebisaTvis damaxasi-

aTebelia kidev ufro specifikuri sakiTxi. 

analogiuri sistemebiT xdeba praqtiku-

lad mravalfaziani (mzidi wveTovani siTxe-

praqtikulad wyali+myari fxvieri masalebis 

nawilakebi+wveTovan siTxeSi gauxsneli haeri, 

romelic yovelTvis arsebobs nakadSi imdenad, 

ramdenadac myari fxvieri masalebis nawilakebTan 

erTad xdeba maTi Semomfargvleli haeris mo-

cileba da calkeul buStulebad formiereba) 

hidroaeronarevis transportireba. transpor-

tirebis manZilis cvalebadobasTan erTad ki 

xdeba yvela am parametris koncentraciis mud-

mivi cvalebadoba milsadenSi wnevis cvalebado-

bis gamo. yovelive es ki qmnis hidroaeronarevis 

gadaadgilebasTan dakavSirebuli yvela zemoTx-

senebuli parametris mudmiv cvalebadobas, rac 

Tavis mxriv Sesabamis gavlenas axdens milsaden-

Si ganviTarebul dinamikur procesebze, rogorc 

damyarebul, aseve daumyarebelze.
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rogorc yovelive zemoTqmulidan naTeli 

xdeba sadawneo milsaden hidrosatransporto 

sistemebSi moZraobis praqtikulad damyarebul 

reJims adgili ara aqvs. swored am mizniT, anu 

ganxilul sistemebSi absoluturad mdgrad re-

JimTan maqsimalurad miaxloebis mizniT Cvens 

mier damuSavebulia milsadeni hidrosatranspor-

to sistemebisaTvis saTavo da Sualeduri sad-

gurebis teqnologiuri sqemebi [9-11], romelTagan 

erT-erTi maTgania ganxiluli am naSromSi.

ZiriTadi nawili

Cvens mier damuSavebuli mravalsafexuriani 

magistraluri hidrosatransporto sistemis Su-

aleduri satumbo sadguris teqnologiuri sqema 

mocemulia naxazze 1. am sqemis konstruqciuli 

Sesrulebis umTavresi daniSnulebaa rom Suale-

dur satumbo sadgurze Seasrulos SesavalSi 

aRniSnuli parametrebis aRdgena transportirebis 

dasawyisSi (saTavo satumbo sadgurSi) arsebul 

mniSvnelobebamde ise, rom ar daeSvas hermetul 

zumpfSi hidroaeronarevis done dasaSvebze metad, 

uzriunvelyos Sewovili atmosferuli haeris 

saWiro raodenoba da ar dauSvas Sualeduri sat-

umbo sadguris muSaobis reJimis CaSla.

igi Seicavs saTavo satumbo sadguris Semwov 

zumpfs 1, tumbos Semwov mils 2, tumbos 3, ele-

qtroZravas 4, tumbos saWirxn milsadens, Suale-

duri satumbo sadguris hermetul zumpfs 6, mis 

saxuravs 7, am sadguris tumbos Semwov mils 8, 

tumbos 9, tumbos saWirxn mils 10, hermetuli 

zumpfis mcurav Rru dguSs 11, Stoks 12, saxsrul 

SeerTebas 13, dgars 14, berkets 15, Siberul sakets 

Camketi organoTi 16, Suberuli saketis Camket or-

ganos 17, milsadens haerisa wylis SesaSvebad her-

metul zumpfSi 18 da konusur mimmarTvels 19.

naxazze teqnologiuri sqema mocemulia 

muaobis normaluri mdgomareobis dros, roca 

hermetuli dguSSi 6 hidroaeronarevs uWiravs 

muSaobis normalur reJimis Sesatyvisi mdgo-

mareoba. am SemTxvevaSi mcurav Rru dguSs 11 

ganTavsebulia zumpfis 6 zeda nawilSi. Siber-

uli saketis Camket organos gadaketili aqvs 

hermetuli zumpfis zeda mierTebuli wylisa da 

haeris mimwodebuli milsadeni 18, maTi miwodeba 

hermetuli zumpfSi 6 ar xdeba.

1 

5 

5 
6 

7 

8 

9 

10 19 

12 
13 15 

14 
16 

17 

18 
11 

წყალი 

2 

3 

ჰაერი 

4 

nax. 1. mravalsafexuriani magistraluri milsadeni hidrosatransporto sistemis Sualeduri satumbo sadgeris 

teqnologiuri sqema: 1 - saTavo satumbo sadgiris Semwovi zumpfi; 2 - saTavo satumbo sadguris tumbos Semwovi 

mili; 3 - saTavo satumbo sadguris tumbo; 4 - saTavo satumbo sadguris tumbos eleqtroZrava; 5 - saTavo 

satumbo sadguris tumbos saWirxni milsadeni; 6 - Sualeduri satumbo sadguris hermetuli zumpfi; 7 - 

hermetuli zumpfis saxuravi; 8 - Sualeduri satumbo sadguris Semwovi mili; 9 - Sualeduri satumbo sadguris 

tumbo; 10 - Sualeduri satumbo sadguris tumbos saWirxni milsadeni; 11 - hermetuli zumpfis mcuravi 

Rru dguSi; 12 - Stoki; 13 - saxsari; 14 - dgari; 15 - berketi; 16 - Siberuli saketi Camketi organoTi; 17 - 

Siberuli savetis Camketi organo; 18 - milsadeni haerisa da wylis SesaSvebad; 19 - konusuri mimmarTveli
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im SemTxvevaSi ki, Tu hidrosatransporto 

sistemis milsaden magistralSi moxdeba normal-

uri reJimis darRveva da zumpfSi 6 hidroaero-

narevi daiwyebs qvemoT daSvebas, masTan erTad 

qvemoT daSvebs daiwyebs Rru mcuravi dguSi 11 

da masTan saxsrulad dakavSirebuli Stoki 12. 

amasTan dakavSirebiT Sirberuli saketis 16 Cam-

keti organo 17 daiwyebs TandaTanobiT zemoT 

gadaadgilebas da aseve TandaTanobiT gaanTavisu-

flebs milsadenis 18 ganivkveTs, ris Sedegadac 

hermetul zumpfSi 6 daiwyebs Sedinebas haeri 

an wyali (saWiroebis mixedviT). amiT daiwyeba 

hermetuli zumpgSi 6 hidroaeronarevis norm-

aluri donis aRdgena, anu hidrosatransporto 

sistemis Sualeduri satumbo sadguris muSaobis 

normaluri reJimis aRdgena. rodesac hermetul 

zumpSi hidroaeronarevis done miRwevs saWiro 

dones, Siberuli saketis 16 Camketi organo 17 

gadaketavs milsadenis 18 ganivkveTs da Sewydeba 

wylisa Tu haeris miwodeba.

satumbo sadgurSi) arsebul mniSvnelobe-

bamde ise, rom ar daeSvas parametrul zumpfSi 

hidroaeronarevis done dasaSvebze metad, uzri-

unvelyos Sewovili atmosferuli haeris saWiro 

raodenoba da ar dauSvas Sualeduri satumbo 

sadguris muSaobis reJimis CaSla.

igi Seicavs saTavo satumbo sadguris Sem-

wov zumpfs 1, tumbos Semwov mils 2, tumbos 3, 

eleqtroZravas 4, tumbos saWirxn milsadens, Su-

aleduri satumbo sadguris hermetul zumpfs 6, 

mis saxuravs 7, am sadguris tumbos Semwov mils 

8, tumbos 9, tumbos saWirxn mils 10; hermetuli 

zumpfis mcurav Rru dguSs 11, Stoks 12, saxs-

rul SeerTebas 13, dgars 14, berkets 15, Siberul 

sakets Camketi organoTi 16, Suberuli saketis 

Camket organos 17, milsadens haerisa wylis Ses-

aSvebad hermetul zumpfSi 18 da konusur mim-

marTvels 19.

naxazze teqnologiuri sqema mocemulia 

muaobis normaluri mdgomareobis dros, roca 

hermetuli dguSSi 6 hidroaeronarevs uWiravs 

muSaobis normalur reJimis Sesatyvisi mdgo-

mareoba. am SemTxvevaSi mcurav Rru dguSs 11 

ganTavsebulia zumpfis 6 zeda nawilSi. Siber-

uli saketis Camket organos gadaketili aqvs 

hermetuli zumpfis zeda mierTebuli wylisa da 

haeris mimwodebuli milsadeni 18, maTi miwodeba 

hermetuli zumpfSi 6 ar xdeba.

im SemTxvevaSi ki, Tu hidrosatransporto 

sistemis milsaden magistralSi moxdeba normal-

uri reJimis darRveva da zumpfSi 6 hidroaero-

narevi daiwyebs qvemoT daSvebas, masTan erTad 

qvemoT daSvebs daiwyebs Rru mcuravi dguSi 11 

da masTan saxsrulad dakavSirebuli Stoki 12. 

amasTan dakavSirebiT Sirberuli saketis 16 Cam-

keti organo 17 daiwyebs TandaTanobiT zemoT 

gadaadgilebas da aseve TandaTanobiT gaanTavisu-

flebs milsadenis 18 ganivkveTs, ris Sedegadac 

hermetul zumpfSi 6 daiwyebs Sedinebas haeri 

an wyali (saWiroebis mixedviT). amiT daiwyeba 

hermetuli zumpgSi 6 hidroaeronarevis norm-

aluri donis aRdgena, anu hidrosatransporto 

sistemis Sualeduri satumbo sadguris muSaobis 

normaluri reJimis aRdgena. rodesac hermetul 

zumpSi hidroaeronarevis done miRwevs saWiro 

dones, Soberuli saketis 16 Camketi organo 17 

gadaketavs milsadenis 18 ganivkveTs da Sewydeba 

wylisa Tu haeris miwodeba.

warmodgenili Sualeduri satumbo sadguri 

Tavisi konstruqciuli SesrulebiT mniSvnelovnad 

gansxvavdeba dResdReobis arsebuli satumbo sad-

gurebisagan da misi realizeba mniSvnelovnad gaz-

rdis sadawneo magistraluri hidrosatransporto 

sistemebis gamoyenebis sferos.

literaturaliteratura

1. l. maxaraZe. myari fxvieri masalebis mil-

sadeni hidrotransporti. gamomcemloba „lega“, 

Tbilisi, 2012. 321 gv.

2. Дмитриев Г.П., Махарадзе Л.И., Гочиташвили 
Т.Ш. Напорные гидротранспортные системы. Спра-
вочное пособие. «Недра», Москва, 1991. 304 с.

3. Махарадзе Л.И., Гочиташвили Т.Ш., Криль 
С.И., Смойловская Л.А. Трубопроводный гидро-
транспорт твердых сыпучих материалов. «Мецние-

реба», Тбилиси, 2006. 350 с.
4. Махарадзе Л.И., Гочиташвили Т.Ш., Сула-

беридзе Д.Г., Алехин Л.А. Надежность и долговеч-
ность напорных гидротранспортных систем. «Не-
дра», Москва, 1984. 119 с.

5. Махарадзе Л.И., Кирмелашвили Г.И. Нестацио-
нарные процессы в напорных гидротранспортных си-
стемах и защита от гидравлических ударов. «Недра», 
Москва, 1984. 152 с.

samTo eleqtromeqanika - ГОРНАЯ ЭЛЕКТРОМЕХАНИКА - MINING ELECTROMECHANICS



48         samTo Jurnali, #1(44), 2021 

6. Махарадзе Л.И., Кирмелашвили Г.И. Гидрав-
лический удар в трубопроводах при транспортиро-
вании многофазных гидросмесей. «Мецниереба», 
Тбилиси, 1997. 232 с.

7. Махарадзе Л.И. Классификация и анализ схем 
напорных многоступенчатых гидротранспортных 
систем, функционирующих в горнорудной и строи-
тельной промышленности. Сборник трудов «Горная 
электромеханика и транспорт». «Мецниереба», Тби-
лиси, 1987. с. 13-22.

8. Дзидзигури А.А., Махардзе Л.И. Выбор опти-
мальной схемы многоступенчатой гидротранспортной 
системы с центробежными грунтовыми насосами. На-
учные труды Грузинского политехнического института 
им. В.И. Ленина, серия «Горная электромеханика и ав-

томатика», №5(287), Тбилиси, 1985. с. 5-9.
9. Махарадзе Л.И. и другие. Установка для 

транспортирования гидросмеси. Авторское свиде-
тельство СССР №1799832. Бюллетень №9, 1993.

10. Махарадзе Л.И., Махарадзе Г.И., Стерякова 
С.И. Стенд для экспериментального определения 
коэффициента гидравлических сопротивлений тру-
бопроводов и местных сопротивлений гидротран-
спортных систем. Патент Российской Федерации 
№2023937. Бюллетень №22, 1994.

11. l. maxaraZe, s. steriakova, S. nasyidaSvili. 

saTavo satumbo sadguris teqnologiuri sqema hi-

droaeronarevebis momzadebisa da sadawneo mil-

saden magistralSi transportirebisaTvis. „samTo 

Jurnali“, №1(42), Tbilisi, 2019. 74-78 gv.

МАХАРАДЗЕ Л.И., СТЕРЯКОВА С.И., 
НАСКИДАШВИЛИ Ш. ДЖ.

ТЕХНОЛОГИЧЕСКАЯ СХЕМА 
ПРОМЕЖУТОЧНОЙ НАСОСНОЙ СТАНЦИИ 
МНОГОСТУПЕНЧАТОЙ МАГИСТРАЛЬНОЙ 
ГИДРОТРАНСПОРТНОЙ СИСТЕМЫ

АННОТАЦИЯ. В статье рассмотрена техноло-
гическая схема промежуточной насосной станции 
многоступенчатой магистральной гидротранспорт-
ной системы, которая содержит герметический 
зумпф, к крышке которого присоединен напорный 
трубопровод перед расположенной насосной стан-
ции, на конечной части которого закреплена крышка 
герметического зумпфа, имеющая форму усечен-
ного конуса для направления гидросмеси. С целью 
увеличения эффективности и надежности устрой-
ства (с целью ограничения возможности опускания 
в зумпфе ниже допустимого значения гидросмеси, 
а также для ограничения объема всасываемого воз-
духа, с целью предотвращения срыва режима про-
межуточной насосной станции) в отверстии, выпол-
ненном на его крышке проходящих штока и рычага, 
шарнирно связанного в его верхней части для впуска 
воздуха и воды присоединены трубопроводы, на ко-
торых установлены задвижки для регулирования их 
объемов.

КЛЮЧЕВЫЕ СЛОВА: многоступенчатая 
гидротранспортная систем; технологическая схема; 
промежуточная насосная станция; гидроаэросмесь; 
герметический зумпф; напорная трубопроводная 
магистраль; концентрация гидроаэросмеси.

MAKHARADZE L., STERYAKOVA S., 
NASKIDASHVILI Sh.

TECHNOLOGICAL SCHEME OF 
INTERMEDIATE PUMPING STATION OF 
A MULTI-STEP MAIN HYDROTRANSPORT 
SYSTEM 

ANNOTATION. The paper covers the techno-
logical scheme of intermediate pumping station of a 
multi-step main hydro-transport system, which includes 
an airtight sump installed in the suction part of the in-
termediate pumping station. A pressure pipeline of this 
pumping station is connected to the cover of the sump 
and a hydro-air-fuel mixture guide having a form of a 
truncated cone is fi xed at the end of the pipeline. For the 
purpose of increasing the equipment effi ciency and reli-
ability (for restriction of reduction of the level of hydro-
air-fuel mixture in the sump below the allowable level, 
reduction of the amount of suction air and avoidance 
of disturbance of operation regime of the intermediate 
pumping station) it is articulated to the pipeline connect-
ed for intake of air and water in its upper part by means 
of a rod and a lever passing through the hole made in its 
cover, for regulation of the amount of air and water by 
means of a valve installed on the pipeline. 

KEY WORDS: multi-step hydrotransport sys-
tem; technological scheme; intermediate puping station; 
hydro-air-fuel mixture; airtight sump; main pressure 
pipeline; hydro-air-fuel mixture concentration.
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SemTxveviTi da teroristuli afeTqebebis zemoqmedebisagan dacvis SemTxveviTi da teroristuli afeTqebebis zemoqmedebisagan dacvis 

meTodebis srulyofameTodebis srulyofa

 

 anotacia. anotacia. afeTqebis efeqtis Seswavla g. 

wulukiZis samTo institutis samecniero saqmiano-

bis erT-erT ZiriTad sferos warmoadgens. insti-

tutis specialistebis mier Sesrulebulia kvlevebi, 

romelTa Sedegebi safuZvlad daedo qanebis afeTqe-

biT mongrevis teqnologiebis srulyofas da af-

eTqebis energiis efeqtianad gamoyenebis sxva proble-

mebis gadawyvetas. afeTqebis procesebis tradiciul 

kvlevebTan erTad, bolo 10-15 wlis ganmavlobaSi in-

stitutSi Camoyalibda kvlevebis axali mimarTuleba, 

romlis mizania SemTxveviTi da teroristuli af-

eTqebebisagan dacvis meTodebis SemuSaveba da sru-

lyofa. statiaSi ganxilulia g. wulukiZis samTo 

institutSi Sesrulebuli samuSaoebis Sedegebi mi-

wisqveSa nagebobeSi teroristuli da SemTxveviTi 

afeTqebebis zemoqmedebisagan xalxisa da infrastruq-

turis dacvis dargSi. es samuSaoebi Sesrulda na-

tos samecniero programis „mecniereba mSvidobisa da 

usafrTxoebisaTvis“, aSS-s samoqalaqo kvlevebisa da 

ganviTarebis fondis (CRDF), saerTaSoriso samec-
niero-teqnikuri centris (ISTC) da SoTa rusTave-
lis erovnuli samecniero fondis mxardaWeriT [1, 2, 

3, 4, 5, 6]. 

 sakvanZo sityvebi:  sakvanZo sityvebi: afeTqeba; dartmiTi 

talRa; miwisqveSa nageboba; damcavi sistema. 

1. Sesavali

mravalmxrivi prevenciuli RonisZiebebisa 

da usafrTxoebis gamkacrebuli standartebis 

miuxedavad, SemTxveviT da teroristul afeTqe-

bebs yovelwliurad didi msxverpli da materi-

aluri zarali moaqvs. mZime Sedegebi aqvs meTanis 

afeTqebebs naxSiris SaxtebSi, mtvrisa da sawva-

vis Rrublis afeTqebebs samrewvelo obieqtebSi. 

axali gamowvevebis gaTvaliswinebiT, afeTqebis 

zemoqmedebisagan xalxisa da infrastruqturis 

obieqtebis dacvis meTodebis srulyofa gansa-

kuTrebuli mniSvnelobis problemas warmoadgens. 

swrafmoqmedi, saimedo da maRalefeqtiani damcavi 

sistemebis Seqmna moiTxovs mravalmxrivi winas-

wari kvlevebis Sesrulebas. amJamad msoflios 

sxvadasxva samecniero centrSi sruldeba kv-

levebi afeTqebis energiis CaxSobis procesebis 

Seswavlisa da dacvis efeqtiani meTodebis Seqm-

nis mizniT, romlebic gansakuTrebiT gaaqtiurda 

2001 wlis 11 seqtembris cnobili teroristu-

li aqtis Semdeg. am mimarTulebiT samuSaoebi 

g. wulukiZis samTo institutSi daiwyo 2002 

wels, xolo 2006 wels Seiqmna specializebuli 

struqturuli erTeuli - afeTqebisgan dacvis 

teqnologiebis laboratoria. laboratoriis kv-

levebis ZiriTadi obieqtebia:

1. dispergirebuli wylis garemoSi dartymi-

Ti talRis CaxSobis procesebis Seswavla da 

afeTqebisagan damcavi mowyobilobis saproeqto 

parametrebis dadgena;

2. miwisqveSa nagebobebSi afeTqebisagan 

xalxisa da infrastruqturis obieqtebis dacvis 

avtomaturi sistemis Seqmna da srulyofa;

3. teroristuli da SemTxveviTi afeTqe-

bebis deteqtirebis sistemis swrafmoqmedebisa 

da saimedoobis amaRleba,

4. samoqalaqo da samxedro satransporto 

saSualebebze naRmis afeTqebis zemoqmedebis Ses-

wavla da ekipaJis damcavi mowyobilobis Se-

muSaveba.

kvlevebis Sedegebi safuZvlad daedo af-

eTqebis zemoqmedebisagan damcavi avtomaturi 

sistemis Seqmnas. gamocdis SedegebiT dadgenilia 

axali sistemis maRali swrafmoqmedeba, saimedoo-

ba da efeqtianoba. es samuSoebi sruldeba flo-

ridis universitetis infrastruqturis dacvisa 

da fizikuri usafrTxoebis centrTan erTad, 
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romelTanac gvakavSirebs 15 wliani TanamSrom-

lobis gamocdileba. garda amisa, damyarebuli 

gvaqvs samecniero TanamSromloba bundesveris 

universitetis sainJinro meqanikisa da struq-

turuli analizis institutTan (germania), wvis 

problemebis institutTn (yazaxeTi), Hinman 
Consulting Engineering, Inc.-Tan (aSS), ssstc „del-

tasTan“ da sxva samecniero organizaciebTan. 

miRebuli Sedegebi gamoqveynda 25 saerTaSor-

iso gamocemaSi, moxsenebulia 14 saerTaSoriso 

konferenciaze, miRebulia aSS-s da saqarTvelos 

patentebi. damzadebulia da gamocdilia damcavi 

sistemebis sacdeli nimuSebi. damcavi sistemis 

warmoebiT da komercializaciiT dainteresda 

erT-erTi saerTaSoriso kompania, romelTanac ga-

formebulia Sesabamisi memorandumi. laborato-

riaSi Sesrulebuli samuSaoebis Sesaxeb momza-

debulia videoklipi natos satelevizio arxis 

mier [7], gamoqveynda informacia aSS-s National 
Journal-Si [8] da saerTaSoriso JurnalSi “Engi-
neering Maintenance Solutions” [9]. laboratoriis 

eqvsma axalgazrda specialistma gaiara staJire-

ba evropisa da amerikis samecniero centrebSi. 

natos samecniero programis finansuri mx-

ardaWeriT bolo wlebSi Sesrulda didi mocu-

lobis samuSaoebi institutis miwisqveSa eqs-

perimentul bazis rekonstruqciis mizniT. 

mTlianad Seicvala energomomaragebis da wyal-

momaragebis sistemebi, damontaJda monitoringis 

axali moduli, moewyo video-satelefono kav-

Siri, saavario signalizaciis sistema da sxva. 

amJamad baza aRWurvilia Tanamedrove sensorebiT, 

saregistracio da sxva aparaturiT, maT Soris 

antromorfuli modeliT Hybrid III 50th, romelic 

gankuTvnilia adamianze afeTqebis zemoqmedebis 

Sesaswavlad. specialistebis SefasebiT, insti-

tutis miwisqveSa eqsperimentuli baza, romelic 

gankuTvnilia afeTqebis procesebis kvlevisaTvis, 

amJamad erT-erTi saukeTesoa evropaSi.

afeTqebis energiis CaxSobis procesebis 

Sesaswavlad daproeqtebulia da damzadebulia 

axali konstruqciis sastendo danadgari (dar-

tymis mili) [10]. analogebTan SedarebiT, mis 

upiratesobas warmoadgens is, rom saSualebas 

iZleva gamovikvlioT haeris dartymiTi talRis 

gavrcelebis procesebi rogorc myari feTqebadi 

nivTierebis, ise gazisa an sawvavis Rrublis af-

eTqebisas. danadgari Seicavs afeTqebis kameras, 

seqciur milebs, afeTqebis kameraSi sawvavis an 

gazis dozirebuli miwodebis sistemas, disper-

girebuli wylis gamfrqvev sistemas, Warbi wnevi-

sa da alis sensorebs, saregistracio aparaturas 

da marTvis bloks. 

afeTqebis kamera da seqciuri milebi ganla-

gebulia gvirabSi, xolo saregistracio aparatu-

ra da marTvis bloki - monitoringis modulSi, 

gvirabis Sesasvlelidan 6 m manZilze. dartymiTi 

milis saerTo sigrZe Seadgens 10.5 m-s (nax. 1). 

nax. 1. sastendo danadgari eqsperimentuli bazis gvirabSi da marTvis blokis interfeisi
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marTvis bloks gaaCnia programuli uzrun-

velyofa, romelic iZleva eqsperimentebis Ses-

rulebis saSualebas winaswar gansazRvruli pi-

robebisa da afeTqebis inicirebis momentis Se-

sabamisad. 

nax. 2. eqsperimentuli afeTqebis registracia monitoringis modulSi. marcxniv - mTavari mecn. 

TanamSromeli nika boWoriSvili, marjvniv - doqtoranti irakli axvlediani

axali sastendo danadgari saSualebas iZl-

eva Tanamedrove doneze Sesruldes kvlevebi af-

eTqebisa da deflagraciis procesebze disper-

girebuli wylis an sxva CamxSobi agentis gavle-

nis dadgenis mizniT da dasabuTebulad SeirCes 

afeTqebisgan damcavi sistemis saproeqto parame-

trebi.

2. afeTqebisgan damcavi sistemis daproeqtebis 

meTodikuri amocanebi

afeTqebis zemoqmedebisagan dacvis meTodebi 

emyareba afeTqebis adgilsa da dasacav zonas So-

ris afeTqebis energiis CamxSobi barieris Seqm-

nas, romelic uzrunvelyofs dartymiTi talRis 

Warbi wnevis Semcirebas dasaSveb donemde da af-

eTqebiT gamowveuli xanZris Caqrobas. 

bolo wlebSi sazRvargareTis sxvadasxva 

samecniero centrSi Sesrulda mniSvnelovani 

samuSaoebi dacvis avtomturi sistemebis Seqm-

nis mizniT. analizi gviCvenebs, rom cnobili dam-

cavi sistemebis naklovanebebia afeTqebis/xanZris 

identificirebis dabali saimedoba, gaaqtiurebis 

dabali siCqare da gafrqveuli CamxSobi agentis 

arasakmarisi raodenoba, rac xels uSlis maT 

praqtikul gamoyenebas.

g. wulukiZis samTo institutis mier flo-

ridis universitetTan erTad Seswavlilia mi-

wisqveSa nagebobebSi teroristuli da SemTxvevi-

Ti afeTqebebis zemoqmedebisagan damcavi mowyobi-

lobis daproeqtebis meTodikuri amocanebi [11, 12, 

13, 14, 15, 16, 17].

axali Taobis avtomaturi damcavi siste-

mis saproeqto parametrebis dadgenas safuZv-

lad daedo winaswari kvlevebis Sedegebi da 

dRemde dagrovili gamocdileba am dargSi. kv-

levebi moicavs maRali CaxSobis unariani dis-

pergirebuli wylis barieris maxasiaTeblebis 

gansazRvras, safrTxis swrafi deteqtirebisa 

da sistemis myisierad gaaqtiurebis meTodis 

SerCevas, agreTve damcavi mowyobilobis iseTi 

struqturis SemuSavebas, romelic maRal saim-

edobasTan da efeqtianobasTan erTad, xels ar 

uSlis gvirabis an sxva obieqtis normalur 

funqcionirebas. Seswavlilia gvirabebSi dar-

tymiTi talRis CaxSobis procesebi sxvadasxva 

tipis CamxSobi agentis gamoyenebisas, disper-

girebuli wylis nislSi Txevadi fazis kon-

centraciisa da CamxSobi barieris ganlagebis 

gavlena Warbi wnevis Semcirebaze [18, 19, 20]. 

SemuSavebulia da gamocdilia safrTxis de-

teqtirebis axali mowyobiloba, romelic uz-

runvelyofs saavario da winasaavario mdgo-

mareobebis identificirebas da Sesabamisi sig-

nalebis generirebas. afeTqebis deteqtirebis 

usadeno sistema Sedgeba gadamcemi da mimRebi 

modulebisagan. gamocdis SedegebiT dadgenilia, 

rom drois xangrZlivoba afeTqebis momenti-

dan saavario signalis generirebamde Seadgens 

22 miliwams, signalis gadacemis manZili swor 

gvirabebSi - 150 m-s, 90 gradusiT moxveul 

gvirabebSi - 50 m-s [21, 22, 23, 24]. 
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3. afeTqebisgan damcavi axali avtomaturi 

sistema 

winaswari kvlevebis Sedegebis safuZvelze 

Seqmnilia da miwisqveSa pirobebSi gamocdilia 

axali avtomaturi damcavi sistema [25, 26, 27, 

28]. damcavi mowyobiloba Sedgeba Semdegi el-

ementebisgan (nax. 3): a) afeTqebis ukontaqto 

deteqtorisagan, romelic afeTqebis aRmoCenas-

Tan erTad uzrunvelyofs damcavi mowyobilobis 

gaaqtiurebas; b) absorberisagan, romelic uzrun-

velyofs dispergirebuli wylis gafrqvevas da-

sacav gvirabSi dartymiTi talRis Semosvlamde.

nax. 3. damcavi mowyobilobis struqturis sqema

afeTqebis ukontaqto deteqtori Seicavs: 

sensorebisa da signalebis gadamcemis bloks, ro-

melic Camagrebulia gvirabis WerSi an kedelze 

da signalebis mimReb bloks, romelic ganlage-

bulia absorberis marTvis blokSi. absorberi 

Seicavs wylis konteiners, piroteqnikur ele-

mentian gazgenerators, mfrqvevanebs da marTvis 

bloks (nax. 4). gadamcemidan miRebuli sastarto 

signalis Semdeg absorberis marTvis bloki awv-

dis signals gazgeneratoris iniciators. wyl-

ian konteinerSi ganviTarebuli maRali wnevis 

zemoqmedebiT mfrqvevanebidan maRali siCqariT 

gamoifrqveva dispergirebuli wyali, romelic qm-

nis dartymiTi talRis CamxSob bariers dasacav 

gvirabSi (nax. 5). damcavi mowyobiloba muSaobs 

molodinis reJimSi da aqtiurdeba afeTqebis mo-

mentSi.

  

   A  A  B

nax. 4. absorberis sacdeli nimuSebi. А – horizontaluri gafrqvevisaTvis, В – vertikaluri 

gafrqvevisaTvis: 1 - marTvis bloki, 2 - piroteqnikuri mowyobiloba, 3 - wylis konteineri, 4 – 

mfrqvevanebi

damcavi sistemis sacdeli nimuSi gamocdil-

ia institutis miwisqveSa eqsperimentuli bazis 

gvirabSi. gamocdis SedegebiT dadgenilia siste-

mis swrafmoqmedebis, saimedobis da efeqtianobis 

maxasiaTeblebi. sxva Tanabar pirobebSi sistema 

uzrunvelyofs dartymiTi talRis Warbi wn-

evis 2.5-3-jer Semcirebas (nax. 6). SedarebiTi 

analizi gviCvenebs, rom am maxasiaTeblebiT igi 

konkurentunariania analogebis mimarT. 

axali damcavi sistemis gamoyeneba SesaZlebe-

lia satransporto gvirabebSi, metroSi, naxSiris 

SaxtebSi, sadac aris meTanis afeTqebis safrTxe, 

agreTve SezRuduli ganivi kveTis grZel nagebo-

bebSi. 
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nax. 5. wylis gafrqvevis procesi horizontaluri (A) da vertikaluri absorberebidan (B)

nax. 6. dartymiTi talRis Warbi wneva gvirabSi damcavi sistemis gareSe (1) da damcavi sistemis 

gamoyenebisas (2)

amJamad grZeldeba samuSaoebi damcavi siste-

mis efeqtianobis amaRlebisa da miRebuli Sede-

gebis komercializaciis mizniT. 

 4. satransporto saSualebebze naRmis afeTqebis 

zemoqmedebis Seswavla da damcavi mowyobilobis Se-

muSaveba.

SemuSavebulia satransporto saSualebebze 

naRmis (an improvizebuli asafeTqebeli mowy-

obilobis) afeTqebis zemoqmedebis procesebis 

fizikuri modelirebis meTodika. msgavsobis pi-

robebisa da ganzomilebis Teoriis debulebebis 

safuZvelze dadgenilia naturisa da modelis 

msgavsobis kriteriumebi, romlebic warmoadgens 

ganmsazRvreli parametrebis uganzomilebo kom-

binaciebs [24]. Seswavlilia manqanis qveS naRmis 

afeTqebisas aRZruli dinamikuri datvirTebi, Se-

fasebulia mgzavris mosalodneli travmis done, 

SemuSavebulia mgzavrebis damcavi avtomaturi 

mowyobilobis saproeqto parametrebi. 
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MATARADZE E., CHIKHRADZE M., 
BOCHORISHVILI N., AKHVLEDIANI 
I., TAVLALASHVILI K., TATISHVILI D., 
MALVENISHVILI Z.

PERFECTION OF METHODS FOR 
PROTECTING FROM ACCIDENTAL AND 
TERRORIST EXPLOSIONS

 ANNOTATION: Over the last decade the G. Tsu-
lukidze Mining Institute has been carrying out studies 
aiming at developing protective systems against acci-
dental and terrorist explosions. At different times, these 
studies have been supported by the NATO Science for 
Peace and Security (SPS) Programme, U.S. Civilian Re-
search and Development Foundation (CRDF), the Inter-
national Science and Technology Centre (ISTC) and the 
Shota Rustaveli National Science Foundation. Despite 
the presence of an array of tools of prevention and strict 
security standards, accidental and terrorist explosions 
are associated with large human and material losses each 
year. Methane explosion in coal mines, and dust and fuel 
cloud explosion at different industrial sites have led to 
disastrous consequences. At present, development of 
protective systems is one of the top research priorities. 
Preliminary studies are needed to create quick-acting, 
reliable and effective protection systems. Blast mitiga-

tion systems make use of an energy suppression barrier, 
which is activated between the place of explosion and 
the area to be protected, to ensure the reduction of ex-
cess pressure generated by a shock wave and the attenu-
ation of fi re caused by explosion. Design parameters for 
a protective system of a new generation were selected, 
based on the fi ndings of the preliminary research carried 
out at the Mining Institute. The proposed protective de-
sign contains the following elements: a) a wireless blast 
detector, which instantaneously activates the protective 
device; b) an absorber, which ensures the discharge of 
dispersed water in a tunnel before the arrival of a shock 
wave. The proposed system prototype has been tested 
in the underground experimental facility of the Min-
ing Institute. Test results were used for determining the 
quick-action response capacity, reliability and effective-
ness of the design. The system activates in 22 ms from 
the moment of blast and ensures the reduction of excess 
pressure generated by a shock wave by 2.5-3 times. The 
comparison of the properties of the proposed system and 
available designs has shown that the proposed system is 
competitive and can be used in coal mines, road tunnels 
and other facilities exposed to the threat of explosion. 

 KEY WORDS: explosion; shock wave; under-
ground structure; protection system.

МАТАРАДЗЕ Э.Д., ЧИХРАДЗЕ М.Н., 
БОЧОРИШВИЛИ Н.Р., АХВЛЕДИАНИ И.Т., 
ТАВЛАЛАШВИЛИ К., ТАТИШВИЛИ Д., 
МАЛВЕНИШВИЛИ З.

СОВЕРШЕНСТВОВАНИЕ МЕТОДОВ 
ЗАЩИТЫ ОТ СЛУЧАЙНЫХ И 
ТЕРРОРИСТИЧЕСКИХ ВЗРЫВОВ

АННОТАЦИЯ: В течение последнего деся-
тилетия в Горном институте им. Г. Цулукидзе про-

водились исследования с целью разработки надеж-
ных и эффективных систем защиты от аварийных 
и террористических взрывов. В разное время эти 
исследования поддерживались Программой НАТО 
«Наука ради мира и безопасности» (SPS), Фон-
дом гражданских исследований и развития США 
(CRDF), Международным центром науки и техноло-
гий (ISTC) и Национальным научным фондом Шота 
Руставели. Проектные параметры защитной систе-
мы нового поколения были выбраны на основе ре-
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зультатов предварительных исследований. Предла-
гаемая защитная конструкция содержит следующие 
элементы: а) беспроводной детектор взрыва, мгно-
венно активирующий защитное устройство, б) по-
глотитель энергии ударной волны, обеспечивающий 
создание защитного барьера до вступления ударной 
волны в защищаемой зоне. Прототип предлагаемой 
системы прошел испытания в подземном экспери-
ментальном комплексе Горного института. Резуль-
таты испытаний были использованы для определе-
ния быстродействия, надежности и эффективности 

конструкции. Система срабатывает через 22 мс с 
момента взрыва и обеспечивает снижение избыточ-
ного давления в 2,5-3 раза. Сравнение показало, что 
предлагаемая система конкурентоспособна и может 
быть использована в угольных шахтах, транспорт-
ных тоннелях и   других объектах, подверженных 
угрозе взрыва.

КЛЮЧЕВЫЕ СЛОВА: взрыв; ударная волна; 
подземное сооружение; защитная система.
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doqtori a. TuTberiZe, m.TuTberiZedoqtori a. TuTberiZe, m.TuTberiZe

sxvadasxva sisalis mqone foladis furclebis afeTqebiT SeduRebasxvadasxva sisalis mqone foladis furclebis afeTqebiT SeduReba

anotacia. anotacia. statiaSi ganxilulia afeTqebiT 

SeduRebis meTodiT SeduReba mTlian Semxeb zeda-

pirze ori sxvadasxvagvarovani liTonis firfitisa, 

zomebisa da konfiguraciisgan damoukideblad; miRe-

bulia mravalfenovani nimuSebi, rogorc brtyeli, 

aseve cilindruli formiT, romlebic xasiaTdebian 

SeduRebis zonis maRali simtkiciT.Mmocemulia gar-

damavali fenis fizikur-meqanikuri Tvisebebi; Catare-

bulia eqsperimentuli samuSaoebi afeTqebiT sali da 

rbili liTonis firfitebis SeduRebaze; gamocdilia 

20 wyvili nimuSebis; eqsperimentulad Seswavlilia 

afeTqebiT SeduRebis kinematikuri da teqnologiuri 

parametrebi; Seswavlilia afeTqebamde da afeTqebis 

Semdeg foladi 3 da legirebuli foladis struq-

turebi.

sakvanZo sityvebi: sakvanZo sityvebi: afeTqeba; SeduReba; 

sisale; mikrostruqtura; SeduRebis are; bimetali.

cnobilia, rom afeTqebiT SeduRebis meTodi 

saSualebas iZleva ganxorcieldes ori sxvadasx-

vagvarovani liTonis firfitis SeduReba mTlian 

Semxeb zedapirze, maTi zomebisa da konfigura-

ciisgan damoukideblad. sxvadasxvagvarovani 

liTonebisa da Senadnobebis SeduRebisaTvis sxva 

alternativa ar arsebobs. aRniSnuli meTodiT 

miRebulia mravalfenovani nimuSebi, rogorc 

brtyeli, aseve cilindruli formiT. am meTodiT 

miRebuli kompoziciuri masalebi xasiaTdebian 

SeduRebis zonis maRali simtkiciT. SesamCnevadaa 

gaumjobesebuli gardamavali fenis fizikur-meqa-

nikuri Tvisebebi. sxvadasxva samecniero kvlevaSi 

[1, 2, 4, 5, 6] SemoTavazebulia mosazreba, rom af-

eTqebiT SeduRebis dros liTonis firfitebis 

Sejaxebis wertilSi warmoiqmneba nawilakebis 

moZravi nakadi, romlis meSveobiTac xdeba liTo-

nis firfitebis zedapiruli TviTgawmenda Se-

duRebis procesis win. es yvelaferi gaTvlilia 

im pirobebisaTvis, rodesac SesaduRebeli fir-

fitebis fizikur-meqanikuri Tvisebebi didad ar 

gansxvavdeba erTmaneTisagan. am SemTxvevaSi unda 

vivaraudoT, rom liTonis firfitebis orive 

zedapiridan erTianad warmoiqmneba nawilakebis 

moZravi nakadi da moxdeba SesaduRebeli zeda-

piris gawmenda. Cvens mier Catarebul kvlevebSi 

ki SesaduRebeli liTonis ori firfitis fizi-

kur–meqanikuri maxasiaTeblebi Zireulad gansx-

vavdeba erTmaneTisagan. 

afeTqebiT SeduRebis dros feTqebad niv-

Tierebad gamoyenebul iqna amoniti 6 ЖВ da 

misi narevebi amoniumis gvarjilasTan. am masa-

lebis maxasiaTeblebi aRebulia literaturidan 

[3]. SesaduRebeli masalebis simkvrive didad 

ar gansxvadeba erTmaneTisagan da igi icvleba 

7,8÷7,9 g/sm3 farglebSi. SesaduRebeli fir-

fitebis sisale ki kardinalurad gansxvavdeba 

erTmaneTisagan. sisalis mniSvneloba 20-dan 54 

HRC-mde meryeobs. eqsperimentaluri samuSaoebi 
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Catarebuli iqna f. TavaZis metalurgiisa da ma-

salaTmcodneobis institutis mier Camosxmul 

da Semdgom gaglinul nimuSebze. Catarebul eqs-

perimentul samuSaoSi afeTqebiT sali da rbili 

liTonis firfitebis SeduRebaze gamocdili iqna 

20 wyvili firfitebisa. am nimuSebSi TiToeuli 

firfita Tavisi qimiuri SedgenlobiT da meqa-

nikuri maxasiaTeblebiT gansxvavdeboda erTmane-

Tisagan. firfitebis sisale icvleba 20-dan 60 

erTeulamde. eqsperimentulad Seswavlilia af-

eTqebiT SeduRebis kinematikuri da teqnologi-

uri parametrebi. 

sur. 1. foladi 3-is struqtura afeTqebamde  

sur. 2. foladi 3-is struqtura afeTqebis Semdeg
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sur. 3. legirebuli foladis struqtura afeTqebamde 

sur. 4. legirebuli foladis struqtura afeTqebis Semdeg

Seswavlili iqna afeTqebamde da afeTqebis 

Semdeg foladi 3-is da legirebuli foladis 

struqturebi. suraTebze 1, 2, 3, 4 naTlad Cans 

afeTqebis Semdeg legirebuli foladis damaxin-

jebuli struqtura.

afeTqebiT SeduRebisas gardamavali zonis 

(nakeris) CamoyalibebisaTvis, didi mniSvneloba 

eniWeba sawyis kuTxes. sawyis kuTxezea damokide-

buli warmoqmnili talRovani bunebis mqone 

nakeris amplituda. rogorc cnobilia liter-

aturidan, SeduRebisas warmoqmnili gardamava-

li zoli 70 %-iT zrdis gamoyenebuli javSan 

foladebis simtkices gaxvretaze. am simtkicis 

gazrda SeiZleba miRebuli bimetalis gaglinviT.
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Aamitom, Cvens eqsperimentebSi Seswavlil iqna am 

zolis warmoqmnis mizezebi. qvemoT moyvanilia 

gardamavali zonis warmoqmnis gamomwvevi mizeze-

bis metalografiuli analizi sxvadasxva daxris 

kuTxiT (ix.sur. 5, 6).

 

sur. 5. legirebuli foladis da foladi 3-is SeduRebis are. Ỳ=500

sur. 6. aluminis da legirebuli foladis SeduRebis are. Ỳ=700

qvemoT moyvanili struqturebi (ix. sur. 

7, 8) SeduRebis zonaSi Zireulad gansxvavdeba 

zemoT moyvanilisagan.Ggazrdilia sawyisi kuTxe, 

ramac gamoiwvia warmoqmnili talRis amplitu-

dis zrda.
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sur. 7. alumini - foladis SeduRebis Sedegi. Ỳ=1500

sur. 8. foladi 3-is da foladi 9-is SeduRebis zona. Ỳ=150. х150

 sur. 9. mikrostruqtura SeduRebis zonaSi 
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daskvna:daskvna:

Catarebul eqsperimentul samuSaoSi afeTqe-

biT sali da rbili liTonis firfitebis Se-

duRebaze gamocdil iqna 20 wyvili firfitebisa. 

am wyvilebSi TiToeuli firfita erTmaneTisagan 

gansxvavdeboda Tavisi qimiuri SedgenlobiT da 

meqanikuri maxasiaTeblebiT.Mmag., sisale icvle-

boda 20-dan 60 erTeulamde. 

miRebuli 13 wyvilisaTvis gamokvleuli da 

SerCeulia afeTqebiT SeduRebis qveda zRvari, 

xolo 7 wyvilisaTvis ver iqna moZiebuli af-

eTqebiT SeduRebis qveda zRvari, im mizeziT, rom 

afeTqebiT SeduRebisaTvis mowodebuli firfite-

bi ar Seesabameboda standartebs. 7 wyvilidan 3 

wyvili daimsxvra afeTqebiT SeduRebis procesSi, 

maTi maRali sisalisa da simyifis gamo. 4 wyvil-

isaTvis ver iqna moZiebuli afeTqebiT SeduRebis 

qveda zRvari, radgan maTi geometriuli zomebi 

da forma ar Seesabameboda standartul formebs.

xvadasxva maRali sisalis mqone filebi 

SeduRebulia gacilebiT rbil masalebTan. eqs-

perimentulad Seswavlilia afeTqebiT SeduRebis 

kinematikuri da teqnologiuri parametrebi. eqs-

perimentebi grZeldeba sxva masalebzec. Sesadu-

Rebeli firfitebis damzadebis xarisxi kidev 

moiTxovs damatebiT muSaobas da daxvewas.
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ЧАГЕЛИШВИЛИ Э.Ш., ГОДИБАДЗЕ Б.А., 
НАМИЧЕИШВИЛИ Т. Т., ДГЕБУАДЗЕ А. А., 
ТУТБЕРИДЗЕ А., ТУТБЕРИДЗЕ М. Л.

СВАРКА ВЗРЫВОМ СТАЛЬНЫХ ЛИСТОВ 
РАЗНОЙ ТВЕРДОСТИ

 АННОТАЦИЯ. В статье рассматривается 
сварка взрывом двух различных металлических 
пластин по всей поверхности касания, независимо от 
размера и конфигурации; получены многослойные 
образцы плоской и цилиндрической формы, 
характеризующиеся высокой прочностью зоны 
сварки. Приведены физико-механические свойства 
переходного слоя; проведены экспериментальные 
работы по сварке взрывом пластин из твердого 
и мягкого металла; испытано 20 пар образцов; 
экспериментально исследованы кинематические 
и технологические параметры сварки взрывом; 
изучены структуры из стали 3 и легированной стали 
до и после взрыва.

КЛЮЧЕВЫЕ СЛОВА: взрыв; сварка; 
твердость; микроструктура; зона сварки; биметалл.

CHAGELISHVILI E., GODIBADZE B., 
NAMICHEISHVILI T., DGEBUADZE 
A., TUTBERIDZE A., TUTBERIDZE M.

EXPLOSION WELDING OF STEEL SHEETS OF 
DIFFERENT HARDNESS

 ANNOTATION. The article deals with explosion 
welding of two different metal plates over the entire con-
tact surface, regardless of size and confi guration; multi-
layer samples of fl at and cylindrical shape, characterized 
by high strength of the welding zone, were obtained. The 
physical and mechanical properties of the transition lay-
er are given; experimental works on explosion welding 
of hard and soft metal plates were carried out; 20 pairs of 
samples tested; kinematic and technological parameters 
of explosion welding were experimentally investigated; 
the structures of steel 3 and alloy steel were studied be-
fore and after the explosion.

 KEY WORDS: explosion; welding; hardness; mi-
crostructure; welding zone; bimetal.
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siaxle pikrinmJavas sinTezis meTodikaSisiaxle pikrinmJavas sinTezis meTodikaSi

anotacia.anotacia. naSromi Seexeba pikrinmJavas sin-

Tezis erT-erT cnobil meTodikaSi Cvens mier Setanil 

cvlilebebs, ris Sedegadac, am feTqebadi nivTierebis 

praqtikuli gamosavali sagrZnoblad gaizarda. zoga-

dad, feTqebad nivTierebebs adamianis yoveldRiur 

cxovrebaSi udidesi mniSvneloba eniWebaT. es exe-

ba ara mxolod saomar viTarebas, aramed mSvidobi-

ani aRmSeneblobis periodsac. pikrinmJava erT-erTi 

cnobili da sakmaod Zlieri feTqebadi nivTierebaa. 

zogadad, Cveni samuSaos ZiriTadi mizani pikrinmJa-

vas gardaqmniT misi qimiuri analogebis sinTezi da 

maTi feTqebadi unaris Seswavlaa. aseTi gardaqmnebis 

gansaxorcieleblad gvWirdeba TviTon pikrinmJavas 

sinTezi da dagroveba. amdenad, Cven mogvixda pikrin-

mJavas mravalgzisi sinTezi erT-erTi cnobili meTo-

dikis gamoyenebiT. samuSao procesSi, sareaqcio piro-

bebis saTanado cvlilebebis Sedegad, Cven mivaRwieT 

pikrinmJavas praqtikuli gamosavlis mniSvnelovan 

gazrdas. statiaSi, romelic nawilobriv mimoxilviTi 

xasiaTisaa, ganxilulia agreTve mokle istoriuli 

cnobebi pikrinmJavas Sesaxeb, misi mJavuri Tvisebis 

uaryofiTi mxare, nitrirebis procesis meqanizmi da 

a.S. 

 

sakvanZo sityvebi: sakvanZo sityvebi: feTqebadi nivTiere-

bebi; pikrinmJava; sinTezi; nitrireba; meTodika.

Sesavali Sesavali 

bunebaSi, feTqebadi nivTierebebis (fn) mx-

olod TiTze CamosaTvleli raodenoba moipove-

ba. Sesabamisad, maTi absoluturi umravlesoba, 

qimiuri sinTezis gziT iwarmoeba. sinTezuradaa 

miRebuli iseTi cnobili fn-ebi, rogorebicaa - 

pikrinmJava, trotili, tetranitromeTani, nitro-

glicerini, oqtogeni da sxva mravali. rac Se-

exeba XX saukunis bolos aSS-Si sinTezirebul 

oqtanitrokubansa da CL-20 maTi feTqebadi maxa-
siaTeblebi maqsimaluria [1, 2]:
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dReisaTvis mravali aTasi fn-a cnobili, 

romelTa mniSvnelovani nawili warmatebiT 

gamoiyeneba praqtikaSi. cxadia, es ar gamoricxavs 

axali fn-ebis sinTezis saWiroebas, maTi iseTi 
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maxasiaTeblebis optimizaciisaTvis, rogoricaa 

- TviTRirebuleba, siZliere, usafrTxoeba damza-

debis, Senaxvis, transportirebis dros da a.S. 

axali fn-ebis sinTezis ramdenime ZiriTadi 

meTodi arsebobs. msoflio gamocdileba, am meTo-

debs Soris, erT-erT yvelaze mniSvnelovnad, mi-

iCnevs cnobili fn-ebis molekuluri struqturis 

cvlilebas, ris Sedegadac, xSirad, imave Tvisebebis 

mqone maTi struqturuli analogebi miiReba. am 

gziT, magaliTad, fenolis nitrirebiT miRebuli 

pikrinis mJavas martivi qimiuri gardaqmnebiT 

SesaZlebelia davasinTezoT aranaklebi siZlier-

is mqone fn-ebi - amoniumis pikrati da meTil-

pikrati:

 

ONH4 

NO2 O2N 

NO2 

OH 

NO2 O2N 

NO2 

OCH3 

NO2 O2N 

NO2 
   

  

 

pikrinmJavas gamoyenebiT, am etapze, Cven eqs-

perimentebs ori mimarTulebiT vatarebT: 

1. gardaqmnebi fenoluri hidroqsilis xar-

jze:

OH 

NO2 O2N 

NO2 

+   RX 
-HX 

OR 

NO2 O2N 

NO2 

2. e.w. `molekuluri naerTebis” (igive 

`naerTebi muxtis gadataniT” - `Charge Transfer 
Compounds”) sinTezi [3, 4]: 

 

mokle istoriuli cnobebi: pikrinis mJava, anu 

pikrinmJava, IUPAC - is nomenklaturiT - 2, 4, 6 

- trinitrofenoli (TNP), erT-erTi uZlieresi 

fn-a. igi pirvelad, miRebuli iyo 1771 wels ger-

maneli peter vulfis mier, bunebrivi saRebavis 

- indigos nitrirebiT. dasaxeleba momdinareobs 

Jan-batist diumasagan (1841 w.) da ukavSirdeba 

mis mware gemos: Pikros - berZnulad niSnavs 

mwares. Semdgom gamokvlevebSi trinitrofenoli 

miiRes azotmJavas moqmedebisas sxvadasxva or-

ganul nivTierebebze - abreSumze, bunebriv fise-

bze da a.S. 1841 wels loranma daadgina, rom 

es nivTiereba fenolis trinitronawarmia. manve 

moaxdina misi sinTezi fenolisagan. 

 feTqebadi Tvisebis garda, pikrinmJavas aqvs 

antiseptikis Tvisebac. adreul wlebSi, igi gamoi-

yeneboda, rogorc saukeTeso yviTeli saRebavi, 

ZiriTadad, mcenareuli da cxoveluri warmo-

Sobis qsovilebis SesaRebad. amas daadasturebs 

nebismieri qimikosi, romelic pikrinmJavas sin-

Tezis dros SiSveli xeliT, SemTxveviT Seexeba 

mis kristalebs, an xsnars - TiTebze gadasuli 

siyviTle qreba mxolod ramdenime dRis Semdeg.… 

sxvaTa Soris pikrinmJava aris pirveli sinTe-

afeTqebis energiis gamoyeneba - ИСПОЛЬЗОВАНИЕ ЭНЕРГИИ ВЗРЫВА - APPLICATION OF EXPLOSIVE ENERGY



64         samTo Jurnali, #1(44), 2021 

zuri pigmenti, romelic saRebavad iqna gamoy-

enebuli. 

1871 wels herman Sprengelis mier aRmoCenil 

iqna pikrinmJavas detonaciis Tviseba. 1886 wels 

frangma inJinerma tiurpenma SeniSna SelRobili, 

aseve dapresili trinitrofenolis detonaciis 

unari da mouwoda daemuxtaT sabrZolo Wurvebi 

am nivTierebiT. es iyo dasawyisi pikrinmJavis 

intensiuri gamoyenebisa Zlieri brizantuli 

feTqebadi nivTierebis rolSi. amave wlidan, sx-

vadasxva qveynebSi iwyeba misi, rogorc Zlieri 

fn-s gamoyeneba sabrZolo Wurvebis dasamuxtad 

(Sesavsebad), kerZod, safrangeTSi - melinitis, in-

glisSi - liditis, xolo iaponiaSi - Simozas 

saxeliT.…

1904 - 1905 ww ruseT-iaponiis omi 

iyo pikrinmJavas gamoyenebis apoTeozi, rogorc 

sazRvao, ise saxmeleTo brZolebSi. Semdeg, misi 

maRali aqtiurobis gamo gaxSirebulma ubedurma 

SemTxvevebma aiZula qimikosebic da samxedroe-

bic moeZebnaT pikrinmJavas alternativa. aseTad 

ki mogvevlina sayovelTaod cnobili trotili, 

anu trinitrotoluoli. es fn pirvelad miRe-

bul iqna 1863 wels julius vilbrandis mier. 

misi feTqebadi Tvisebebi aRmoaCina karl house-

rmanma 1891 wels. 1902 wlidan mowinave qvey-

nebis armiebSi daiwyo pikrinmJavas Canacvleba 

trotiliT. misi upiratesoba ganpirobebulia 

afeTqebis maRali unaris SerwymiT meqanikuri 

zemoqmedebisadmi dabal mgrZnobiarobasTan. 

mJavuri buneba - pikrinmJavas nakli?!.. diax es 

asea. sami nitrojgufis arseboba molekulaSi, 

Zlier aRaribebs pikrinmJavas benzolis birTvs 

 -eleqtronebisagan. Sesabamisad xdeba Jangbad-

wyalbads Soris arsebuli wyvili eleqtronis 

gadmoweva Jangbadatomisaken. amis gamo wyalbada-

tomi maqsimalurad protonize-bulia. cnobilia, 

rom pikrinmJava sakmaod Zlieri mJavaa. misi di-

sociaciis mudmiva utoldeba zogierTi mineral-

uri mJavebis am maxasiaTebels.

pikrinmJava sakmaod Zlieri mJavuri Tvisebis 

gamo, aqtiurad urTierTqmedebs Wurvis metalis 

korpusze da ,,Wams’’ mas. am dros warmoiqmneba 

mZime metalebis pikratebi. isini metad mgrZno-

biareni arian gacxelebisa da dartymis mimarT. 

es gansakuTreebiT Seexeba rkinis, nikelis, qromis 

pikratebs. es aris pikrinmJavas, rogorc fn-is 

arsebiTi nakli. am mxriv, udavo upiratesoba aqvs 

trotils. miuxedavad amisa, pikrinmJavas mniSvn-

eloba SeiZleba gaizardos saomari viTarebis 

dros. cxadia, am SemTxvevaSi, Wurvis Sevsebis win 

aucilebelia misi moTavseba arametalur kon-

teinerSi.

pikrinmJavas mJavuri Tvisebis arasasurveli 

gamovlenis acilebisaTvis arsebobs meore, qimi-

uri xerxic, kerZod, - pikrinmJavas molekuluri 

struqturis Secvla hidroqsilis jgufis iseTi 

reaqciebiT, rogoricaa, alkilireba, acilireba da 

a.S. sxva sityvebiT, esaa pikrinmJavas struqtu-

ruli analogebis sinTezi, savaraudod, feTqebadi 

unaris SenarCunebiT. 

pikrinmJavas sinTezi. nitrirebis meqanizmi: pi-

krinmJavas asinTezeben fenolis nitrirebis reaq-

ciiT. TviTon fenoli aris umniSvnelovanesi da 

uiafesi nedleuli adamianisaTvis aucilebeli 

iseTi nawarmebis misaRebad, rogoricaa saRebavebi, 

biologiurad aqtiuri nivTierebebi, plastmas-

ebi.…maT ricxvSia, agreTve, cnobili fn-ebic - pi-

krinmJava, meTilpikrati, amoniumis pikrati, izom-

eruli dinitrofenolebi da a.S. 

fenolis nitrirebiT pikrinmJavas sinTezis 

zogadi sqema ase gamoisaxeba: 

OH 
 OH 

+  3HNO3 (H2SO4) 
NO2 O2N 

NO2  
,   

2,4,6-  

           -3H2O 

nitrirebis Teoriis mixedviT, gogirdmJavas 

Sualeduri roli nitrirebis procesSi isaa, rom 

misi moqmedebiT fenolTan, sakmaod advilad mi-

iReba 2, 4 - disulfofenoli - reaqciis pirveli 

Sualeduri produqti. reaqciis momdevno safex-

urze, xdeba ori nitrojgufiT sulfojgufebis 

Canacvleba, ris Sedegadac miiReba 2, 4 - dinitro-

fenoli - reaqciis meore Sualeduri produqti. 

bolos, azotmJavas mesame molekulis xarjze, 

aseve advilad xdeba kidev erTi nitrojgufis 
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Canacvleba dinitrofenolis me-6 naxSirbadTan da warmoiqmneba 2, 4, 6-trinitrofenoli:

OH

2H2SO4

-2H2O

OH
SO3H

SO3H

2HNO3

-2H2SO4

OH
NO2

NO2

HNO3

-H2O

OH
O2N

NO2

I II

NO2

     

sareaqcio narevSi, azotmJavasagan miRebul 

molekulur fragments, nitroniums (NO2
+) uwo-

deben. swored, dadebiTi muxtis matarebeli es 

nawilaki utevs maRali  -eleqtronuli sim-

kvrivis mqone fenolis (benzolis, toluolis, an-

izolis....) aromatul birTvs, gamoaZevebs konkre-

tul (meore, meoTxe, meeqvse) naxSirbadatomTan 

mdgom wyalbads dadebiTi ionis H+ saxiT da 

ikavebs mis adgils, anu Caenacvleba mas. aRniSnul 

process, organul qimiaSi, eleqtrofilur Canacv-

lebas uwodeben. aseTi Canacvleba mimdinareobs 

e.w.  - da  -kompleqsebis Sualeduri warmoqm-

nis stadiebis gavliT da saboloo produqtebis 

formirebiT mTavrdeba. qvemoT motanilia ele-

qtrofiluri Canacvlebis meqanizmi benzolis 

nitrirebis magaliTze, romlis drosac miiReba 

nitrobenzoli: 

 

 

H+

mogvyavs, agreTve, sareaqcio narevSi nitro-

niumis warmoqmnis ori SesaZlo sqema: 

1. koncentrirebul azotmJavaSi:

 2HNO3   H2O + NO-3 + NO2+

2. SedarebiT ganzavebuli azotmJavas da kon- centrirebuli gogirdmJavas narevSi:

 HNO3 + 2H2SO4 H3O+ + 2HSO-4 + NO2+

azotmJavasa da gogirdmJavas Senarevs „mani-

trebel narevs“ uwodeben.

pikrinmJavas sinTezis erT-erTi cnobili meTo-

dika [4]: faifuris jamSi 12,5 g fenols 34 ml 

koncentrirebul gogirdmJavasTan ureven da 

narevs wylis abazanaze acxeleben manam, vidre 

fenolsulfomJavas gamWvirvale xsnari ar mi-

iReba. fenolsulfomJavas warmoqmna Cveulebriv 

30-40 wuTSi mTavrdeba. 

fenolsulfomJavas xsnars TandaTan moreviT 

gadaasxamen litrian kolbaSi, romelSic 50 ml 

civi wyalia moTavsebuli. kolbas wyliT acive-

ben. Semdeg agrZeleben ra kargad morevas, sawveTi 

Zabridan TandaTan 25 ml koncentrirebul azot-

mJavas (d=1,4) umateben, masTan sareaqcio narevi 
muq-wiTlad ifereba, temperatura ki izrdeba da 

wiTeli orTqli gamoiyofa (CasunTqva ar Sei-

Zleba! samuSaos atareben amwov karadaSi!). Semdeg 

kolbas wylis abazanaze dgamen, azotmJavas dan-

arCen 10ml-s umateben da sareaqcio narevs 1,5-2 

saaTis ganmavlobaSi acxeleben.

gacivebis Semdeg yviTeli kristaluri ma-

sis saxiT gamoiyofa pikrinis mJava. mas umate-

ben wyals, aureven, kristalebs biuxneris Zabrze 

gafiltraven da ramdenjerme civi wyliT Carecx-

aven, rom igi dedaxsnarisagan gaaTavisuflon. 

pikrinis mJavas 50%-iani eTilis spirtidan 

gadaakristaleben: dn.t. 122 0C. gamosavalia 14 g.

cnobili meTodikis gansja: meTodikaSi, 12,5 g 

fenolidan miiReba 14g pikrinJava. anu, am ukanaskne-

lis praqtikuli gamosavalia – 46%, rac ar aris 

maRali gamosavali. vcadoT mizezis axsna. 
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daviwyoT iqidan, rom meTodikis mixedviT, 

fenolsa da gogirdmJavas erTmaneTTan, erTbaSad 

Seureven da wylis abazanaze acxeleben 30-40 

wuTis ganmavlobaSi. 

Cven, sareaqcio kolbaSi fenols jer val-

RobT, xolo Semdeg vamatebT gogirdmJavas wveTo-

biT, morevis TanxlebiT. garda amisa, mJavas dam-

atebas viwyebT daaxloebiT 500C-dan. damatebis 
Semdeg ki narevs, minimum, 1 saaTis ganmavlobaSi 

vacxelebT mduRare wylis abazanaze, ise, rom 

sareaqcio narevis temperatura aRwevs 96-970C. 
am dros, disulfofenolis warmoqmna TiTqmis 

dasrulebulia.

cnobil meTodikaSi azotmJavas damatebamde 

reaqtorSi asxamen 50ml civ wyals, anu sin-

Tezirebuli disulfofenolis ganzavebas ax-

denen. aman, ar SeiZleba gavlena ar moaxdinos 

damatebuli azotmJavas koncentraciaze, cxadia, 

- Semcirebisaken, rac araa sasurveli.

saWiroa, avRniSnoT, rom Tavidan pikrinmJavas 

sinTezis ramdenime reaqciaSi, viyenebdiT, Zvel, sab-

WoTa dros warmoebul azotmJavas, romlis sim-

kvrive 1,37-s ar aRemateboda.reaqciis produqtis 

dabali gamosavali, albaT, amis bralic iyo. mom-

devno reaqciebSi, ukve ,,merkis’’ firmis azotm-

Java gamoviyeneT (d=1,42). amas, pikrinmJavas praq-
tikuli gamosavlis zrdis erT-erT faqtorad 

miviCnevT. 

aRvniSnavT imasac, rom reagentebis, an sareaq-

cio masis gacxeleba esaa energiis miwodeba, sx-

vanairad, - reaqciis aqtivacia. Tumca, saWiroa 

garkveuli sifrTxilis dacva. zogjer, romelime 

reagentis winaswar gacxelebam da Semdeg sxva 

reagentis (reagentebis) damatebam, SeiZleba reaq-

ciis uecari aRZvra da gaSxefeba, an sxva arasa-

surveli procesi gamoiwvios, miTumetes, Tu reaq-

cia dabalmduRare reagentebis, an gamxsnelebis 

monawileobiT unda warimarTos. gvqonda aseTi 

SemTxveva: eTilis spirtis areSi erT-erTi al-

kilanizolis nitrireba, saTanado meTodikaSi 

arsebuli gafrTxilebis Sesabamisad, daviwyeT 

winaswari gacivebis pirobebSi. albaT, amis gamo, 

azotmJavas damatebisas, araviTari cvlileba (tem-

peraturis aweva, nitrozuli airebis gamoyofa 

da sxva) ar SeiniSneboda. „samagierod“, damatebis 

Semdeg, wylis abazanaze sareaqcio narevis Tan-

daTanobiTi gacxelebis miuxedavad, moxda nitri-

rebis erTbaSad dawyeba da nitrozuli airebis 

myisieri gamoyofa, rasac gaSxefeba mohyva.… 

naTqvamidan gamomdinare, reaqciis dawyebamde, 

sasurvelia, winaswar vicodeT, Tu rogor „itans“ 

esa Tu is reaqcia siTburi energiis miniWebas.

Cven, azotmJavas damatebamde, reaqciis pirvel 

etapze sinTezirebuli disulfofenolis tem-

peratura agvyavs 500C-mde. azotmJavas pirveli 

ulufis damatebis msvlelobisas, narevis tem-

peratura xSirad 76-780C-mde iwevs, amasTan, iwye-
ba nitrozuli airebis aqtiuri gamoyofac. misi 

intensivoba temperaturasTan erTad „sinqronu-

lad“ imatebs, Tumca, saqme gaSxefebamde ar midis...

aRvniSnavT imasac, rom azotmJavas meore 

ulufis damatebis drosac (zogjer - damatebis 

Semdeg!) airgamoyofa kvlav, sakmarisad intensi-

uria, rac reaqciis mimdinareobis (gagrZelebis) 

maCvenebelia.

garda amisa, sayuradReboa isic, rom xSir-

ad, azotmJavas meore ulufis damatebis Sem-

deg, cxel sareaqcio narevSic ki SeiniSneba Ria 

feris kristalebis warmoqmna, xolo gacivebisas, 

maTi raodenoba imatebs. kristalebis gafilt-

vris Semdeg, dedaxsnaris konsistenciis vizua-

luri Sefaseba imaze mianiSnebs, rom is ar aris 

mxolod reaqciaSi Seusvleli mJavebis narevi. 

igi, savaraudod, Seicavs reaqciaSi Seusvlel di-

nitrofenolsac. es rom asea, sareaqcio masaze 

azotmJavas axali ulufis damatebisas airgamo-

yofiT (reaqciis gagrZelebiT) mtkicdeba.

aq gasaTvaliswinebelia isic, rom 95-970C 
temperaturaze cxelebisas xdeba azotmJavas 

aorTqleba. amitom, rogorc aRvniSneT, dedaxs-

nars kvlav vabrunebT reaqtorSi da vamatebT 

azotmJavas kidev erT ulufas, sawyisi dozis 

daaxloebiT 15-20%-is odenobiT. reaqciis mimdi-

nareobaze, kvlav airwarmoqmna migviTiTebs, Tumca, 

is SedarebiT naklebintensiuria.

yofila SemTxveva, roca reaqciis bolo eta-

pis Semdeg, sareaqcio kolbaSi, sinTezirebuli pi-

krinmJavas saerTo raodenobis daaxloebiT 1/3 

daleqila. 

amrigad Cven, TiTqmis mTlianad SevcvaleT 

reaqciis temperaturuli reJimi, aseve azotmJavas 

koncentracia da dozireba. aman cxadia, gavlena 

iqonia saboloo Sedegze. kerZod pikrinmJavas 

gamosavali gaizarda 86%-mde. momavalSi, analo-

giuri sinTezebis dros, SesaZleblad miviCnevT 

statiaSi ganxiluli manipulaciebis gamoyenebas 

praqtikuli gamosavlis gazrdis mizniT.
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NOVELTY IN THE METHOD OF PICRIC ACID 
SYNTHESIS

 ANNOTATION. The paper concerns the changes 
we have made in one of the well-known methods of pic-
ric acid synthesis, as a result of which the practical yield 
of these explosives has been signifi cantly increased. In 
general, explosives are of great importance in everyday 
life. This applies not only to the state of war, but also to 
the period of peaceful reconstruction. Picric acid is one 
of the most well-known and quite powerfull explosive 
substances. In general, the main purpose of our work is 

to synthesize the chemical analogues of picric acid and 
to study their explosive ability. To carry out such trans-
formations we need the synthesis and accumulation of 
picric acid. Thus, we had to synthesize picric acid using 
one of the well-known methods. During the work pro-
cess, as a result of appropriate changes in the reaction 
conditions, we have achieved a signifi cant increase of 
practical yield of picric acid. The article, which is partly 
reviewable, also discusses brief historical information 
about picric acid, the disadvantage of its acidic proper-
ties, the mechanism of the nitration process, etc.

 KEY WORDS: explosives; picric acid; synthesis; 
nitration; methodology.

НАДИРАШВИЛИ М.Д., ИАШВИЛИ Т.Т., 
ТХЕЛИДЗЕ Г.З., БЕИНАШВИЛИ Г.Г. 
АБЕСАДЗЕ Н.А.

НОВИЗНА В МЕТОДИКЕ СИНТЕЗА 
ПИКРИНОВОЙ КИСЛОТЫ

АННОТАЦИЯ. В статье рассматриваются из-
менения, которые мы внесли в один из известных 
методов синтеза пикриновой кислоты. Взрывчатые 
вещества, в повседневной жизни человека, имеют 
величайшее значение. Это касается не только во-
енного положения, а также периода мирной жизни. 
Пикриновая кислота – одна из известных и доволь-
но мощных взрывчатых веществ. В общем, основ-
ная цель нашей работы – это превращение пикрино-

вой кислоты, в его химические аналоги и изучение 
взрывной способности последних. Для таких пре-
вращений нам нужен синтез и накопление самой пи-
криновой кислоты. Следовательно, нам приходилось 
многократно синтезировать её по одной известной 
методике. В рабочем процессе, в результате надле-
жащих изменений реакционных условий мы достиг-
ли значительного увеличения практического выхода 
пикриновой кислоты. В статье, которая частично но-
сит обзорный характер, также рассмотрены краткие 
исторические сведения о пикриновой кислоте, пока-
зана отрицательная сторона её кислотных свойств, 
изложен механизм процесса нитрования и т.д.

КЛЮЧЕВЫЕ СЛОВА: взрывчатые вещества; 
пикриновая кислота; синтез; нитрация; методология.
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anotacia. anotacia. moxsenebaSi ganxilulia evropis 

mowinave industriuli qveynebis sabagiro gzebis gan-

viTarebis tendenciebi. evropuli qveynebis magali-

Tze gaanalizebulia sabagiro transportis parkis 

Tanamedrove mdgomareoba. mocemulia saqarTvelos 

sabagiro transportis ganviTarebis Taviseburebebi 

sabWoTa da damoukidebeli arsebobis periodSi. yur-

adReba aris gamaxvilebuli ZiriTad gamowvevebze, rac 

gavlenas axdens da momavalSic moaxdens saqarTvelo-

Si Tanamedrove sabagiro satransporto sistemebis 

danergvis procesebze. naCvenebia evrokavSiris saba-

giro transportis sakanonmdeblo bazis srulyofis 

mimarTulebebi rogorc mgzavrTa, aseve momsaxure 

personalis usafrTxoebis uzrunvelyofis mimar-

TulebiT. evrokavSiris sabagiro gzebis industriis 

magaliTze naCvenebia Tanamedrove usafrTxoebis nor-

matiuli moTxovnebis danergvis mimdinareoba.arsebul 

monacemebze dayrdnobiT daskvnis saxiT mocemulia 

im RonisZiebaTa gatarebis aucilebloba, rac xels 

Seuwyobs saqarTveloSi aRniSnuli saxeobis trans-

portis Tanamedrove sistemebis ganviTarebis da us-

frTxo eqspluataciis process.

sakvanZo sityvebi: sakvanZo sityvebi: sabagiro gzebi, evro-

normebi, usafrTxoeba.

saqarTvelos Tanamedrove ekonomikuri gan-

viTarebis erT-erT swrafadmzard mimarTulebas 

turizmi warmoadgens. saqarTvelos geopoliti-

kuri mdebareoba da turistuli potenciali did 

perspeqtivebs aCens satransporto infrastruq-

turis ganviTarebisTvis. cxadia sabagiro trans-

portis ganviTarebis Tanamedrove tendenciebis 

gacnoba da swrafi danergva mniSvnelovnad daaC-

qarebs aRniSnuli transportis saxeobis ganvi-

Tarebas saqarTveloSi. 

imisaTvis, rom ganvsazRvroT Cveni qveynis 

mdgomareoba sabagiro transportis infrastruq-

turis kuTxiT mizanSewonilia ganvixiloT evro-

pis mowinave industriuli qveynebis - rogoricaa 

safrangeTi, italia, avstria, Sveicaria - sabagiro 

transportis parki da movaxdinoT arsebuli in-

formaciis SedarebiTi statistikuri analizi. 

miuxedavad sabagiro transportis ganvi-

Tarebis kuTxiT arsebuli mdidari istoriisa, 

saqarTvelo dReisaTvis sabagiro transportis 

parkis ganaxlebis procesSi imyofeba.

saqarTvelos sabagiro gzebis ganviTarebis 

istoria SeiZleba davyoT or periodad, sabWoTa 

kavSiris SemadgenlobaSi yofnis periodi (1921 

-1991) da damoukideblobis mopovebis Semdgomi 

periodi (1991-2020).

sabagiro gzebis ganviTarebis istoria, sab-

WoTa kavSiris SemadgenlobaSi yofnis periodSi, 

moicavs 1949-1991 wlebs. pirveli samgzavro 

sabagiro gza „perevisa-qalaqi“ aSenda qalaq Wia-

TuraSi 1953 wels. saqarTvelo am dros saT-

aveSi udgas sabagiro transportis industriis 

ganviTarebas mTeli sabWoTa kavSiris masStabiT. 

aRniSnul gzas amJamad rekonstruqcia utardeba. 

aRsaniSnavia, rom damoukideblobis mopovebis 

Semdeg sabagiro gzebis mSenebloba cnobili is-

toriuli movlenebis gamo Sewyda. am procesis 

ganaxleba daiwyo 2004 wlidan da grZeldeba 

dResac. 

suraTi 1-ze warmodgenilia statistikuri 

monacemebi saqarTveloSi sabagiro transportis 

parkis ganviTarebis Sesaxeb 1949 – 2021 wlebSi.
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sur. 1. saqarTvelos sabagiro gzebis parkis ganviTarebis istoriuli etapebi

saqarTveloSi samgzavro sabagiro gze-

bis da satvirTo sabagiro gzebis ganviTareba 

praqtikulad erTdroulad xdeba da xasiaTdeba 

gamokveTili TaviseburebiT, rac gamoxatulia 

ZiriTadad qanqarasebri sabagiro gzis tipis gan-

viTarebiT (suraTi 2). 

r

sur. 2.

gasuli saukunis 80-iani wlebis bolos 

saqarTveloSi funqcioni-rebda im droisaTvis 

Tanamedrove 4 importuli warmoebis wriuli 

savarZliani samgzavro sabagiro gza samTo ku-

rortebze gudaursa da bakurianSi.

aRsaniSnavia, rom damoukideblobis mopovebis 

Semdeg axali tipis sabagiro gzebis mSeneblobas-

Tan erTad mimdinareobs arsebuli sabagiro par-

kis rekonstruqciis samuSaoebic. dReisaTvis mo-

qmedi parki ZiriTadad pasuxobs sabagiro trans-

portis ganviTarebis or ZiriTad tendencias.

1. sabagiro transportis axali saxeobebis 

ganviTarebas stimuli misca ZiriTadad samTo 

-saTxilamuro kurortebis ganviTarebam mTel 

msoflioSi da maT Soris saqarTveloSi. dRei-

saTvis saqarTvelos samTo saTxilamuro ku-

rortebze gudauri, bakuriani, goderZi da zemo 

svaneTi mwyobrSi Cadga da funqcionirebs ramden-

ime Tanamedrove wriuli sabagiro gza. (suraTi 

3).
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2. gasuli saukunis bolos gamoikveTa 

agreTve maRali warmadobis axali saxeobebis 

sabagiro gzebis gamoyenebis tendencia ur-

banuli centrebis satransporto infrastruq-

turaSi. aRniSnuli tendencia dReisaTvis Zli-

erdeba da sabagiro transports gabatonebuli 

satrans-porto nakadebis pirobebSi SeuZlia 

mniSvnelovani roli Seasrulos urbanuli cen-

trebis satransporto infrastruqturis diver-

sificirebis kuTxiT. saqarTveloSi am mxriv jer 

kidev sabWoTa periodSi dagrovda sakmarisad 

mdidari tradicia, rac kargad Cans dReisaTvis 

moqmedi sabagiro gzebis parkis statistikidan-

ac, sadac qanqarasebri samgzvro sabagiro gzebi 

dRemde asruleben urbanul satransporto funq-

cias qalaq WiaTuraSi (suraTi 4).

evropuli qveynebis sabagiro gzebis infra-

struqturis saukeTeso magaliTs warmoadgens 

avstriis gamocdileba. aRsaniSnavia, rom avstria 

gamoirCeva samTo-saTxilamuro kurortebis sim-

ravliT da saTanado sabagiro satransporto qse-

lis da industriis ganviTarebis maRali doniT. 

 
 

sur. 3. saqarTveloSi 2004-2020 

wlebSi aSenebuli sabagiro gzebi 

sur. 4. saqarTveloSi 2020 wlis 

mdgomareobiT moqmedi sabagiro gzebi  

sur. 5. avstriis sabagiro transportis parkis Semadgenloba 2018 wlis mdgomareobiT
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magaliTisTvis qvemoT warmodgenilia 

avstriis sabagiro transpor-tis infrastruq-

turis Semadgenloba maTi saxeobebis mixedviT 

2018 wlis mdgomareobiT (ix. suraTi 5).

sur. 6. sabagiro gzebis gaCerebis mizezebis statistika 

avstriaSi sabagiro transportis ganviTa-

rebis tradiciebi gviCvenebs, rom iseTi tradici-

uli da raritetuli sabagiro gzebis raodenoba, 

rogoricaa qanqarasebri da funikuliorebi - sa-

bagiro gzebis saerTo raodenobis 3 % - ze 

naklebs Seadgens. amasTan sabagiro gzebis parkis 

saerTo raodenobis 59 % - s Seadgens saTrev-

ela gzebi, romlebic gamoir-Cevian dabali TviT-

RirebulebiT, operirebis simartiviT da xelmi-

sawvdo-mobiT. danarCeni 38 % modis teqnolo-

giurad ufro ganviTarebul modelebze, romlebic 

TandaTan anacvleben moZvelebuli konstruqciis 

gzebs da gamoirCevian maRali warmadobiT da us-

afrTxoebis maRali standartiT. Aavstriis sa-

bagiro gzebis parkis meoTxedze mets Seadgens 

wriuli savarZliani sabagiro gzebi (Caxsnadi da 

fiqsirebuli savarZlebiT), rac sabagiro gzebis 

ganviTarebis istoriiT aris gamowveuli. unda 

aRiniSnos, rom savarZliani gzebi gamoirCeva 

maRali travmatizmiT da usafrTxoebis Sedar-

ebiT dabali doniT, ris gamoc avstriaSi SeimCne-

va maTi Cancvlebis tendencia ufro Tanamedrove 

Caxsnadi gondolebiani sabagiro gzebiT. 

usafrTxoebis moTxovnebis TvalsazrisiT 

sainteresoa safrangeTis gamocdileba, romelic 

warmodgenilia diagramebze suraTi 6-7.

unda iTqvas, rom evronormebiT sabagiro 

gzebis usafrTxoebis moTxovnebi mkacrad regu-

lirdeba, rac avaldebulebs mflobelebs, rom sa-

bagiro gzebi srulad gamarTuli Sexvdnen yovel 

momdevno turistul sezons. 

suraTi 6-ze warmodgenilia safrangeTSi 

turistul sezonze sabagiro gzebis iZulebiTi 

gaCerebis statistika, saidanc Cans, rom sabgiro 

transportis prevenciuli gaCerebebis SemTxveve-

bze modis 19 %, remontebze – 29 %, moTxi-

lamuris vardnaze 38 %, simaRlidan vardnaze 

7 %, sabagiro gzis teqnikur gaumarTaobaze 2 

%, xolo 5 % - ganekuTvneba araklasificire-

bul SemTxvevebs. TiToeuli sezonis Semdeg aseTi 

statistka xdeba makontrolebeli organoebis 

mxridan gansjis sagani, rac SemdgomSi saTana-

do gzebis mflobelebTan muSaobis wess gansaz-

Rvravs.

suraTi 7-ze warmodgenilia daSavebul mgza-

vrTa statistika sabagiro gzebis tipebis mxed-

viT, saidanac Cans, rom saTrevela da savarZliani 

sabagiro gzebi gamoirCevian maRali travmatizmiT, 

ris gamoc bevri mflobeli bolo wlebSi irCevs 

gondoluri gzebiT maT Canacvlebas da es ten-

dencia momavalSic gagrZeldeba.
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sur. 7. daSavebulTa statistika sabagiro gzebis tipis mixedviT

cxrili 1 

sabagiro gzebis evropuli normatiuli baza

EN evrokavSiris usafrTxoebis moTxovnebi samgzavro sabagiro gzebisTvis - Safety 
requirements for cableway installations designed to carry persons

EN 1709:2004.  gamocdebi, profilaqtika, eqspluataciis kontroli — Precommissioning inspection, 
maintenance, operational inspection and checks

EN 1907:2004. terminologia — Terminology;

EN 1908:2004. damWimi mowyobilobebi - Tensioning devices

EN 1909:2004. evakuacia da samaSvelo samuSaoebi - Recovery and evacuation
EN 12385-(8-9):2002. foladis bagirebi — usafrTxoeba - Steel wire ropes — Safety
EN 12397:2004. eqspluatacia - Operation

EN 12927-(1-8):2004. bagirebi - Ropes
EN 12929-(1-2):2004. zogadi moTxovnebi - General requirements

EN 12930:2004. gamoTvlebi - Calculations

EN 13107:2004. samoqalaqo samSeneblo nagebobebi - Civil engineering works

EN 13223:2004. amZravi da sxva meqanikuri mowyobilobebi - Drive systems and other mechanical 
equipment

EN 13243:2004. elqtro mowyobilobebi amZravis garda - Elektrical devices, exept drive systems 

EN 13796-(1-3):2005. moZravi Semadgenloba - Carriers

EN 12408:2004. xarisxis kontroli - Quality control

sainteresoa ganvixiloT im CarCo doku-

mentebis CamonaTvali, riTac evrokavSiris qvey-

nebSi sabagiro transportis proeqtirebis, mowy-

obis da eqspluataciis normebi regulirdeba. 
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(ix. cxrili 1).

momavalSi saWiro iqneba aRniSnul dokumen-

taciaze wvdoma da erovnuli normatiul-teqni-

kuri bazis maTTan Tavsebadobis uzrunvelyofa.

daskvnebi

1. saqarTvelos sabagiro gzebis parkis gan-

viTarebis diversificireba saWiroa rogorc 

sabagiro transportis saxeobebis, agreTve misi 

gamoyenebis daniSnulebis mimarTulebiT;

2. arsebuli sabagiro gzebi, romlebic aSene-

bulia 1991 wlamde moiTxovs safuZvlian rekon-

struqcias da aRWurvas Tanamedrove marTvis da 

usafrTxoebis sistemebiT;

3. sabagiro gzebis Tanamedrove parkis 

Sevsebis da ganaxlebis procesSi unda moxdes 

progresuli, energoefeqturi da gazrdili us-

afrTxoebis mqone sabagiro satransporto sis-

temebis danergvis xelSewyoba; 

4. saqarTvelos pirobebSi sabagiro trans-

portis integrireba saqalaqo satransporto 

infrastruqturaSi mniSvnelovani resursia, ro-

melic momavalSi unda iqnas aTvisebuli;

5. axali tipis sabagiro sistemebis gamarT-

vis, eqspluataciis da monitoringis xarisxis 

asamaRleblad aucilebelia saTanado kvalifika-

ciis sainJinro da momsaxure personalis momza-

deba.
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NOZADZE G., PATARAIA D., KOBIDZE 
T., MAISURADZE R., TAVLALASHVILI L., 
AKHVLEDIANI G.

GEORGIAN MODERN PARK OF ROPEWAY 
AND ANALYSIS OF EUROPEAN SAFETY 
EXPERIENCE

 ANNOTATION: The report discusses the 
development trends of ropeways in the advanced 

industrial countries of Europe. The current state of the 
ropeway park is analyzed on the example of European 
countries. The peculiarities of the development of rope 
transport in Georgia during the Soviet and independent 
existence are given. The focus is on the main challenges 
that will affect the implementation process of modern 
ropeway transport systems in Georgia.

 KEY WORDS: ropeways; euronorms; safety.

НОЗАДЗЕ Г.Ч., ПАТАРАЯ Д.И., КОБИДЗЕ Т.Р., 
МАЙСУРАДЗЕ Р.Г., ТАВЛАЛАШВИЛИ Л.К., 
АХВЛЕДИАНИ Г.Т.

СОВРЕМЕННЫЙ ПАРК КАНАТНОГО 
ТРАНСПОРТА ГРУЗИИ И АНАЛИЗ 
ЕВРОПЕЙСКОГО ОПЫТА БЕЗОПАСНОСТИ

АННОТАЦИЯ: В статье рассматриваются 
тенденции развития канатных дорог в развитых 
индустриальных странах Европы. Современное со-

стояние парка канатных дорог проанализировано 
на примере европейских стран. Приведены особен-
ности развития грузинского канатного транспорта в 
период советского и независимого существования. 
Основное внимание уделяется основным пробле-
мам, которые будут влиять на внедрение современ-
ных систем канатного транспорта в Грузии.

КЛЮЧЕВЫЕ СЛОВА: канатные дороги; ев-
ронормы; безопасность..
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miwisqveSa liTonis komunikaciebis eleqtroqimiuri koroziisagan miwisqveSa liTonis komunikaciebis eleqtroqimiuri koroziisagan 

kaToduri dacvis Jangva-aRdgeniT reJimSi momuSave anoduri kaToduri dacvis Jangva-aRdgeniT reJimSi momuSave anoduri 

dammiweblis mqone sistemadammiweblis mqone sistema

anotacia. anotacia. statiaSi warmodgenilia miwisqve-

Sa komunikaciebisa da nagebobebis eleqtroqimiuri 

koroziisagan kaToduri dacvis Jangva-aRdgeniT re-

JimSi momuSave anoduri dammiweblis mowyobiloba, 

romelic Seicavs transformators da anodur dam-

miwebels, romlis eleqtrodis Rero moTavsebulia 

garsacmis SigniT, amasTan eleqtrodis Rerosa, da 

garsacmsa da grunts Soris sivrce Sevsebulia ko-

qsis wvrilmaniT. transformatoris meoradi gragni-

lis erTi gamomyvani diodis gavliT dakavSirebulia 

miwisqveSa milsadenis kaTodur gamomyvanTan, meore 

gamomyvani meore diodis gavliT dakavSirebulia gar-

sacmTan, xolo mesame saerTo gamomyvani dakavSirebu-

lia anodur eleqtrodTan. milsadenSi erTi naxevar-

periodiani denis gavlis dros anodur dammiwebelSi 

gadis ara mudmivi, aramed cvladi deni. amitom ano-

duri dammiwebeli naklebad daiSleba eleqtrolizis 

Sedegad. 

sakvanZo sityvebi: sakvanZo sityvebi: eleqtroqimiuri ko-

rozia; koqsis wvrilmani; cvladi deni; diodi; ele-

qtrodi; winaaRmdegoba; amplituda; eleqtrolizi; 

garsacmi mili; kaToduri gamomyvani; transforma-

tori. 

energetika strategiuli, maRalteqnologi-

uri dargia, sadac politikuri, teqnikur-eko-

nomikuri, socialuri, garemos dacviTi da us-

afrTxoebis sakiTxebi moiTxovs erTobliv kom-

pleqsur midgomas, grZelvadian, saxelmwifoebriv 

xedvebs, maRal informirebulobas da Tanamedrove 

profesiul codnas. aqedan gamomdinare energeti-

ka interdisciplinaruli dargia. energetikuli 

bazrebis maregulirebeli kanonmdeblobis etapo-

brivi daaxloeba evrokavSris Sesabamis regula-

ciebTan moiTxovs usafrTxo eleqtro momarage-

biT uzrunvelyofas.

qveynis momavali energetikuli da teqnolo-

giuri ganviTarebis erT-erTi aucilebeli piro-

baa miwisqveSa liTonis komunikaciebis eleqtro-

qimiuri koroziisagan gamowveuli dazianebebis 

minimumamde dayvana, rac SesaZlebelia ganxor-

cielebul iqnas axali Tanamedrove da efeqturi 

dacvis gaumjobesebuli sistemebis danergviT. 

kerZod, eleqtroqimiuri koroziisagan dacvis 

axali, gaumjobesebuli Tvisebebis mqone siste-

mebis Seqmna metad perspeqtiuli da moTxovnadia. 

aseTi dacvis sistemebis gamoyeneba energetika-

sa da samrewvelo sferoSi mkacr moTxovnebs 

ayenebs maT mimarT, radganac korozia, upiratesad 

eleqtroqimiuri korozia warmoadgens miwisqve-

Sa liTonis komunikaciebis eqspluataciis xan-

grZlivobis Semcirebis erT-erT ZiriTad mizezs. 

ase magaliTad, swored eleqtroqimiurma koro-

ziam gamoiwvia saqarTveloSi: kesalo, 55 km yaz-

axi-saguramo 1000 mm diametris magistraluri 

gazsadenis dazianeba, rasac mohyva 3.6 mln kbm 

gazis gafrqveva da miwodebis Sewyveta; lemS-

venieri, 61 km yazaxi-saguramo 1000 mm diame-

tris magistraluri gazsadenis dazianeba, rasac 

mohyva 2.8mln kbm gazis gafrqveva, miwodebisa da 

tranzitis Sewyveta. CvenTvis sayuradReboa is 

garemoeba, rom ss ,,gazpromis’’ balansze yvela mi-

wisqveSa da wyalqveSa liTonis nagebobebi eqvem-

debarebian eleqtroqimiuri koroziisagan dacvas 

garemos koroziuli agresiulobis miuxedavad. 

(СТО Газпром 9.2-002-2009 Москва 2010 г).
Cven mier Sesrulebuli kvlevebis safuZvel-

ze dadgenilia, rom niadagSi moTavsebul metalis 

zedapirze eleqtroqimiuri koroziis procesi 

mimdinareobs galvanuli koroziuli elementis 

analogiurad, ris Sedegadac mis zedapirze, ro-

melic imyofeba kontaqtSi niadagis eleqtro-

litTan warmoiqmneba koroziuli mikro da makro 

elementebi. koroziuli mikroelementebi war-

moiqmneba metalis zedapiris mikro struqturis 

araerTgvarovnebiT, metalis SenadnobSi sxvadasx-

va mikro nawilakebis arsebobiT - Fe, C, Mn, P, S 
da sxva. koroziuli makro elementebi ki war-

moiqmneba metalis zedapiris makro struqturis 
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araerTgvarovnebiT, rogorebicaa: rkinis xenji, na-

kawri, SenatyleJi, civnaWedi, grZivi da ganivi ele-

qtroSeduRebis nakeri, niadagis fiziko-qimiuri 

Tvisebebis makro struqturis ararTgvarovneba. 

imisaTvis, rom miwisqveSa liTonis konstruqci-

is zedapiri avaciloT niadagis eleqtrolits 

da gavwyvitoT eleqtrowredi mikro da makro 

koroziul elementebs Soris, zedapirs faraven 

dialeqtrikuli Tvisebebis mqone saizolacio ma-

saliT. am process ewodeba pasiuri dacva. magram 

gulmodgined Sesrulebuli saizolacio dana-

fari eqspluataciis Sedegad kargavs dialeqtri-

kul Tvisebebs, wyalmedegobas, xSirad mas azianebs 

mcenareebis fesvebi, gruntis temperaturuli cv-

lilebebi da ase Semdeg, ris Sedegadac saizola-

cio masala ver uzrunvelyofs eleqtroqimiuri 

koroziisagan aucilebel dacvas. aqedan gamom-

dinare eleqtroqimiuri koroziisagan efeqturi 

dacva SesaZlebelia ganxorcieldes mxolod 

saizolacio masalisa (pasiuri dacva) da ele-

qtroqimiuri koroziisagan dacvis mowyobilobis 
(aqtiuri dacva) erTad gamoyenebiT.

dReisaTvis moqmed dacvis sistemebSi ano-

duri dammiweblebi warmoadgenen eleqtroqimi-

uri elementebis dadebiT eleqtrods, romlebic 

muSaoben uwyvet damuxtvis reJimSi da niadagSi 

maTi moTavsebisas mudmivi denis gavlis Sedegad 

mimdinare anoduri procesebis gamo iSlebian-

metalis ionebi gardaiqmnebian niadagis eleq-

trolitad, rac iwvevs dacvis sistemis mwyob-

ridan gamosvlas [1].

winaswarma kvlevebma agreTve gviCvena, rom 

anoduri dammiweblis zedapiri niadags exeba ara 

mTliani farTiT, aramed wertilovan ubnebSi da 

dacvis mudmivi denis gavlis Sedegad mimdinareobs 

am wertilovani ubnebis Jangvis procesi, ris gamoc 

iwyeba maTi swrafi daSla eleqtrolizis Sedegad, 

radgan anoduri dammiweblebis wertilovani ub-

nebis jamuri muSa farTi bevrad naklebia anoduri 

dammiweblis mTlian zedapiris farTze, werti-

lovani ubnebi xdebian pasiurebi, izrdeba anoduri 

dammiweblis gardamavali winaaRmdegoba, ris Sede-

gadac mcirdeba misi zedapiridan denis gandineba 

da es ukanaskneli xurdeba da cildeba niadags, 

rac saboloo jamSi iwvevs dacvis sistemis mwyo-

bridan gamosvlas. esaa aRiarebuli problema, rom-

lis Tavidan acileba SesaZlebelia, Tu anoduri 

dammiwebeli imuSavebs Jangva-aRdgeniT reJimSi, rac 

ar gamoiwvevs mis daSlas eleqtrolizis zemoq-

medebiT [2].
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nax. 1. kaToduri dacvis Jangva-aRdgeniT 

reJimSi momuSave anoduri dammiwebeli. 

1 - transformatoris saerTo gamomyvani, 

2 - dabali Zabvis gamomyvani, 3 - 

maRali Zabvis gamomyvani, 4 - anoduri 

eleqtrodi, 5, 7 - diodebi, 6 - garsacmi, 

8 - milsadenis kaToduri gamomyvani, 9 - 

milsadeni, 10 – grunti



76         samTo Jurnali, #1(44), 2021 

statiaSi SemoTavazebuli siaxle miwisqveSa 

liTonis komunikaciebis eleqtroqimiuri koro-

ziisagan dacvisa mdgomareobs imaSi, rom ele-

qtroqimiuri koroziisagan dacva xorcieldeba 

Jangva-aRdgeniT reJimSi momuSave anoduri mowy-

obilobiT. es ukanaskneli Seicavs cvladi denis 

wyaros, sadac transformatoris meorad grag-

nils aqvs sami gamomyvani - saerTo gamomyvani 

1, dabali Zabvis gamomyvani 2, da maRali Zabvis 

gamomyvani 3, amasTan gamomyvani 1 mierTebulia 

anodur eleqtrodTan 4, gamomyvani 2 diodis 5 

gavliT mierTebulia garsacmTan 6, xolo gamo-

myvani 3 diodis 7 gavliT dakavSirebulia mi-

wisqveSa milsadenebis 9 kaTodur gamomyvanTan 

8. garsacmi 6 koqsis wvrilmanis saSualebiT (ar 

aris naCvenebi) dakavSrebulia gruntTan 10 da 

anoduri dammiweblis eleqtrodTan 4. diodebi 

SeerTebulia iseTnairad, rom erTSi denis gavlis 

dros meore daketilia (nax. 1).

mowyobiloba muSaobs Semdegnairad: Zabva 

gamomyvanebs 1 da 3 Soris (U1,3) SerCeulia is-

eTnairad, rom anodur dammiwebels, milsadensa da 

diods 7 Soris gadis kaToduri dacvis erTi nax-

evar periodiani deni, romelic sakmarisia damcavi 

potencialis Sesaqmnelad milsadensa da grunts 

Soris. am naxevar periodSi diodi 5 daketilia.

Zabva gamomyvanebs 1 da 2 Soris (U1,2) Ser-
Ceulia iseTnairad, rom erTi naxevarperiodis 

ganmavlobaSi (diodi 7 daketilia) diodis 5, 

garsacms 6, koqsis wvrilmansa da anodur ele-

qtrods 4 Soris gadis deni, romelic toli da 

sawinaaRmdegoa milsadenis dacvis denisa.

winaaRmdegoba U1,2 Zabvis moqmedebis wredSi 

sagrZnoblad mcirea vidre U1,3 Zabvis moqmedebis 

wredSi, amitom energiis xarji pirvel wredSi 

gacilebiT naklebi iqneba vidre meore wredSi.

aqedan gamomdinare milsadenSi gaivlis mx-

olod erTi mimarTulebiT erTi naxevarperio-

diani deni, romlis amplituda tolia l3, xolo 

anodur dammiwebelSi (rogorc garsacmSi 6, ise 

eleqtrodSi 4) gaivlis ara mudmivi, aramed l3 

amplitudis cvladi deni, amitom anoduri dam-

miwebeli ar daiSleba eleqtrolizis Sedegad, 

rogorc es xorcieldeba milsadenebis kaToduri 

dacvis arsebul sadgurebSi.

Cven mier damuSavebuli kaTduri dacvis 

Jangva-aRdgeniT reJimSi momuSave anoduri dammi-

weblis mqone mowyobilobis sqema warmodgenilia 

nax. 1.

statiaSi warmodgenili mowyobilobis upi-

ratesoba arsebul eleqtroqimiuri koroziisagan 

dacvis sistemebTan SedarebiT gamoixateba Sem-

degSi: eleqtroqimiuri koroziisagan dacva xde-

ba mudmivi denis nacvlad cvladi deniT, xolo 

anodur dammiweblad gamoiyeneba Jangva-aRdgeniT 

reJimSi momuSave anoduri eleqtrodi, romelSic 

gadis cvladi deni, rasac ar Seulia gamoiwvios 

eleqtrolizi.

Cvens mier SemoTavazebuli dacvis sistemis 

siaxle dadasturebulia saavtoro mowmobiT 

[3], romelic gasaidumloebul iqna saxelmwifos 

mier.

daskvnebi:daskvnebi:

1. miwisqveSa liTonis komunikaciebis ele-

qtroqimiuri koroziisagan dacva xorcieldeba 

ara mudmivi, aramed cvladi deniT, romelic nak-

leb koroziulia mudmiv denTan SedarebiT;

2. eleqtroqimiuri koroziisagan dacvis 

sistemaSi anodur dammiweblad gamoiyeneba Jangva-

aRdgeniT reJimSi momuSave eleqtrodi, romelSic 

gadis ara mudmivi, aramed cvladi deni.

3. SemoTavazebuli dacvis sistema efeqturi, 

martivi da originaluria, rac ganapirobebs mis 

did komerciul potencials miwisqveSa liTo-

nis komunikaciebis (magistraluri samrewvelo 

gazsadenebi da navTobsadenebi, sakompresoro da 

satumbo sadgurebis milsadenebi, kabelebi, nav-

Tobisa da gazis WaburRilebis garsacmi milebi, 

miwisqveSa gazsacavi sadgurebi, miwisqveSa rezer-

vuarebi, gazgasamarTi da benzogasamarTi sad-

gurebis rezervuarebi da sxva) eleqtroqimiuri 

koroziisagan dacvis axali sistemebis damzade-

basa da danergvaSi.
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ЛЕЛУАШВИЛИ Л.В., РИГИШВИЛИ Т.Р., 
ЛЕЛУАШВИЛИ Г.Л., СТЕРЯКОВА С.И.

АНОДНЫЙ ЗАЗЕМЛИТЕЛЬ, 
РАБОТАЮЩИЙ В ОКИСЛИТЕЛЬНО 
-ВОССТАНОВИТЕЛЬНОМ РЕЖИМЕ 

АННОТАЦИЯ: В статье представлено 
устройство катодной защиты подземных 
металлических коммуникации от электрохимической 
коррозии, имеющий работающий анодный 
заземлитель в окислительно-восстановительном 
режиме, содержащий трансформатор и анодный 
заземлитель, стержень электрода которого 
расположен внутри кожуха, пространство между 
которыми и грунтом заполнено коксовой мелочью, 
один вывод вторичной обмотки трансформатора 
через диод связан с катодным выводом подземного 
трубопровода, другой вывод связан с кожухом, а 
третий общий вывод связан с анодным электродом.

КЛЮЧЕВЫЕ СЛОВА: электрохимическая 
коррозия; коксовая мелочь; переменный ток; диод 
электрод; сопротивление; амплитуда; электролиз; 
обсадочная труба; катодный вывод; трансформатор.

LELUASHVILI L., RIGISHVILI T., 
LELUASHVILI G., STERYAKOVA S.

ANODE EARTHER WORKING IN OXIDIZING 
AND REDUCING MODE

 ANNOTATION: The article presents a device 
for the cathodic protection of underground metal com-
munications from electrochemical corrosion, which has 
a working anode ground electrode in the redox mode, 
containing a transformer and an anode ground electrode, 
the electrode rod of which is located inside the casing, 
the space between which and the soil is fi lled with coke 
breeze, one terminal is secondary the transformer wind-
ing is connected through a diode to the cathode terminal 
of the underground pipeline, the other terminal is con-
nected to the casing, and the third common terminal is 
connected to the anode electrode.

 KEY WORDS: electrochemical corrosion; coke 
breeze; alternating current; diode electrode; resistance; 
amplitude; electrolysis; casing pipe; cathode outlet; 
transformer.
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mSeneblobaze gavrcelebuli ZiriTadi travmebis analizi da riskebis mSeneblobaze gavrcelebuli ZiriTadi travmebis analizi da riskebis 

marTva marTva 

anotacia.anotacia. statiaSi ganxilulia samSeneblo 

sferoSi gavrcelebuli ZiriTadi travmebis saxeebi, 

xazgasmulia maTgan yvelaze saSiSi travmebis ar-

sebobis areali da pirobebi, samSeneblo sferoSi 

usafrTxoebis kompleqsuri RonisZiebebi, gamokvleu-

lia kanonmdeblobis sasikeTo cvlilebebis Sedegad 

travmatizmis SemTxvevebis klebis Zalian TvalsaCino 

dinamika, axali regulaciebis, Sromis saerTaSoriso 

organizaciis gamocdilebisa da riskebis Sefasebis 

swori meTodologiis arCeva. statiaSi praqtikulad 

aris Seswavlili sakanonmdeblo regulaciebis Sem-

deg ubeduri SemTxvevebis klebis dadebiTi dinamika, 

miuxedavad imisa, rom axali gamkacrebuli regula-

ciebiT aRiricxeba ara mxolod mZime da sasikvdilo 

ubeduri SemTxvevebi, aramed yvela SemTxveva travmis 

simZimis miuxedavad.aseve aRsaniSnavia, rom jarimebis 

mniSvnelovanma zrdam menaSeneTa pasuxismgeblobac aa-

maRla.

sakvanZo sityvebi: sakvanZo sityvebi: travma; riski; 

safrTxe; saxifaTo kondicia; usafrTxoeba; matrica.
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samSeneblo sferoSi saSiSroebebis TaviseburebebisamSeneblo sferoSi saSiSroebebis Taviseburebebi

saqarTveloSi, iseve rogorc mTel msofli-

oSi mSenebloba – ekonomikis erT-erTi mniS-

vnelovani dargia da mosaxleobisTvis udidesi 

sikeTis momtania. igi Cveni qveynis ekonomikis 

9-10 %-s Seadgens. miuxedavad teqnologiuri 

miRwevebisa, mSenebloba rCeba dargad, romelic 

dasaqmebulia muSakebis mniSvnelovani raodenoba 

– xSir SemTxvevaSi qveynis 9 %-dan 12 %-mde, 

zogjer ki kanonmdeblobis miRebis Semdeg gaiz-

arda damsaqmebelTa pasuxismgebloba dasaqmebul-

Ta usafrTxo samuSao pirobebis Seqmnis Tval-

sazrisiT da miviReT pirveli Sedegebic: 

2019 wels mSeneblobaze daiRupa 35 %-iT 

naklebi da daSavda 32 %-iT naklebi 2018 

welTan SedarebiT. ricxvebSi es maCvenebeli ase 

gamoisaxeba: 2018 weli – 59 daRupuli da 199 

daSavebuli. 2019 weli – 38 daRupuli da 135 

daSavebuli. unda aRiniSnos isic, rom ubeduri 

SemTxvevebis aRricxva 2019 wlidan mimdinareobs 

axali meTodikiT – aRiricxeba rogorc mZime, ise 

saSualo simZimis ubeduri SemTxvevebic. 

2020 wlidan Sromis saerTaSoriso orga-

nizaciis mxardaWeriT dagegmilia da xorcield-

eba Sromis inspeqciis departamentis instituci-

uri gaZliereba da inspeqtorebis raodenobrivi 

zrda. 

Sromis inspeqciis departamenti Seiqmna 2015 

wlis martSi. 2016 wels damtkicda Sromis in-

speqtirebis saxelmwifo programa. Garkveuli 

dro dasWirda Sromis inpeqtorebis gadamzadebas 

da damsaqmebelTa momzadebas, Semowmebebi gadaa-

vades ramdenjerme, amitom monitoringi samSene-

blo obieqtebze daiwyo 2019 wlis 23 ivliss. 

mxolod erT TveSi 2019 wlis 23 ivlisidan 

23 agvistomde Semowmda 142 samSeneblo obieqti. 

yvelgan gamoyenebul iqna administraciuli sax-

delis saxiT – gafrTxileba. darRvevebis gamo-

sasworeblad yvela obieqts mieca 7 – 14 dRiani 

vada. 68 obieqts SeuCerda samuSao procesi da 

gamoyenebul iqna jarima jamSi 2 128 600 laris 

odenobiT. 

Semowmebis Sedegad gamovlinda Semdegi 

ZiriTadi darRvevebi: 

 ● riskebis Seufasebloba;

 ● simaRlidan vardnis sawinaaRmdego indi-

vidualuri dacvis saSualebebis ugule-

belyofa;

 ● daucveli Robeebi (Webi, Surfebi, liftis 

Saxtebi, kibis ujredebi, nebismieri adgi-

li, sadac SesaZloa adamianebis vardna); 

 ● arastandartuli, kustaruli xaraCoebi, 

dakidebuli xaraCoebi; 

 ● tvirTamweobaze gamoucdeli usafrTxoe-

bis badeebi;

 ● instruqtaJebisa da swavlebebis ugule-

belyofa; 

 ● aRWurvilobis gaumarTaoba; 

 ● Sromis usafrTxoebis specialistis ar 

yola; 

 ● mafrTxilebeli niSnebis ugulebelyofa; 

 ● liftebis vardnis avariuli damWerebis 

gaumarTaoba. 

travmebi mSeneblobaSitravmebi mSeneblobaSi 

 mSeneblobaSi samuSaoebTan dakavSirebuli 

travmebis TiTqmis yvela saxeobaa (nax. 1). trav-

matizmis maRal dones xels uwyobs mSeneblobis 

dargis is Taviseburebebi, romelic ganasxvavebs 

mas sawarmoo seqtoris danarCeni nawilebisgan. 

am Taviseburebebs ganekuTvneba Semdegi: 

 ● mcire firmebis da TviTdasaqmebuli 

pirebis didi wili; 

 ● samSeneblo moednebis didi mraval-

ferovneba da arsebobis SedarebiT pa-

tara periodi; 

 ● muSaxelis didi denadoba; 

 ● sezonuri da migrirebuli muSakebis 

didi ricxvi, romelTagan umravlesoba 

ar aris gacnobili samSeneblo proce-

sebs; 

 ● amindis pirobebis zemoqmedebisagan 

daucveloba;

 ● samuSaoebis sxvadasxva saxeobebis da 

specialobebis didi ricxvis arseboba. 

nebismieri adamiani, romelic eZebs da pou-

lobs samuSaos mSeneblobaSi, dainteresebulia, 

rom es samuSao iyos usafrTxo, Sromis piro-

bebi samSeneblo moedanze ar qmnides sicocxlis 

risks da ar azaralebdes muSakis janmrTelobasa 

da profesiul kvalifikacias. 

sainteresoa ganviTarebuli ekonomikis qvey-

nebis statistikuri monacemebis gacnoba. 2011 
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wlis monacemebiT, aSS-Si 4609 sasikvdilo ube-

duri SemTxveva dafiqsirda. Aqedan 3 %-ia sa-

gnebs Soris moyoliT gamowveuli; 9 % - ele-

qtruli deniT; 10 % - sagnebis CamovardniT; 35 

% - momuSaveTa simaRlidan CamovardniT; sxva 

SemTxvevebi 43 %. 

es statistika miuTiTebs imaze, rom mSene-

blobaze simaRlidan Camovardna momuSaveTa gar-

dacvalebis ZiriTadi mizezia. iseT ganviTarebul 

qveyanaSic ki rogorc aSS-a, sadac samSeneblo-

samontaJo samuSaoebis usafrTxoeba daculia 

sakanonmdeblo doneze (didi jarimebiT da pa-

suxismgeblobis sxva formebiT), mainc simaRli-

dan Camovardnis gamo gardacvalebul momuSaveTa 

raodenoba 35 %-s aRwevs. 

susti demokratiis mqone ganviTarebad qvey-

nebSi, sadac arc sakanonmdeblo bazaa mowesrige-

buli da arc samuSao adgilze teqnikuri us-

afrTxoebis sakiTxebia mogvarebuli (saTanadod 

mowyobili xaraCoebi, damcavi bade, samontaJo qa-

mari da sxva), samSeneblo-samontaJo samuSaoebi 

dakavSirebulia did riskTan, xasiaTdeba travma-

tizmis maRali maCvenebliT da xSirad mTavrdeba 

sikvdiliT. 

 

nax. 1. mSeneblobaSi gavrcelebuli travmebis saxeebi

 

nax 1-ze aRniSnuli travmebidan yvelaze xSiria sxvadasxva simZimis meqanikuri travmebi. 

safrTxeebisafrTxeebi 

simaRlidan xalxis, masalebis da sagnebis 

vardna warmoadgens erT-erT yvelaze mTavar xi-

faTs samSeneblo mrewvelobaSi. zustad aseTi 

vardna aris didi raodenobis ubeduri SemTx-

vevebis sasikvdilo SedegiT dasrulebis mizezi. 

xSir SemTxvevaSi es vardna xdeba arasaimedo sa-

muSao adgilebidan an samuSao adgilebze arse-

buli arasaimedo damcavi saSualebis gamo. 

did safrTxes Seicavs arasworad mowyobili 

sxvadasxva tipis samSeneblo xaraCoebi, kibeebi, 

saxuravze mimdinare samuSaoebi, montaJi da de-

montaJi, SezRudul pirobebSi, daxurul sivrceSi 

da agresiul sahaero garemoSi muSaoba, damcavi 

da maSveli aRWurvilobis gareSe muSaoba. 

saqarTvelos okupirebuli teritoriebidan 

devnilTa, Sromis, janmrTelobisa da socialuri 

dacvis ministris brZaneba #01-15/6 (2020 w. 30 

ianvari) –is Tanaxmad, unda Sefasdes samuSao 

sivrceSi riskebi, rac savaldebuloa Sesasrule-

blad. 

1. riskebis Sefaseba warmoadgens safrTxeebis 

identificirebis, dasaqmebulebisa da sxva pirebis 
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janmrTelobis dacvis da Sromis usafrTxoe-

bis, riskebis donis Sefasebis da sakontrolo 

zomebis gansazRvris da ganxorcielebis process, 

romlebic am riskebis Tavidan acilebaze an mini-

mumamde dayvanazea orientirebuli.

2. dasaqmebuli valdebulia sawarmoo gare-

mos da samuSao procesis gaTvaliswinebiT moax-

dinos yvela arsebuli safrTxis identificireba, 

maTgan momdinare riskebis Sefaseba da Sesabamisi 

sakontrolo ronisZiebebis danergva – ganxor-

cieleba. 

3. riskis Sefaseba Sedgeba xuTi safexuris-

gan: 

safrTxeebis identificireba; 

pirTa wris gansazRvra; 

g) riskis Sefaseba – sakontrolo RonisZie-

bebis gansazRvra da danergva;

d) sakontrolo RonisZiebebis gatarebaze 

pasuxismgebeli piris da prevenciuli aqtivo-

bebis vadebis gansazRvra; 

e) Sedegebis dokumentireba da monitoringi. 

mSeneblobaSi usafrTxoebis specialistma 

unda ganaxorcielos 

 samuSao procesi Semdeg etapebad: (nax 2).

nax. 2. Sromis usafrTxoebis specialistis samuSao etapebi

riskebis Sefasebis Tanmimdevroba SeiZleba 

warmovidginoT sqemis saxiT (nax. 3). 

mSeneblobaSi, iseve rogorc ekonomikis sxva 

sferoSi, riskebis marTva Tavis mxriv warmoad-

gens sistemur muSaobas, raTa samuSao adgilze 

ar iqnas daSvebuli Sromis pirobebis gauare-

seba da uzrunvelyofis personalis jansari sa-

muSao ganwyoba. riskebis marTva moicavs yvela 

ronisZiebas riskebis likvidaciis an minimiza-

ciis mizniT. 
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nax. 3. riskebis Sefasebis Tanmimdevroba  riskebis marTva mSeneblobaSi

safrTxeebis gansazRvris zogadi procedura SeiZleba Semdegnairad 

gadanawildes (ix. nax. 4). 

 

nax. 4. safrTxeebis gansazRvris zogadi procedura
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daskvnadaskvna

ekonomikis sxva sferoebisagan gansxvavebiT, 

samSeneblo sfero dakavSirebulia mTel rig 

TaviseburebebTan da riskebTan, rac zemoT iyo 

ganxiluli. es zrdis mSeneblobasi dasaqmebulTa 

daSavebis saSiSroebas. sasikvdilo SemTxvevebic 

ZiriTadad momuSaveTa simarlidan CamovardniT 

aris gamowveuli. yovelive amis gaTvaliswinebiT, 

sawiroa travmatizmis ZiriTadi saxeebis analizi 

da riskebis Sefaseba sworad, Tanmimdevrulad, 

saerTaSoriso gamocdilebis gaziarebiT, safrTx-

eebis gansazRvris zogadi procedurebisa da ar-

sebuli matricebis gamoyenebiT. 
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RAZMADZE N., KUNCHULIA T., 
MAGLAPERIDZE T. 

ANALYSIS OF MAJOR CONSTRUCTION 
INJURIES AND RISK MANAGEMENT

ANNOTATION. The article discusses the types 
of major injuries in the fi eld of construction, highlights 
the area and conditions of the most dangerous injuries, 
complex safety measures in the fi eld of construction, ex-
amines the very visible dynamics of injury cases because 
of benefi cial changes in legislation, and evaluates new 
regulations.The article practically examines the positive 
dynamics of the occurrence of accidents after the legisla-
tive regulations, although the new tightened regulations 
record not only serious and fatal accidents, but all cases 
regardless of the severity of the injury. It is also notewor-
thy that the signifi cant increase in fi nes also enlarged the 
responsibility of builders.

 KEY WORDS: trauma; risk; danger; dangerous 
condition; safety; matrix.

РАЗМАДЗЕ Н.А., КУНЧУЛИЯ Т.С., 
МАГЛАПЕРИДЗЕ Т.

АНАЛИЗ ОСНОВНЫХ 
РАСПРОСТРАНЕННЫХ ТРАВМ В 
СТРОИТЕЛЬСТВЕ И УПРАВЛЕНИЕ 
РИСКАМИ

АННОТАЦИЯ. В статье рассматриваются 
виды серьезных травм в сфере строительства, вы-
деляются зоны и условия наиболее опасных травм, 
комплексные меры безопасности в сфере строитель-
ства, исследуется очень заметная динамика случаев 
травм в результате благоприятных изменений в за-
конодательстве, оценивает новые правила. В статье 
практически исследуется положительная динамика 
возникновения несчастных случаев после законо-
дательных норм, хотя новые ужесточенные правила 
фиксируют не только тяжелые и смертельные ава-
рии, но и все случаи независимо от тяжести травмы. 
Примечательно также, что значительное увеличение 
штрафов повысило ответственность строителей.

 КЛЮЧЕВЫЕ СЛОВА: травма; риск; 
опасность; опасное состояние; безопасность; 
матрица.

usafrTxoebis teqnika - ТЕХНИКА БЕЗОПАСНОСТИ - SAFETY TECHNOLOGY



samTo Jurnali, #1(44), 2021  83

uak 658.382. uak 658.382. 

akad. doqtori n. razmaZe, akad. doqtori T. kunWulia, doqtoranti    akad. doqtori n. razmaZe, akad. doqtori T. kunWulia, doqtoranti    

T. maRlaferiZeT. maRlaferiZe

axali sakanonmdeblo regulaciebis gavlena mSeneblobaze travmatizmis axali sakanonmdeblo regulaciebis gavlena mSeneblobaze travmatizmis 

statistikazestatistikaze

anotacia.anotacia. statiaSi gaanalizebulia mZime da 

sasikvdilo ubeduri SemTxvevebis statistika ro-

gorc msoflio, ise saqarTvelos masStabiT. gansaz-

Rvrulia Sromis saerTaSoriso organizaciis roli 

da amocanebi Rirseuli da usafrTxo Sromis pi-

robebis Sesaqmnelad. cxrilebSi da diagramebSi mo-

cemulia geografiuli zonebis mixedviT mZime da 

sasikvdilo ubedur SemTxvevaTa raodenobrivi mona-

cemebi. ganxilulia, agreTve, profdaavadebaTa statis-

tika saqarTvelos masStabiT, profesiul daavadebaTa 

ganawileba gasuli wlebis moqmedi fizikuri, qimiuri 

da sxva faqtorebis zemoqmedebiT.aseve, mocemulia so-

cialuri dacvis axali meqanizmebi, romelic unda 

iTvaliswinebdes sawarmoo garemos mavne da saSiSi 

faqtorebis zemoqmedebis pirobebSi samuSao proce-

sis simZimes. socialuri dacvis sqemebis saxiT sta-

tiaSi warmodgenilia rekomendaciebi ganviTarebuli 

qveynebis magaliTze. statiaSi yuradReba gamaxvile-

bulia saqarTvelos axali Sromis kaninmdeblobisa 

da samSeneblo sferoSi usafrTxoebis axali nor-

mativebis dadebiT gavlenaze ubeduri SemTxvevebis 

statistikaze.

 

sakvanZo sityvebi:sakvanZo sityvebi: usafrTxo Sroma; 

Rirseuli Sroma, travma, profdaavadeba; ubeduri Sem-

Txvevebis statistika; regulaciebi mSeneblobaSi.

Sromis saerTaSoriso organizaciis roli 

usafrTxo da Rirseuli Sromis danergvaSi

Sromis saerTaSoriso organizacia (Sso) 

sistematurad aqveynebs ubeduri SemTxvevebis da 

profdaavadebaTa statistikas. 

Tavis saqmianobaSi Sso atarebs 4 strate-

giul princips, esenia:

1. Sromis sferoSi ZiriTadi principebis da 

uflebebis ganviTareba da realizacia;

2. Rirseuli dasaqmebis uzrunvelyofa ufro 

farTo SesaZleblobebiT;

3. mSromelTa socialuri dacvis amaRleba;

4. socialuri dialogis mxardaWera da misi 

realizaciis sammxrivi koncefcia.

Sso xels uwyobs damqiravebelTa da dam-

saqmebelTa damoukidebeli organizaciebis Cam-

oyalibebasa da srulyofas, uzrunvelyofs maT 

swavlebiTa da rekomendaciebiT. gaeroSi Sso 

erTaderTi saagentoa, romlis funqcionireba 

damyarebulia sammxrivi struqturis – damsaqmeb-

lis, momuSaveTa da saxelmwifo dawesebulebebis 

erTmaneTTan mWidro TanamSromlobaze. didia 

agreTve, profkavSirebis roli Sromis dacvasTan 

dakavSirebuli sakiTxebis gadawyvetaSi.

Sromis saerTaSoriso organizaciis monace-

mebiT, msofioSi samuSao adgilze yovel 15 wm-

Si erTi adamiani, xolo dRe-RameSi eqvsi aTasi 

adamiani iRupeba. ubeduri SemTxvevebis raode-

noba weliwadSi 270 milionia, maTgan 350 aTasi 

sikvdiliT mTavrdeba.

samwuxaro realobaa, rom samuSao adgilebze 

ufro meti adamiani iRupeba, vidre omSi.

Sso regularulad aqveynebs statistikur 

monacemebs warmoebaSi momxdari ubeduri SemTx-

vevebisa da profesiuli daavadebebis Sesaxeb.

diagrama 1-ze mocemulia samuSaosTan dakav-

Sirebuli sasikvdilo SemTxvevebis statistikuri 

monacemebi msoflio regionebis mixedviT (abso-

lutur erTeulebSi). 
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1    2     3     4    5     6    7     8 

diagrama 1. ubeduri SemTxvevebi da Zaladoba Sardmdeni sistemebis davadebebi saWmlis momnelebeli 

sistemis daavadebebi neirofsi-qiatriuli faqtorebi sisxlis mimoqcevis sistemis daavadebebi sunTqvis 

sistemis daavadebebi avTvisebiani simsivneebi infeqciuri daavadebebi: 1 _ Camoyalibebul sabazro 

ekonomikis qveynebi; 2 _ yofili socialisturi ekonomikis qveynebi; 3 _ indoeTi; 4 _ CineTi; 5 _ 

azia – wynari okeanis sxva qveynebi; 6 _ afrikis qveynebi saharis samxreTiT; 7 _ laTinuri amerikis da 

karibis auzis qveynebi; 8 _ CrdiloeT afrikis da axlo aRmosavleTis qveynebi

gamoTvlebi warmoebda ori meTodiT: pirvel 

SemTxvevaSi gamoikvlies sxvadasxva asakobrivi 

jgufebi cal-calke, xolo meore SemTxvevaSi – 

sxvadasxva sqesis adamianebi.

ganviTarebad qveynebSi statistikuri kvleve-

bi warmoebda SezRudul masStabebSi. miuxedavad 

amisa, raodenobrivi damokidebuleba zemoqmedebis 

faqtorebsa da daavadebebs Soris daemTxva ganvi-

Tarebuli qveynebis analogiur maCveneblebs (zo-

gierTi gamonaklisis garda).

diagrama 1-ze mocemuli maCveneblebiT, sa-

muSaosTan dakavSirebuli ubeduri SemTxvevebi 

yovelwliurad matulobs. amis mizezi SeiZleba 

iyos sxvadasxva:

1. momuSaveTa saerTo raodenobis zrda;

2. calkeuli asakobrivi jgufebis (2,03 mln. 

adamiani) Sedegebi sxvadasxva gamoTvlebiT gan-

sxvavebulia. es asakobrivi jgufebia : 15-29, 30-

44, 45-59, 60-69 da 70 +. umetesoba ufrosi 

asakobrivi jgufebidan ukve pensiaze gavida da 

monacemebi aiRes mxolod im pirTagan, romelTa 

daavadebebic mimdinareobs xangrZlivi latentu-

ri (faruli) periodiT.

3. sasikvdilo ubeduri SemTxvevebis ricx-

vi umniSvnelod gaizarda: daiklo ganviTarebul 

qveynebSi da gaizarda ganviTarebad qveynebSi.

4. ukanaskneli monacemebiT, sasikvdilo Sem-

Txvevebi gaizarda CineTSi da azia – wynari 

okeanis sxva qveynebSi. (ix. diagrama 2). Tumca, 

samuSaosTan dakavSirebuli infeqciuri daavade-

bebi, magaliTad malaria da sxva, warmoadgens se-

riozul problemas afrikis qveynebisaTvis, indoe-

TisaTvis da sxva.

5. miuxedavad imisa, rom momSxamavi niv-

Tierebebis gamoyeneba ganviTarebul qveynebSi 

wina wlebTan SedarebiT mkacrad kontroldeba, 

sikvdilianobis maCveneblebic da daavadebaTa fa-

ruli mimdinareobis xangrZlivi periodic mo-

matebulia. es gansakuTrebiT damaxasiaTebelia 

azbestisaTvis. didi britaneli eqspertebi mi-

iCneven, rom maT qveyanaSi yovelwliurad 3500 

adamiani iRupeba mezoTeliumiT da filtvis 

sismsivniT, rasav iwvevs azbesti. es exeba yvela 

im qveyanasac, sadac warmoebis procesebSi jer 

kidev gamoiyeneba azbesti.
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diagrama 2. sasikvdilo sawarmoo travmebi regionebis mixedviT 

 sasikvdilo SemTxvevebis kleba ekonomi-

kurad ganviTarebul qveynebSi gamowveulia 

dasaqmebis struqturis cvlilebiT: dRes iseT 

saSiS dargebSi, rogoricaa foladsamsxmelo war-

moeba, gemTmSenebloba da xomaldebis utilizacia, 

soflis meurneoba, xe-tyis damuSaveba da samTo 

mrewveloba, muSaobs bevrad naklebi adamiani. mS-

romelTa umetesoba modis momsaxurebis sfero-

ze, rac bevrad ufro usafrTxoa. ganviTarebad 

qveynebSi ki industrializacias xSirad axlavs 

sasikvdilo da arasasikvdilo ubeduri SemTx-

vevebis mkveTri zrda, rac dakavSirebulia axali 

fabrika-qarxnebis gaxsnasTan, infrastruqturis 

ganviTarebasTan, gzebisa da Senobebis mSeneblobas-

Tan, sadac izidaven arakvalificiur muSebs (maT 

Soris migrantebs). maTTvis ucnob, axal sawarmoo 

garemoSi moxvedra iwvevs travmatizmis riskis 

gazrdas. Tu ganviTarebuli qveynebis istoriul 

gamocdilobas gaimeoreben sxva qveynebSi, maSin 

sasikvdilo da mZime ubeduri SeTxvevebis da daa-

vadebebis raodenoba mkveTrad gaizrdeba sawyis 

etapze, Semdeg dafiqsirdeba garkveul niSnulze, 

sanam saxelmwifo politika ar gaiziarebs is-

toriul gamocdilebas da ar daiwyebs zrunvas 

usafrTxo Sromis pirobebis Sesaqmnelad.

ganviTarebad qveynebSi ubeduri SemTxvevebis 

ricxvis swrafi zrda SeiZleba aixsnas aRricx-

vianobisa da kompensaciis gadaxdis sistemebis 

daxvewiT, rac oficialur statistikur maCvene-

blebs zrdis. amasTan am maCveneblebSi ar xvdeba 

soflis mosaxleoba da araformalurad dasaqme-

bulebi. 

samSeneblo sferoSi travmatizmis statistikuri monacemebisamSeneblo sferoSi travmatizmis statistikuri monacemebi

2011 wlis monacemebiT, aSS-Si 4609 sa-

sikvdilo ubeduri SemTxveva dafiqsirda, aqedan 

3%-ia sagnebs Soris moyoliT gamowveuli; 9% 

- eleqtruli deniT; 10% - sagnebis CamovardniT; 

35% - simaRlidan CamovardniT; sxva SemTxvevebi 

– 43%.
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es statistika miuTiTebs imaze, rom mSene-

blobaze simaRlidan Camovardna momuSaveTa gar-

dacvalebis ZiriTadi mizezia. iseT ganviTarebul 

qveyanaSic ki, rogorc aSS-ia, sadac samSeneblo-

samontaJo samuSaoebis usafrTxoeba daculia 

sakanonmdeblo doneze (didi jarimebiT da pa-

suxismgeblobis sxva formebiT), mainc simaRli-

dan Camovardnis gamo gardacvalebul momuSaveTa 

raodenoba 35 % -s aRwevs.

susti demokratiis mqone ganviTarebad qvey-

nebSi, sadac arc sakanonmdeblo bazaa mowes-

rigebuli da arc samuSao adgilze teqnikuri 

usafrTxoebis sakiTxebi (saTanadod mowyobili 

xaraCoebi, damcavi bade, samontaJo qamari da sxv.), 

samSeneblo-samontaJo samuSaoebi dakavSirebulia 

did riskTan, xasiaTdeba travmatizmis maRali 

maCvenebliT da xSirad mTavrdeba sikvdiliT.

travmatizmis statistika saqarTveloSitravmatizmis statistika saqarTveloSi

saqarTveloSi Sromis dacvis sferoSi arseb-

uli mdgomareoba Seiswavla da gaanaliza profe-

siul kavSirebis gaerTianebam fridrix ebertis 

fondis mier dafinansebuli proeqtis farglebSi.

kvlevebis Sedegad dafiqsirda ubeduri Sem-

Txvevebis, profesiul da onkologiur daavade-

baTa SemaSfoTebeli tendencia. 2006 wels mx-

olod profkavSiruli qselis saSualebiT reg-

istrirebuli iqna 5 ubeduri SemTxveva. Sinagan 

saqmeTa saministrom aRricxa 87 sasikvdilo da 

6 mZime travmuli SemTxveva, romelTagan mxolod 

2 SemTxvevis gamokvlevaSi dauSves Sromis te-

qnikuri inspeqtori.

2007-2018 wlebis oficialuri statistika 

saqarTvelosaTvis diagrama 3-is mixedviT aseTia: 

 

 

diagrama 3. oficialuri statistikisagan mniSvnelovnad gansxvavdeba saqarTvelos gaerTianebuli 

profkavSirebis maCveneblebi 

profdaavadebis mixedviT saqarTvelos 

maCveneblebi aseTia:

2005 wels daavadda 28 muSaki, maT Soris 4 

qali, romelTagan 3 muSaobda `WiaTurmanganumSi” 

da erTi `feroSenadnobSi”. am siaSi `jorjian 

manganezi” `liderobas” aravis uTmobs. aq daa-
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vadda 19 muSaki, rac daavadebulTa saerTo ra-

odenobis 67 %-ia.

2006 wels aRricxulia 25 profdaavade-

ba, saidanac 18 aRiricxa `jorjian manganezSi”. 

aRniSnuli organizacia ubeduri SemTxvevebis ra-

odenobiT kvlav pirvel adgilzea da masze modis 

saerTo raodenobis 70 %.

cxrili 1

vibraciuli daavadeba 237

manganumiT qronikui

intosikacia
234

qronikuli bronqiti 169

Pnevmokoniozebi 140

smenis nervis anTeba 96

bronqituli asTma 81

sxvadasxva intoqsikaciebi 23

anganokoniozi 20

2007 wels aRricxulia 2 SemTxveva, orive 

`jorjian manganezSi”.

2008 wels aRricxuli aRar aris profesi-

uli daavadebebis arc erTi SemTxveva, radgan am 

saxis pensiebi am droidan aRar gaicema, xolo 

davas damsaqmebelTan azric aRar aqvs.

saqarTveloSi profesiul daavadebaTa ga-

nawileba 1970 – 2006 wlebSi mocemulia cxri-

li 2-Si.

rogorc cxrili 1-dan Cans, profesiul daa-

vadebebSi I adgilzea vibraciuli daavadeba (22,7 

%).

rac Seexeba etiologiur faqtorebs, rom-

lebis iwveven profdaavadebebis ganviTarebas, 

Semdegia: fizikuri faqtorebi (vibracia, xmauri, 

fizikuri gadaZabva, calkeuli organoebis ga-

datvirTva); qimiuri faqtorebi: samrewvelo da 

sasoflo – sameurneo Sxamebi; samrewvelo aero-

zolebi: mtveri, sawarmoo alergenebi – organuli 

da araorganuli.

1970-2006 wlebSi profdaavadebebis ga-

nawileba asakisa da samuSao staJis mixedviT 

mocemulia cxrili 2-Si.

   cxrili 2

 staJi (weli) asaki (weli)

20 – 30 31 – 39 40 – 49   50 sul

1 – 5 7 27 40 22 96

6 – 10 15 62 177 74 328

11 – 20 13 47 145 162 367

  21 - - 126 170 296

sul 35 136 488 428 1087

cxrili 2-is Sedegebi miuTiTebs, rom profe-

siuli daavadeba viTardeba jer kidev axalgaz-

rda, Sromisunarian asakSi, rac iwvevs kvalifici-

uri muSaxelis rodenobis Semcirebas. 

qveynis ekonomikis sabazro pirobebSi gadas-

vla moiTxovs dasaqmebulTa socialuri dacvis 

axali meqanizmebis Seqmnas, romelic unda iT-

valiswinebdes sawarmoo garemos mavne da saSiSi 

faqtorebis samuSao procesis simZimes da daZ-

abulobas. unda aRiniSnos is dadebiTi tendencia, 

rac ganapiroba axali qarTuli kanonmdeblobis 

danergvam zogadad usafrTxoebisa da kerZod, 

mSeneblobis usafrTxoebis xaziT. kanonmde-

blobis miRebis Semdeg gaizarda damsaqmebelTa 

pasuxismgebloba dasaqmebulTa usafrTxo samuS-

ao pirobebis Seqmnis TvalsazrisiT da miviReT 

pirveli Sedegebic: 

2019 wels mSeneblobaze daiRupa 35 %-iT 
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naklebi da daSavda 32 %-iT naklebi 2018 

welTan SedarebiT. ricxvebSi es maCvenebeli ase 

gamoisaxeba: 2018 weli – 59 daRupuli da 199 

daSavebuli. 2019 weli – 38 daRupuli da 135 

daSavebuli. unda aRiniSnos isic, rom ubeduri 

SemTxvevebis aRricxva 2019 wlidan mimdinareobs 

axali meTodikiT – aRiricxeba rogorc mZime, ise 

saSualo simZimis ubeduri SemTxvevebic. 

2020 wlidan Sromis saerTaSoriso orga-

nizaciis mxardaWeriT dagegmilia da xorcield-

eba Sromis inspeqciis departamentis instituci-

uri gaZliereba da inspeqtorebis raodenobrivi 

zrda. 

 

 
                                                         

 diagrama 4. samSeneblo seqtorSi sxvadasxva darRvevaTa raodenoba (2016-2017 ww)

Sromis inspeqciis departamenti Seiqmna 2015 

wlis martSi. 2016 wels damtkicda Sromis in-

speqtirebis saxelmwifo programa. garkveuli 

dro dasWirda Sromis inspeqtorebis gadamza-

debas da damsaqmebelTa momzadebas, Semowmebebi 

gadaavades ramdenjerme, amitom monitoring sam-

Seneblo obieqtebze daiwyo 2019 wlis 23 iv-

liss. 

mxolod erT TveSi, 2019 wlis 23 ivlisidan 

23 agvistomde Semowmda 142 samSeneblo obieqti. 

Yvelgan gamoyenebul iqna administraciuli sax-

delis saxiT – gafrTxileba. dazRvevebis gamo-

sasworeblad yvela obieqts mieca 7-14 dRiani 

vada. 68 obieqts SeuCerda samuSao procesi da 

gamoyenebuli iqna jarima jamSi 2 128 600 laris 

odenobiT. 

 

daskvnadaskvna

ganviTarebul qveynebSi mTavrobebma da maTma 

socialurma partniorebma Seqmnes socialuri 

dacvis iseTi sqemebi, romlebic miwodebulia 

nawilobriv mainc aanazRauros ubeduri SemTx-

vevebiTa da profdaavadebebiT gamowveuli Semo-

savlebis Semcireba, agreTve, dafaros dazarale-

bulTa mkurnalobis da janmrTelobis reabili-

tacis xarjebi, aRmouCinos finansuri daxmareba 

dazaralebulTa ojaxis wevrebs marCenalis da-

kargvis SemTxvevaSi. misasalmebelia, rom saqa-

rTvelom mxari auba mowinave qveynebis jgufs 

da daiwyo zrunva dasaqmebulTa usafrTxoebaze 

da zogadad SromiT uflebebze. dasaqmebulTa 

uflebebi da damsaqmeblebis movaleobebi mniS-
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vnelovnad gaizarda. 

mSenebloba saqarTvelos ekonomikis ZiriTadi 

dargia, amitom usafrTxoeba da SromiTi ufle-

bebi unda dauaxlovdes ganviTarebuli qveynebis 

Sesabamis RonisZiebebs, rac axali regulaciebis 

amoqmedebiT SesaZlebelia. 
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RAZMADZE N., KUNCHULIA T., 
MAGLAFERIDZE T.

IMPACT OF NEW LEGISLATION ON 
CONSTRUCTION ON INJURY STATISTICS

ANNOTATION. The article analyzes the statistics 
of serious and fatal accidents in the whole world as well 
as in Georgia. The role and tasks of the International 
Labor Organization to create decent and safe working 
conditions are defi ned in this article. The tables and 
diagrams provide quantitative data on severe and fatal 
accidents reviewed by geographical area. The statistics 
of occupational diseases throughout Georgia, the distri-
bution of occupational diseases under the infl uence of 

physical, chemical and other factors of the past years 
are also discussed in this article. Moreover, new social 
protection mechanisms are provided, which should take 
into account the severity of the work process in the con-
ditions of exposure to harmful and dangerous factors of 
the production environment. The article presents recom-
mendations based on the examples of developed coun-
tries in the form of social protection schemes. The article 
focuses on the positive impact of new labor legislation 
and new safety standards in the construction sector in 
Georgia. 

KEY WORDS: occupational health and safety; 
decent labor; worthy labor; trauma; occupational dis-
eases; statistics of accidents; regulations in construction.

РАЗМАДЗЕ Н.А., КУНЧУЛИЯ Т.С., 
МАГЛАПЕРИДЗЕ Т.

ВЛИЯНИЕ НОВОГО ЗАКОНОДАТЕЛЬСТВА 
О СТРОИТЕЛЬСТВЕ НА СТАТИСТИКУ 
ТРАВМАТИЗМА

АННОТАЦИЯ. В статье анализируется 
статистика серьезных и смертельных аварий как 
в мире, так и в Грузии. Определены роль и задачи 
Международной организации труда по созданию 
достойных и безопасных условий труда. Таблицы 
и диаграммы предоставляют количественные 
данные о тяжелых авариях и несчастных случаях 
со смертельным исходом по географическим 
регионам. Также обсуждается статистика 
профессиональных заболеваний по Грузии, 
распространение профессиональных заболеваний 

под воздействием физических, химических и других 
факторов за последние годы. Также предусмотрены 
новые механизмы социальной защиты, которые 
должны учитывать тяжесть рабочего процесса в 
условиях воздействия вредных и опасных факторов 
производственной среды. В статье представлены 
рекомендации на примере развитых стран в виде 
схем социальной защиты. Статья посвящена 
положительному влиянию нового трудового 
законодательства и новых стандартов безопасности 
в строительном секторе на статистику несчастных 
случаев.

КЛЮЧЕВЫЕ СЛОВА: безопасный труд; 
достойный труд; травмы; профессиональ ные 
заболевания; статистика несчастных случаев; 
правила в строительстве.
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polimeruli matricis miReba biodegradirebadi kompozitebis Seqmnis polimeruli matricis miReba biodegradirebadi kompozitebis Seqmnis 

mizniTmizniT

anotacia. anotacia. sinTezurma polimerulma masa-

lebma SeaRwies adamianis cxovrebisa da saqmiano-

bis praqtikulad yvela sferoSi. dRes am masalebis 

mdgradoba qimiuri Tu biologiuri daSlis (de-

gradaciis) mimarT ganixileba seriozul safrTxed 

garemosaTvis, radgan abinZurebs ekosistemas. amitom 

ganviTarebis Tanamedrove etapze, polimerebis qimiisa 

da teqnologiisaTvis mniSvnelovan gamowvevad iqca 

iseTi masalebis Seqmna, romlebic degradirdebian 

da „gaqrebian“ dakisrebuli funqciis Sesrulebis 

Semdeg, iqneba es inJineria Tu adamianis saqmianobis 

sxva sfero. ekomegobruli masalebis msoflio ba-

zri wrafad, weliwadSi 20-25 %-iT izrdeba. naS-

romSi mocemulia maRali meqanikuri maxasiaTeblebis 

mqone polimeruli kompozitebis matricis meqanikuri 

Tvisebebisa da biodegradaciis Seswavlis zogierTi 

Sedegi. am mimarTulebiT aqtiurad grZeldeba kv-

levebi.

sakvanZo sityvebi: sakvanZo sityvebi: polimeruli kompoz-

itebi; biodaSladi masalebi; polimeruli matrica.

kvleva ganxorcielda SoTa rusTavelis saqarTvelos erovnuli samecniero fondis mxardaWeriT 

(CARYS-19-836 `dartymamedegi da biodegradirebadi polimeruli kompozitebis Seqmna da teqnologiis 

transferis uzrunvelyofa”).

ukanaskneli oci wlis ganmavlobaSi msoflio 

masStabiT intensiurad mimdinareobs kvlevebi dar-

tymamedegi polimeruli kompozitebis (pk) Seqmnis 

mimarTulebiT. pk warmoadgens masalas, romelic 

Sedgeba uwyveti organuli warmoSobis polimeris-

agan (matrica, SemakavSirebeli) da maarmirebeli sa-

Sualebisgan. es ukanaskneli gansazRvravs pk simt-

kices, matrica ki uzrunvelyofs masalis monoli-

Turobas, zRudavs maarmirebeli ConCxis Zvradobas 

da xels uwyobs Zabvebis Tanabar ganawilebas ma-

salaSi. rogorc ukanaskneli publikaciebi cxady-

ofs, zogierTi pk gamoirCeva kinetikuri energiis 

STanTqmis kargi unariT, rac metad mimzidvels 

xdis dartymamedegi konstruqciebis/elementebis 

Seqmnis teqnologias. dartymamedegobis maRali 

maCveneblis mqone pk miRebis mTavari problema aris 

aucilebeli da sakmarisi maxasiaTeblebis mqone 

rogorc samatrice, ise maarmirebeli komponentebis 

qona. samatrice masala mniSvnelovnad gansazRvravs 

ara marto dartymebisagan damcavi sxvadasxva saxis 

struqturis damzadebis teqnologias, aramed aseTi 

struqturebis dartymamedegobasac [1-3].

ZiriTad samatrice masalad poliesteruli 

fisi iqna gamoyenebuli. mis safuZvelze Seqmnili 

pk gamoirCeva sakmaod maRali meqanikuri, maT So-

ris dartymamedegobis maxasiaTeblebiT. amasTan 

erTad es pk xasiaTdeba maRali biomedegobiT, 

rac SeuZlebels xdis, eqspluataciidan gamosv-

lis Semdeg, mis utilizacias niadagSi damarxvis 

gziT. problema gansakuTrebiT rTuldeba maSin, 

roca saqme gvaqvs didi gabaritis mqone, mraval-

tonaJian narCenebTan.

kvlevis procesSi gamoyenebul iqna ZiriTad 

matricad poliesteruli fisi, xolo biodegra-

direbad komponentad-poli(ester Sardovana). 

aminomJavuri polim(ester Sardovanebi) dRes 

arian yvelaze mtkice, maRalmoduliani biodegra-

direbadi polimerebi. xasiaTdebian maRali simt-

kicis maCvenebliT 6.0±1.1 GPa da arsebiTad aRe-
matebian sxva, komerciulad xelmisawvdom bd po-

liesterebis maCveneblebs, magaliTad rogoricaa, 

Tirozinidan warmoqmnili polikarbonatebi (1-2 

GPa), poli (L-laqturi mJava) (3-3.5 GPa) da 
poli (propilenis fumarati) (2.2 GPa). aseTi 
polimerebis gamoyeneba perspeqtulia ekologiu-

rad megobruli, araorganuli SemavseblebiT dat-

virTuli, bd kompozitebis misaRebad. davamzadeT 

sacdelad 2 %, 10 %, 25 %, 50 % da 75 %-iani 

analizi - АНАЛИЗ - ANALYSIS



samTo Jurnali, #1(44), 2021  91

nimuSebi (2% poliesterSardovana ((peu) 98% 

poliesteri (pe)) [4-5]. es nimuSebi damzadda 

sxvadasxva garemoSi biodegradaciis kvlevisTvis 

(sur.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sur. 1. polimeruli (2 %, 10 %, 25 %, 50 % da 75 %-iani) nimuSebi degradaciis kvlevisTvis

polimeruli nimuSebis Seswavlis mniSnelovan 

process warmoadgens biodegradaciis Seswavla. 

praqtikaSi gamoiyeneba oTxi SedarebiT martivi 

meTodi: potenciometruli titracia (Seiswavlis 

bmebis gaxleCas), gravimetria (Seiswavleba nimu-

Sis wonis kleba), gel-qromatografia (dakvirveba 

mimdinareobs da Seiswavleba polimeris moleku-

luri masis cvlileba) da saerTo organuli nax-

Sirbadis Semcvelobis - Total Organic Carbon, TOC 
gansazRvra (am meTodiT fasdeba xsnarSi gadasuli 

dabalmolekuluri organuli naerTebis jamuri 

raodenoba) [6-8]. kvlevis mocemul etapze SeirCa 

biodegradaciis Sesaswavlad ori meTodi: gravime-

tria da saerTo naxSirbadis Semcvelobis gansaz-

Rvris meTodi (TOC). gravimetruli meTodi iZl-

eva saSualebas Seswavlil iqnas maRalmolekulu-

ri naerTebis biodegradaciis kinetika xangrZlivi 

drois ganmavlobaSi da warmoadgens raodenobrivi 

analizis erT-erT mniSvnelovan meTods.

SeirCa oTxi sxvadasxva garemo. gamoiyo ori 

tipis niadagi. niadagi-I es aris bunebrivi fi-

Wvnari garemo. niadagi xasiaTdeba tenianobis 

maRali maCvenebliT ≈ 70 %. niadagi - II e.w. 

„noyieri niadagia“. mis SemcvelobaSia: torfi – 

40 %, agroperliti – 30 %, qoqosis substrati 

- 20 %. niadagi damuSavda Txevadi biohumusiT 

– 100 ml. niadagi Seicavs niadagwarmomqmneli 

baqteriebis sporebs. pH Seadgens 7,5. niadagis 
tenSemcveloba Seadgens ≈ 80-85 %. niadagi mo-

Tavsebulia eqsikatorSi da ganTavsebulia labo-

ratoriaSi. saSualo temperatura 27 0C-s Sead-
gens. aseT pirobebSi yalibdeba mikrobiologiuri 

garemo. am areSi moTavsebul iqna nimuSebis xu-

Tive tipi da dakvirveba mimdinareobs degrada-

ciis procesze. degradaciis kvlevisTvis mesame 

ared SeirCa sokos komposti. es ukanaskneli sa-

mecniero miznebisTvis mogvawoda rusTavis so-

kos qarxanam - Sps „TeTri qudi“. kompostis 

pH = 7,5-7,8. igi 7 wliani daZvelebisaa. meoTxe 

sakvlev ares warmoadgens fermenti lipaza. de-

gradaciis procesi Seswavlis etapzea. nimuSebis 

zedapirs vakvirdebodiT optikuri mikroskopis 

meSveobiT (sur.2) da vakontrolebdiT nimuSebis 

masis cvlilebas. 
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sur. 2 miRebuli nimuSebis morfologia, Zeiss-is optikuri mikroskopi, x200 
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polimeruli nimuSebis degradaciis procesis 

Sesaswavlad viyenebT wylis analizur xelsawy-

os Dr-3900 speqtrofotometrs. es ukanaskneli 

moicavs winaswar daprogramebul 250 fotome-

triul analizs. fotometria keTdeba xiluli 

sinaTlis teqnologiiT. talRis sigrZe 320 – 

1100 nm, sizuste ± 1.5 nm. Tavdapirvelad po-

limeruli nimuSis daSla Seiswavleba sxvadasxva 

pH-ze. organikisgan Tavisufal wyalSi, polim-

eris degradaciis Sedegad miRebuli Tavisufali, 

organuli naxSirbadis gadayvana moxdeba. zemoT 

xsenebuli speqtrofotometriT Seiswavleba or-

ganikisgn Tavisufal wyalSi polimeris daSlis 

Sedegad miRebuli naxSirbadis raodenoba, rac 

Tavis mxriv saSualebas iZleva SevafasoT polim-

eris daSlis xarisxi sxvadasxva agresiulobis 

garemoSi.

degradaciis procesis Seswavlis paralelu-

rad, vikvlevT xuTive polimeruli nimuSis meqa-

nikur maxasiaTeblebs. poli(ester Sardovanas) 

koncentraciis mateba iwvevs matricis miRebi-

saTvis saWiro gamxsnelis raodenobis gazrdas. 

gamyarebis procesSi warmoiqmneba Sida forebi, 

ris Sedegadac miiReba rbili nimuSebi. suraTze 

3 mocemulia 2 %-iani nimuSi, 

 

sur. 3 biodegradirebadi komponentis ganawileba matricaSi

sadac kargad Cans biodegradirebadi kompo-

nentis ganawileba mTels matricaSi.

kvlevis Sedegad, optimalur matricad Se-

varCieT poliesteruli fisi 98 % poli (ester 

Sardovana) 2 %. am matricis safuZvelze damza-

debuli polimeruli kompoziti ekomegobrulia 

da aseve unda xasiaTdebodes misaRebi, maT Soris 

dartymamedegobis maxasiaTeblebiT, risi Seswav-

lac dagegmilia warmodgenili samuSaos meore 

etapze. 
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OBTAINING A POLYMER MATRIX TO 
CREATE BIODEGRADABLE COMPOSITES

ANNOTATION. Synthetic polymers have infi l-
trated almost every aspect of the life. the resistance of 
synthetic polymers to chemical/biological degradation 
has become a serious concern for the environment. This 
posed a challenge to modern polymer chemistry for the 

synthesis of degradable polymers (DPs) that will “disap-
pear” after fulfi lling functions be it engineering, or other 
areas. The market for these eco- friendly materials is ex-
panding rapidly, averaging 20-25 % per year. The study 
of the mechanical properties and biodegradation of the 
matrix of polymer composites with high mechanical 
properties is given in the paper. Studies in this direction 
are actively ongoing.

KEY WORDS: polymer composites; biodegrad-
able materials; polymer matrix.

КВИНИКАДЗЕ С.М., КИРТАДЗЕ Л.Б., 
ВАНИШВИЛИ А.Л., ЦВЕРАВА Д.Т., 
СТЕРЯКОВА С.И., АБАШИДЗЕ Г.С. 

РАЗРАБОТКА ПОЛИМЕРНОЙ 
МАТРИЦЫ С ЦЕЛЬЮ ПОЛУЧЕНИЯ 
БИОДЕГРАДИРУЕМОГО КОМПОЗИТА

АННОТАЦИЯ. В статье представлены неко-
торые результаты исследования свойств биодегра-
дируемой полимерной матрицы. Синтетические 
полимерные материалы прочно вошли практически 
во все сферы жизнедеятельности человека. Сегодня 
устойчивость этих материалов к химическому или 
биологическому разложению (деградации) счита-

ется серьезной угрозой для окружающей среды, 
поскольку загрязняет экосистему. Поэтому на со-
временном этапе развития для химии и технологии 
полимеров стало важным создание материалов, ко-
торые разлагаются и «исчезают» после выполнения 
возложенной функции, будь инженерия или другая 
область человеческой деятельности. Мировой ры-
нок экологически чистых материалов стремительно 
растет на 20-25 % в год. Исследования в этом на-
правлении активно ведутся.

КЛЮЧЕВЫЕ СЛОВА: полимерные компози-
ты; биоразлагаемые материалы; полимерная матри-
ца



94         samTo Jurnali, #1(44), 2021 

uak 631.574uak 631.574

akad. doqtori, asoc. profesori m. qavTaraZeakad. doqtori, asoc. profesori m. qavTaraZe

madneulis samTo-gamamdidrebeli sawarmos garemoze zemoqmedebis madneulis samTo-gamamdidrebeli sawarmos garemoze zemoqmedebis 

zogierTi ekologiuri aspeqtebi da gavlena cocxal organizmebzezogierTi ekologiuri aspeqtebi da gavlena cocxal organizmebze

anotacia.anotacia. naSromSi ganxilulia sasicocx-

lod mniSvnelovani ekologiuri sistemis - wyali, 

niadagi, atmosferuli haeri da sxv. toqsikuri 

liTonebiT intensiuri gaWuWyianebis gardauvali 

Tanmdevi procesebi. gamofitvis Sedegad warmoqm-

nili sulfatebis wyalSi xsnadobisa da wyalSi 

migraciis maRali unari. mimdebare teritoriebze 

arsebuli mdinareebis - maSaverasa da kazreTulas 

gaWuWyianebis procesSi raionis hidrografiuli qse-

lis maxasiaTeblebi, karieris da gamamdidrebeli kom-

binatis zegavlenis arealSi moqceuli mdinareebis 

faunis mdgomareoba. warmodgenilia samTomopovebiTi 

da madnis gadamamuSavebeli procesebis gavlena gare-

moze, warmodgenilia samTo- mompovebeli kombpleqsis 

mimdebare teritoriis- niadagis, haeris da bunebri-

vi wylebis gamokvlevis Sedegebi, maTSi toqsikuri 

metalebis Semcveloba - ganawileba. naSromSi yu-

radReba gamaxvilebulia damabinZurebeli komponen-

tebis uaryofiT zegavlenaze adamianisa da cocxali 

organizmebis janmrTelobaze.

sakvanZo sityvebi: sakvanZo sityvebi: wiaRiseuli; sabado; 

garemoze zemoqmedeba; Camdinare wylebi; adamianis 

janmrTeloba; biomravalferovneba; cirkuraluri 

ekonomika.

wiaRiseulis mopovebis teqnologiebis ganvi-

TarebasTan erTad gaizarda misi mopovebis masS-

tabebi, rasac Sedegad did teritoriebze tyee-

bis gaCexva da mcenareuli safaris ganadgureba 

moyveba. es ki pirdapir iwvevs landSaftis cvli-

lebas da zemoqmedebas axdensbiomravalferovne-

baze. niadagis dabinZurebasTan erTad adgili 

aqvs miwisqveSa da zedapiruli wylebis dabi-

nZurebas. am mizeziT gamowveuli socialuri da 

bunebrivi garemos cvlileba zemoqmedebas axdens 

adgilobriv mosaxleobaze. xSirad sworedes vi-

Tareba xdeba konfliqtis ZiriTadi mizezi, mag. 

soflis meurneobisTvis gamosadegi teritoriebi 

eTmoba mopovebiT saqmianobas, xdeba sasmeli da 

sairigacio wylebis dabinZureba da sxv. xSir 

SemTxvevebSi idealurad mowyobili sabadoe-

bis SemTxvevebSic ki adgili aqvs garkveuli 

saxis uaryofiT zemoqmedebas, maSinac ki, rode-

sac riskebi minimumamdea dayvanili. samwuxarod 

ganviTarebadi qveynebis magaliTze unda iTqvas, 

rom mompovebeli kompaniebis pasuxismgeblobis 

sakiTxi jerovnad ar aris gamyarebuli erovnu-

likanonmdeblobis doneze da ar arsebobs mkacri 

kontroli kanonis Sesrulebaze. es viTareba am 

bolo periodSi Znelad kontrolirebadia epide-

miuri viTarebis gaTvaliswinebiT. Yyvela SemTx-

vevaSi mosaxleoba unda iyos maqsimalurad in-

formirebuli ra saxis saqmianoba igegmeba maTi 

gansaxlebis adgilis maxloblad, am saqmianobiT 

gamowveuli zegavlena maT janmrTelobaze, aseve 

winaswar unda iyvnen informirebulebi sawarmos 

mier dagegmili Semdgomi RonisZiebebisa damaT 

winaSe SesaZlo safrTxeebis warmoSobis Sesaxeb 

(mag. sakuTrebis CamorTmeva da sxv.)

oqros mopovebis gavlena garemoze dakav-

Sirebulia sabadodan madnis amoRebisa da gada-

muSavebis sawarmoo procesebTan. madnidan Ria 

wesiT oqros mopovebisas adgili aqvs miwidan 

didi raodenobiT fuWi qanebis amoRebas, romelic 

did teritoriebs ikavebs da Sedegad mcenareuli 

safarisa da tyis safaris ganadgurebas iwvevs, 

rasac Sedegad moyveba biomravalferovnebis 

dakargva, erozia, daSlamva, wyaldidobebi, aseve 

sasoflo-sameurneo savargulebis Semcireba da 

adgilobrivi mosaxleobis gadasaxleba. vinaidan 

samTomompovebeli saqmianoba didi raodenobiT 

wylis saSualebiT xorcieldeba, mopovebiTi sa-

muSaoebis Sedegad gamoTavisuflebeli liTonebi 

xvdebian miwisqveSa da zedapirul wylebSi, Se-

sabamisad madnis gadamuSavebis Semdeg narCenidan 

garemoSi xvdeba mZime liTonebi da sxva saSiSi 

damabinZureblebi (cianidi, koncentrirebuli mJa-

vebi da tuteebi). 
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sur. 1. karierze oqros mopovebiTi samuSaoebi

rac Seexeba haeris dabinZurebas, samTomopove-

biTi procesebiT gamowveuli haeris dabinZureba 

iwvevs respiratorul problemebs. janmrTelo-

bisaTvis potenciur safrTxes warmoadgens mZime 

liTonebi, romlebic anTropogenul damabinZureb-

el qimiur nivTierebaTa Sorisaa da maT maRali 

toqsikuroba da organizmSi akumulaciis unari 

gaaCnia. amdenad, miuxedavad sxvadasxva gamwmendi 

RonisZiebebisa, samrewvelo Camdinare wyalSi maTi 

Semcveloba mainc maRalia. maTi garemoSi moxve-

dris gza ki sawarmoebis kvamliTa da mtvris 

saxiTacaa SesaZlebeli. mZime liTons SeuZlia 

Seqmnas mdgradi organuli naerTi, romelic wy-

alSi kargi xsnadobiT xasiaTdeba, rac aadvilebs 

maT bunebriv wyalsatebvebSi moxvedris SesaZle-

blobas. burRvis, afeTqebisa da miwis amoRebis, 

transportiT fuWi qanebis gadazidvis da sxva 

teqnikuri samuSaoebis dros haeris dabinZureba 

SesaZlebelia siliciumis dioqsidos araor-

ganuli mtvriT da myari nawilakebiT moxdes. 

dabinZurebis wyaro gadamzidavi manqanebis gam-

onabolqvic aris. gansakuTrebiT didi raodeno-

bis mtveri madnis msxvrevis procesSi warmoiqm-

neba. am procesSi TiTqmis SeuZlebelia mtvris 

daWera, romelic kaJmiwas Seicavs, rac muSa per-

sonals janmrTelobis kuTxiT did safrTxes 

uqmnis. isini seriozuli riskis qveS imyofebian; 

kerZodxangrZlivi periodis ganmavlobaSimtver-

Tan mudmivi kontaqtisasfiltvebis daavadebis 

(silikozi) ganviTarebis kuTxiT.igive problemaa 

kiris saamqroSic sadac aseve ar xdeba mtvris 

daWera.

vinaidan raionSi ganiTarebulia soflis meur-

neoba, mabaReoba, mebostneoba, mevenaxeoba aucile-

blad yuradsaRebia Camdinare wylis sisufTavis 

xarisxi, vinaidan mosaxleoba mas iyenebs sairiga-

ciod, rac pirdapir gulisxmobs mZime liTonebis 

moxvedras sarwyavi niadagis fenebSi, raioni ki 

Tbilisis (da ra marto) ZiriTadi mommaragebe-

lia soflis meurneobis produqtebiT. problema 

mdgomareobs imaSic,rom am teritoriebze mra-

vali WaburRilia. rac Seexeba teritoriaze ker-

Zod aRmosavleT ferdze dayril fuW qanebs, maTi 

intensiuri gadarecxva atmosferuli naleqebiT 

iwvevs maT bioqimiur da eleqtroqimiur daSlas 

da foladauris xeobis dabinZurebas mZime met-

alebiT.

dabinZureba dakavSirebulia:
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 ● niadagis da mcenareuli safaris meqani-

kur daSlasTan;

 ● niadagis dabinZurebasTan;

 ● miwisqveSa da zedapiruli wylebis dabi-

nZurebasTan;

 ● haeris dabinZurebasTan;

madneulis polimeruli kombinatis teri-

toriazemoqmedebs saaqcio sazogadoeba “mad-

neuli, romelic axdens rogorc spilenZis, aseve 

oqros gamomuSavebas. aqve funqcionirebs kompania 

“ekologi”, romlis pirdapiri movaleobaa kari-

erSi dagrovili wylis gadmotumbva da gawmenda.

teqnologiurad miiReba spilenZis Semcveli-

qalgopiritis gamodnobiT. es procesi moZvele-

bulia da saWiroebs modernizacias. karieridan 

amoRebuli spilenZis dabali Semcvelobis qa-

nebis dasawyobeba xdeba calke- mocilebul adg-

ilas. SemdgomSi saaqcio sazogadoeba `kvarci-

ti” axdens oqros miRebas. oqros damuSavebisas 

windawin dafxvnili qanis masa-grova (351 813 

tona) moTavsebulia myar masivSi specialurad 

momzadebul CaRrmavebaSi, sadac xdeba misi mor-

wyva cianidis mJaviT. rom SeizRudos mJavisa 

da toqsikuri elementebis gaJonva, grovis ZirSi 

dafenilia specialuri sqeli polieTilenis ori 

fena, maT Soris ki moTavsebulia geoteqstilis 

fena. amdenad, pirvel fenaSi mJavis gaJonvisas 

igi ikribeba specialur sacavSi da Semdeg isev 

brundeba damuSavebis ciklSi. oqros miRebis 

procesSi mJavis done mowmdeba yovel saaTSi. 

damuSavebis farTobi Seadgens 65000 m2. 

procesis mimdinareobisas orTqldeba 10-12 

% wyali, amitom yovel saaTSi sistemas emateba 

200 m3 wyali. am dros cianidis hidroliziT 

warmoiqmneba (0,5-1,2 %) hidrocianidis mJa-

vis gazuri fraqcia, rac metyvelebs imaze, rom 

zedapiridan aorTqlebuli wyali Seicavs am 

toqsikur komponentebs. damuSavebis es meTodi 

yvelaze iafia cnobil meTodebs Soris. proce-

sis dasrulebisas sxva adgilze mzaddeba axali 

grova. adgilis dezaqtivizacia xdeba sufTa 

wyliT, Tumca gaugebaria, sad midis moxmare-

buli wyali. garda amisa, adgilze kidev rCeba 

cianidi,romelic SeiZleba Cairecxos mdinareSi 

wvimis wyliT. teqnologiuri cikli iTval-

iswinebs karieridan Camonadeni wylis Segrovebas 

specialur sadrenaJo auzSi da mis neitral-

izacias kiriT. samwuxarod, yovelTvis ver xdeba 

am pirobebis Sesruleba finansuri sirTuleebis 

gamo. garda amisa, moZvelebuli sadrenaJo sistema 

wvimian periodSi ver aswrebs karieridan wylis 

gadmotvirTvas da dabinZurebuli wyali xvdeba 

pirdapir mdinare kazreTulaSi. 

samwuxarod, ucnobia karieris eqspluata-

ciaSi Sesvlamde raionSi arsebuliekologiuri 

mdgomareoba. bolnisis raionSi dabinZurebis 

sistemuri Seswavla daiwyo 1993-94 wlebi-

dan da mas awarmoebda sxvadasxva samTavrobo 

da arasamTavrobo organizacia. yvela maTganma 

daadastura 20 km farglebSi raionis niada-

gis dabinZureba samjer aRemateba dasaSvebs. 

kerZod, garemos dacvis saministros davalebiT 

firma `gamam” gansazRvra mdinare kazreTulaSi 

spilenZis koncentracia, romelmac Seadgina 286 

mg/l, rodesac dasaSvebi norma Seadgens 0.1 mg/l. 

zogierT adgilas mdinare kazreTulasa da ma-

SaveraSi dabinZureba dasaSvebs 50 da 100-jer 

aRemateba. magaliTad, karieridan Camonadeb wy-

alSi Cd Seadgens 3.8 mg/l, rac 2000-jer metia 

dasaSvebze (0.002 mg/l). 

karierisa da qarxnis mimdebare teritoriaze 

saerTo jamSi 18 elementis koncentracia aRe-

mateba dasaSvebs. 

cxrili 1

mZime metalebiskoncentraciebi mdinare kazreTulaSi

karieridan Camonadeni m3 saSualo mniSvnelobebi, mg/l saSualo wliuri Camonatani tonebSi

dRiuri wliuri Cu Zn Fe SO4
Cu Zn Fe SO4

300 100 000 700 300 700 6000 700 300 700 6000

mdinareebis maSaverasa da kazreTulas de-

taluri kvlevebi Catarebulia saqarTvelos 

teqnikuri universitetis hidrogeologiisa da 

sainJinro geologiis kaTedris profesoris u. 

zviadaZis xelmZRva-neblobiT (1, 32). gamokvleu-

lia niadagisa da wylis sinjebi (mdinareebis 

ukangori, kazreTula da sxv.)

am kvlevebiT dadgenilia, rom rogorc kari-

erTan, aseve misgan mocilebiT, 40 km-ze md. ma-

Saveras gaswvriv, dabinZureba aWarbebda msoflio 
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hidrografiuli qselisTvis miRebul mZime met-

alebis dasaSveb gasaSualebul mniSvnelobebs: 

spilenZi–0.007 mg/l, TuTia – 0.02 mg/l, kad-

miumi – 0.0002 mg/l, tyvia – 0.001 mg/l, rki-

na -·0.07 mg/l; manganumi – 0.01 mg/l. es mniS-

vnelobebi warmoadgenen erTgvar fons aTvlis 

sawarmoeblad. qvemoT, cxrilSi moyvanilia mZime 

liTonebis Semcvelobebis sidideebi karieridan 

daSorebis gaTvaliswinebiT. 

avtorebis mier Seswavlilia e.w. fonuri 

mniSvnelobebic anu md. maSaveraSi mZime liTonebis 

koncentraciebi mis SeerTebamde md. kazreTulas-

Tan. am sinjebSi koncentraciebis mniSvnelobebi 

normaze mcirea. monacemebidan TvalnaTliv Cans, 

rom karieridan (gaWuWyianebis keridan) daSo-

rebis mixedviT liTonTa Semcveloba mdinaris 

wylebSi TandaTanobiT da ganuxrelad mcirdeba. 

zogierTi elementi ki (Cd, Pb, Ni, Co) mTlianad 

qreba. amasTan, koncentraciebis TandaTanobiTi 

Semcirebis tendencia SenarCunebulia karieri-

dan daaxloebiT 3 km-is manZilze, Semdgom isini 

mkveTrad mcirdeba. ganxiluli faqtobrivi masa-

lis safuZvelze avtori adgens, rom dabinZurebis 

maqsimaluri mniSvnelobebi aRiniSneba karieridan 

3 km farglebSi, Tumca maTi normaze maRali mniS-

vnelobebi aRiniSneba 40 km Semdeg mdinare xramSi, 

sadac isini aWarbeben msoflio masStabis gasaSu-

alebuls: spilenZi – 54.3-jer, manganumi – 43-jer, 

TuTia – 27-jer, rkina – 23-jer.

cxrili 2

mZime liTonebis Semcveloba kazreTis regionis mdinareebSi

#
sinjis aRebis 

adgili

m
a
n
Z
i
l
i
 

d
a
b
i
n
Z
u
r
e
b
i
s

mikrokomponentebis Semcveloba, mg/l

Cu Cd Zn Pb Co Ni Fe Mn

1 2 3 4 5 6 7 8 9 10 11

1 karieris fskeridan 0 2334.7 21.6 362.7 0.34 kvali kvali 1552 71.7

2

sayrelis ZirSi 

gamomdinare 

nakadidan

1000 1680 10 372 0.5 3.36 0.14 1152 101

3

md. kazreTuladan 

wminda samebis 

eklesiamde

2200 1000 4.78 360 0.44 kvali kvali 1092 67

4
md. kazreTuladan 

(saqvabis pirdapir)
2450 740 3.72 330 0.42 kvali kvali 816 50

5
md. kazreTuladan 

(kaz. ass pirdapir)
3050 640 3.5 3.10 0.31 kvali kvali 780 46

6

md. maSaverasa 

da kazreTulas 

SesarTavi

4575 32 0.14 9.84 0.2 kvali kvali 9.6 1.96

7

md. maSaverasTan 

(sof. kianeTis 

pirdapir)

5075 16 0.04 7.08 0.5 kvali kvali 6.4 0.98

8
sof. kianeTTan (md. 

maSaveras dambidan)
8325 14 kvali 6.2 kvali kvali kvali 6.16 0.96
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9

md. maSaveradan 

(ratevansa da 

bolniss Soris)

15825 11.6 kvali 5.64 kvali kvali kvali 4.96 0.84

10

md. maSaveridan 

(sof. raWis 

ubanidan)

24575 8.1 kvali 5.15 kvali kvali kvali 2.4 1

11

md. xramidan (sof. 

Tamarisamde 1 km 

zemoT)

31575 0.96 kvali 0.64 kvali kvali ar aris 2.36 0.54

12
md. xramidan (sof. 

Tamaraisidan 1 km)
34075 0.48 kvali 0.3 kvali kvali ar aris 1.03 0.52

cxrili 3

toqsikuri liTonebis Semcveloba niadagSi

#

sinjis aRebis adgili
toqsikuri metalebis Semcveloba, mg/l

Cu Zn Cd Pb Mn Fe Co Ni Sr Li
zRvrulad dasaSvebi 

koncentracia
10.0 36.0 0.2 11.0 50.0 - 4.0 2.0 40.0 0.3

1 kazreTis boloSi, puris yanidan 9.6 - - 6.6 kv. - - - - 3.9

2
kazreTsa da sof. baliWs 

Soris kombostos naTesebidan
14.8 kv. kv. 5.8 364.5 62.4 - 348.5 4.4

3 sof. baliWi, napurali yanidan 14.1 - - - kv. - - 12.3 - 4.7

4
kazreTi, samxerxaos maxloblad, 

ferdobidan
- 12.2 - kv. - kv. - - kv. 4.7

5
kazreTis zemoT, tyiani 

ferdobidan
22.50 568.7 20.6 4.2 1687.5 67.5 42.5 12.0 147.4 4.8

6 kazreTi, fiWvis xeebis parki 51.1 - - kv. - - 64.0 - - 4.0

7 kazreTi, kiris saamqrodan 10.4 - - 3.7 kv. - - - 370.3 4.3

8

drenirebuli wylis 

rezeruaris qvemoT, gamomSrali 

meqanikuri masalidan

288.6 772.2 84.2 - 1366.7 - 57.8 - 108.9 3.1

9
kazreTi, gamwmendi nagebobebis 

ezoSi 
8.1 - - - kv. - 59.3 - kv. 0.2

10
kazreTi, gogirdwyalbadian 

WaburRilTan 
25.9 - kv. - - - 57.8 - - 2.5

11
kazreTis gadasaxvevTan, 

Wadrebis xeivanSi
10.4 kv. - - - - 62.4 kv. 152.5 4.0

12
sof. muSevanis gadaswvriv 

ferdobidan
4.3 228.0 2.1 2.0 17.9 23.5 27.0 8.5 220.0 3.2

13 sof. kianeTi, naxnavidan 43.7 688.6 2.8 1.7 10.4 21.5 31.5 7.5 319.0 3.2

14
sof. kianeTis maxloblad 

napuralidan
21.5 - 9.2 kv. - - kv. - - 4.0

15

kazreTis gadasaxvevis 

daSorebiT, sarwyavi arxis 

maxloblad

37.7 308.6 2.7 1.9 7.3 26.0 19.5 6.8 171.6 3.0

ekologia - ЭКОЛОГИЯ - ECOLOGY



samTo Jurnali, #1(44), 2021  99

zemoT moyvanili monacemebis mixedviT udavoa, 

rom mdinare kazreTulasa da im sasoflo-sameur-

neo niadagebis nimuSebSi, romelTa sarwyavadac es 

mdinare gamoiyeneba, mZime metalebis Semcveloba 

mniSvnelovnad aWarbebs zRvrulad dasaSveb kon-

centraciebs. am mizeziT, mdinare kazreTulasa 

da maSaveraSi (md. kazreTulas masSi Cadinebis 

Semdeg) Seqmnilia cocxali organizmebis norm-

aluri zrda-ganviTarebisaTvis gausaZlisi piro-

bebi. 2012 wlis agvistos, germanelma mecnierebma 

kvlevis Sedegebi gamoaqveynes. 3 wlis muSao-

bis Semdeg, maT daamtkices, rom mZime liTonebiT 

dabinZurebul niadagze moyvanili erTwliani 

kulturebic dabinZurebulia. mZime liTonebi 

niadagidan sakveb jaWvSi gadadis. 

bolnisiT germaneli niadagmcodne piter-

feliqs heningseni 1999 wels dainteresda. 

is qarTveli kolegis, gengiz uruSaZus rCeviT, 

imave wels saqarTveloSi Camovida da bolnisi 

moinaxula. sasoflo-sameurneo niadagis pirvel-

ma sinjebma aCvena, rom niadagi mZime liTonebiT 

– spilenZiT, TuTiiTa da kadmiumiT ·iyo dabi-

nZurebuli. 

„folksvagenis“ fondisagan 3 wliani kvlevi-

saTvis saWiro dafinansebis mopovebis Sedegad 

germaneli mecnierebi bolnisis soflebis baRCeb-

Si xilis, bostneulisa da niadagebis sinjebs 

iRebdnen. saerTojamSi, sinjebi bolnisis raionis 

111 sxvadasxva kveTidan: 29 yanidan, 49 bostnidan 

da 33 xexilis baRidan aiRes. 3 wlis Semdeg 

piter feliqs-heningsenis varaudi mecnierulad 

dadasturda– mZime liTonebi niadagidan sakveb 

jaWvSi namdvilad gadadis. 

bolnisis raioni mSrali amindebiT gamoirCe-

va. mSrali klimatis gamo, glexebs sasoflo-

sameurneo savargulebis movla uwevT. 

mosarwyavad mdinare maSaveras wyals iyene-

ben mdinareSi dabinZureba Zvirfasi liTonebis 

mompovebeli sawarmo „madneulidan“ xdeba. kv-

leva dabinZurebis wyarod swored am sawarmos 

asaxelebs. „mdinare dabinZrebulia axlomdebare 

oqrosa da spilenZis sabados Ria karierisgan. 

mecnierebisaTvis naTelia, rom dabinZurebuli wy-

liT rwyvis Sedegad, niadagi wlebis ganmavloba-

Si binZurdeboda da axla sakveb jaWvSi gadavida“, 

– naTqvamia kvlevaSi. 

dabinZurebas yvelaze metad foTlovani 

bostneuli iRebs. bolnisSi moyvanil ispanaxSi 

mecnierebma didi raodenobiT kadmiumi aRmoa-

Cines. kadmiumiT dabinZurebis sademonstraciod 

mecnierebma eqsperimenti Caatares. ispanaxi miwis 

sam sxvadasxva monakveTze daTeses. samive nakve-

Tze mZime liTonebis koncentracia sxvadasxva 

iyo. pirvel da meore miwis nakveTze, sadac niada-

gi spilenZiT, TuTiiTa da kadmiumiT iyo gajere-

buli, ispanaxma meti raodenobis dabinZureba aiT-

visa da foTlebic ufro dauyviTlda. mesame na-

kveTze ki ispanaxi sagrZnoblad kargad xarobda 

da kadmiumis Semadgenlobac naklebad SeiTvisa, 

vidre or danarCen nakveTze. „ase dabinZurebuli 

kombosto, salaTis foTlebi da ispanaxi evro-

kavSiris qveynebSi ar gaiyideboda“, naTqvamia kv-

levaSi. germaniam ki aseT dabinZrebul niadagze 

saerTod aikrZaleboda mosavlis moyvana.“ mZime 

liTonebs niadagidan advilad STanTqaven sxva 

kulturebic: kartofili, pomidori, lobio, sim-

indi, wiwaka, yurZeni, xili– produqcia, romelic 

bolnisSi mohyavT da mTel saqarTveloSi iyide-

ba. kadmiumis da sxva mZime liTonebis Semadgen-

loba xilisa Tu bostneulSi yvelaze maRali 

iyo im adgilebze, sadac niadagi dabinZurebuli 

maSaveraTi irwyveboda. im baRebSi, sadac miwa 

sufTa wyliT irwyveboda, kadmiumis Semadgenloba 

zRvrulad dasaSveb koncentracias ar aRemate-

boda. arc saqarTvelos statistikis biuros da 

arc soflis meurneobis saministros ar gaaCnia 

informacia imis Sesaxeb, Tu ramdeni tona saso-

flo-sameurneo nawarmi gadis yovel wels bol-

nisis raionidan danarCen saqarTveloSi da sad 

iyideba iq moyvanili produqti. mdinare maSavera 

axlomaxlo teritorias weliwadSi ramdenjerme 

tboravs. am dros, mZime liTonebiT dabinZurebu-

li wyali balaxebSi ileqeba da grovdeba. bol-

niselebi mdinaris piras saqonels aZoveben. kv-

levaSi naTqvamia, rom mZime liTonebis gadatanis 

safrTxe arsebobs saqonlis rZesa da xorxSic. 

dabinZurebuli sakvebis xangrZlivad gamoyenebis 

Semdeg, mZime liTonebi, rogorc ukve aRvniSneT, 

SeiZleba adamianis organizmSi dagrovdes. Zvali, 

RviZli, elenTa– mikroelementebi, ZiriTadadam or-

ganoebSi grovdeba. aseve SesaZlebelia dagrovdes 

Tavis tvinSic. kvlevis Sedegad sakveb produqt-

Si aRmoCenili mikroelementebi – spilenZi, Tu-

Tia da kadmiumi bunebrivi koncentraciiT isedac 

arsebobs adamianis organizmSi. problema maSin 

iqmneba, roca mZime liTonebiT dabinZurebuli 

sakvebis xangrZlivad miRebis Sedegad, organizmSi 

mikroelementebi grovdeba da saSiS koncentra-
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cias aRwevs. organizmSi mikroelementebis didi 

raodenobiT dagroveba bioqimiuri procesebis 

Secvlas iwvevs, ramac mTeli rigi paTologiuri 

movlenebi SeiZleba gamoiwvios, bavSvTa, moxucebis 

daavadmyofebis organizmSi ki procesebi ufro 

swrafad mimdinareobs. erT-erTi Sedegi, romelsac 

organizmSi mZime liTonebis dagroveba iwvevs, re-

produqciuli janmrTelobis Secvlaa. paTolo-

giebi bavSvebSi, mkvdradSobadoba–reproduqciuli 

janmrTelobis cvlis erT-erTi Sedegia. kvle-

vis mixedviT, dabinZurebuli niadagebis srulad 

gawmenda SeuZlebelia. SeiZleba mZime liTonebis 

fiqsacia ise, rom mcenareebma mikroelementebi 

sul ufro da ufro mcire raodenobiT aiTvison. 

germanelma mecnierebma gamosavals miagnes. mZime 

liTonebiT dabinZurebul niadags rkinis fxvnils 

ayrian. fxvnili mZime liTonebs niadagSi aCerebs, 

afiqsirebs da mcenareSi misi aTvisebis Sansi mc-

irdeba. mZime liTonebiT dabinZurebuli niadagis 

rkinis fxvniliT gajereba Zviri proceduraa. kv-

levebis xelmZRvanels, piter feliqs-heningsens 

miaCnia, rom fermerebi amas sakuTari xarjebiT 

ver gaswvdebian. kvlevis Tanaxmad, dabinZureba 

dResac grZeldeba da problemis gadasawyvetad, 

saxelmwifo arc politikur da arc ekonomikur 

zomebs ar iRebs.

daskvnadaskvna

amrigad, Catarebuli kvleva gviCvenebs, rom mad-

neulisspilenZ- kolCedanaini sabados sanayaroe-

bze dagrovili gadasaxsneli qanebis uzarmazari 

masa atmosferuli agentebiT permanentuli ze-

moqmedebis qveS imyofeba da intensiurad aris 

gamofituli. sanayaroebi warmoadgenen kazreTis 

hidrografiuli qselis da maTTan kavSirSi myo-

fi gruntis wylebis mZime liTonebiT gaWuWy-

ianebis mTavar wyaros. gaWuWyianebis xarisxis 

Sesamcireblad gaweuli garkveuli teqnologi-

uri saxis RonisZiebebis ganxorcielebis miuxe-

davad ekologiuri kuTxiT raionis ekosistemis 

mdgomareoba jer jidev arasaxarbieloa. Camdi-

nare wylis gawmendis Sedegad garda imisa, rom 

miiReba sufTa teqnikuri wyali, teqnikurad da 

teqnologiurad SesaZlebelia gamoiyos calkeu-

li mZime liTonebi maTi Semdgomi gamoyenebisa 

da realizaciis mizniT, rac idealuri nimuSia 

cirkularuli ekonomikis ganviTarebis saqmeSi.
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КАВТАРАДЗЕ М.Л. 

НЕКОТОРЫЕ ЭКОЛОГИЧЕСКИЕ АСПЕКТЫ 
ВОЗДЕЙСТВИЯ МАДНЕУЛЬСКОГО ГОРНО-
ОБОГАТИТЕЛЬНОГО ПРЕДПРИЯТИЯ НА 
ОКРУЖАЮЩУЮ СРЕДУ И ВЛИЯНИЕ НА 
ЖИВЫЕ ОРГАНИЗМЫ

АННОТАЦИЯ: В работе рассмотрены 
неизбежные сопутствующие процессы 
интенсивного загрязнения токсичными металлами 
жизненно важной экологической системы – вода, 
почва, атмосферный воздух и т.д., высокая степень 
растворимости и миграции в воде возникающих в 
результате истощения сульфатов; характеристики 
гидрографической сети в процессе загрязнения 

рек Машавера и Казретула, существующих 
на прилежащей территории; состояние фауны 
рек, попадающих в ареал влияния карьера и 
обогатительного комбината. Показано влияние 
горнодобывающего и перерабатывающего процессов 
на окружающую среду, представлены результаты 
исследований почв, воздуха и природных вод на 
территории, прилегающей к горнодобывающему 
комплексу. В работе заострено внимание на 
негативное воздействие загрязняющих компонентов 
на здоровье человека и живых организмов. 

КЛЮЧЕВЫЕ СЛОВА: полезные ископаемые, 
рудник, воздействие на окружающую среду, 
сточные воды, здоровье человека, биоразнообразие, 
циркулярная экономика. 

KAVTARADZE М. 

SOME ECOLOGICALASPECTS OF MADNEULI 
MINING AND PROCESSING ENTERPRISE 
EFFECT ON THE ENVIRONMMENT AND 
IMPACT ON LIVINGORGANISMS

ABSTRACT: The work deals with inevitable con-
comitant processes of vitally important ecological sys-
tem – water, soil, atmospheric air etc. intensive contami-
nation by toxic metals; high degree of water solubility 
and high water migration of sulfates originated due to 
depletion; hydrographic network characteristics in the 
pollution process of Mashavera and Kazretula rivers ex-

isting at surrounding territory; fauna state of rivers fallen 
within the impact area of the quarry and ore-dressing 
enterprise. There is shown the infl uence of ore mining 
and processing processes on the environment, and re-
sults of soil, air and natural water study at the territory 
adjacent to the ore mining complex are given. The article 
pinpoints attention on negative effect of polluting com-
ponents on human and living organisms health. 

 
KEY WORDS: minerals, mine, environmental 

impact, waste water, human health, biodiversity, closed-
loop economy. 
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saqarTvelis samTo obieqtebis teqnikuri inspeqtirebis SesaxebsaqarTvelis samTo obieqtebis teqnikuri inspeqtirebis Sesaxeb

anotacia. anotacia. naSromSi ganxilulia momete-

buli teqnikuri safrTxis Semcveli obieqtebis, 

moqmed kanonmdeblobasTan Sesabamisobis dasadgenad 

gankuTvnili, normatiuli dokumentebi. aRwerilia 

inspeqtirebis organos akreditaciis da funqcioni-

rebis wesi; obieqtis teqnikuri inspeqtirebis Cat-

arebis Tanmimdevroba. ganxilulia sasargeblo wia-

Riseulis miwisqveSa da Ria wesiT mopovebisas te-

qnikuri inspeqtirebis dros gamovlenili yvelaze 

ufro ganmeorebadi Seusabamobebi, agreTve bunebrivi 

gamoqvabu lebis da mRvimeebis, (sadac xdeba adamianTa 

organizebuli daSveba) da sabagiro gzebis teqnikur 

inspeqtirebasTan dakavSirebuli sakiTxebi.

sakvanZo sityvebi: sakvanZo sityvebi: teqnikuri reglamen-

ti; standarti; teqnikuri inspeqtireba; inspeqtirebis 

organo; inspeqtirebis sertifikati; Seusabamo ba; 

akreditaciis mowmoba; teqnikuri dokumentacia; maRa-

ro; sabagiro gza; mTavrobis dadgenileba; samaSvelo 

samsaxuri.

ekologia - ЭКОЛОГИЯ - ECOLOGY



102         samTo Jurnali, #1(44), 2021 

saqarTveloSi amJamad mravali samTo sawarmo 

funqcionirebs da maTi wvlili qveynis biujetSi 

mniSvnelovania. 

amasTan, Sromis saerTaSoriso organizaciis 

(ILO) monacemebiT, msof lioSi samTo mrewvelobis 

obieqtebze yovelwliurad jer kidev maRalia 

ubeduri SemTxvevebis (maT Soris sasikvdilo 

SemTxvevebis) da profesiuli daavadebebis ra-

odenoba. amitom am obieqtebze gansakuTre buli 

yuradReba unda mieqces Sromis usafrTxoebis 

sakiTxebs.

saqarTveloSi mometebuli teqnikuri safrTx-

is Semcveli obieqtebisTvis Sromis usafrTxoe-

bis sferoSi moqmedi mTavari normatiuli doku-

mentebia saqarTvelos kanoni `produqtebis us-

afrTxoebisa da Tavisu fa li mimoqcevis kodeqsi~, 

romelic miRebulia saqarTvelos parlamentis 

mier 2012 wlis 12 maiss, obieqtis teqnikuri 

reglamenti da standarti, agreTve saqarTvelos 

mTavrobis rigi dadgenilebebisa.

kodeqsis mTavari mizania adamianis sicocx-

lis, janmrTelobis, sakuTrebis da garemos dac-

va; mometebuli safrTxis Semcveli obieqtebis, 

maT Soris samTo obieqtebis, saeqspluatacio 

wesebTan Seusabamobis uzrun velyofa saxelm-

wifo zedamxedvelobisa da kontrolis gziT; 

riskis analizsa da Sefasebaze damyarebuli 

inspeqtirebis sistemis danergva; mometebuli 

teqnikuri safrTxis Semcveli obieqtebis in-

speqtirebis organoebis saqmianobisTvis samarT-

lebrivi bazis Seqmna.

es kanoni aregulirebs im mometebuli teqni-

kuri safrTxis Semcvel obietebs, an dakavSirebul 

procesebs, romelTa warmoeba, mSenebloba, montaJi, 

Senaxva, transportireba, brunva, gamoyeneba da ga-

nadgureba Seicavs ngrevis, afeTqebis intosika-

ciis SesaZleblobas da aris mometebuli riski 

adamianis sicicxlis, janmrTelobis, sakuTrebisa 

da garemosaTvis.

kanonis Tanaxmad sajaro samarTlis iuridi-

uli piri teqnikuri da samSeneblo zedamxedv-

elobis saagento aris saqarTvelos ekonomikisa 

da mdgradi ganviTarebis saministros sistemaSi 

Semavali saagento, romelic saxelmwifo makon-

trolebeli organoa da am kodeqsiT dadagenili 

wesiT axorcielebs obieqtebis saxelmwifo kon-

trols da zedamxedvelobas.

saagento mTel teritoriaze gascems sam-

rewvelo daniSnulebis feTqe badi masalebis 

gamoyenebis nebarTvas; axorcielebs obieqtis 

registracias obieqtebis uwyebriv reestrSi; 

gansakuTrebul SemTxvevebSi (safuZvliani eWvi, 

SesaZlo safrTxis Sesaxeb Setyobineba, forsma-

Jori, avaria, ubeduri SemTxveva, romelsac mohyva 

adamianis janmrTelobis mniSvnelovani dazianeba 

an sikvdili) damoukideblad an akreditebuli 

inspeqtirebis organos meSveobiT axorcielebs 

obieqtis inspeqtireba; damrRvevs akisrebs admin-

istraciul pasuxismgeblobas; axorcielebs obi-

eqtis teqnikuri reglamentis moTxovnebTan Sesa-

bamisobis Sefasebis dokumentur kontrols te-

qnikuri inspeqtirebis oqmebisa da inspeqtirebis 

oqmebisa da inspeqtirebis organoebis angariSebis 

analizebis meSveobiT; xels uwyobs Tavisi kompe-

tenciis farglebSi saxelmwifo politikis ganx-

orcielebas.

aRniSnuli kanoniT gansazRvrulia momete-

buli teqnikuri safrTxis Semcveli obieqtebi, 

xolo maTi zedamxedvelobis wesi da maxasiaTe-

blebi (parametrebi), romelTa mixedviTac isini 

miekuTvneba obieqtebs _ mTavrobis dadgenilebiT.

kanoni gansazRvravs inspeqtirebis organos 

akreditaciisa da funqcionirebis wess. teqni-

kuri da samSeneblo zedamxedvelobis saagento 

obieqtis teqnikur inspeqtirebas axorcielebs 

im sferoSi, sadac ar aris inspeqtirebis organo. 

inspeqtirebis organos saqarTvelos kanonmdeb-

lo bis Sesabamisad akreditebisa da amoqmedebi-

sTanave saagento wyvets Sesa ba mis sferoSi obi-

eqtis teqnikur inspeqtirebas.

teqnikur inspeqtirebas axorcielebs in-

speqtirebis organo obieqtis adgilze Semow-

mebiT. inspeqtirebis organos meSveobiT ganx-

orcielebuli teqnikuri inspeqtirebisas in-

speqtirebis organo obieqtze gamovlenili 

kritikuli Seusabamobis arsebobis Sesaxeb 

dauyovnebliv atyobinebs saagen tos. aRniSnuli 

Seusabamoba fiqsirdeba teqnikuri inspeqtirebis 

oqmSi, romlis asli 24 saaTis ganmavlobaSi eg-

zavneba saagentos.

teqnikuri inspeqtirebis ganxorcielebis 

Sedegad inspeqtirebis organo obieqtis dadgenil 

moTxovnebTan sruli Sesabamisobis SemTxvevaSi 

gascems inspeqtirebis sertifikats, romelsac 

Sesabamis dokumentebTan erTad sertifikatis ga-

cemidan 5 dRis vadaSi ugzavnis saagentos. do-

kumentaciis gagzavna SesaZlebelia agreTve ele-

qtronuli formiT. 
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aRniSnuli kanoniT gaTvaliswinebulia sa-

jarimo sanqciebi obieqtis eqspluataciisas 

usafrTxoebis wesebis darRvevisaTvis, obieqtis 

farulad eqspluataciisaTvis perioduli teqni-

kuri inspeqtirebis Cautareblo bisaTvis, obieq-

tze momxdari avariis/ubeduri SemTxvevis Ses-

axeb saagentosTvis SeutyobineblobisaTvis.

obieqtis moqmed kanonmdeblobasTan Sesa-

bamisobis dadgena xdeba teqnikuri reglamentis 

saSualebiT. teqnikuri reglamenti gansazRvravs 

ZiriTad principebs, romlebic icavs adamianis 

janmrTelobas, sicocxlis, sakuTrebasa da gare-

mos. amasTan, teqnikuri reglamentiT gaTval-

iswinebuli usafrTxoebis normebi safrTxis 

proporciuli unda iyos.

teqnikuri reglamenti Seicavs Semdeg Ziri-

Tad debulebebs: misi gamoyenebis sfero da teqni-

kuri regulirebis obieqti, ZiriTadi cnebebi da 

ganmartebebi; moTxovnebi teqnikuri regulirebis 

obieqtis mimarT; Sesabamisobis Sefasebis proce-

durebi,

teqnikuri reglamentis aRiareba xorciel-

deba saqarTvelos mTavrobis gadawyvetilebi-

dan saerTaSoriso xelSekrulebis safiZvelze 

da gulisxmobs saqarTvelos mTavrobis mier 

garkveuli qveynebis teqnikuri reglamentebis 

saqarTvelos teritoriaze samoqmedod daSvebas.

miRebuli teqnikuri reglamenti registri-

rebuli unda iqnes teqniku ri reglamentebis 

reestrSi, romelsac awarmoebs saqarTvelos 

iustici is saministro. teqnikuri reglamentebis 

reestrSi unda daregistrirdes saqarTvelos 

yvela normatiuli aqti, romlebic Seicavs te-

qnikur normas.

mometebuli teqnikuri safrTxis Semcveli 

obieqtis standarti aseve mniSvnelovani do-

kumentia obieqtis Sesabamisobis Sesafaseblad. 

standarti unda emyarebodes praqtikuli gamoc-

dilebis mecnierebisa da teqnikis ganzogadebul 

Sedegebs da miznad unda isaxavdes warmoebis 

efeqtianobis zrdas.

standarti aris teqnikuri reglamentis 

moTxovnebis dakmayofilebis saSualeba. stand-

artis gamoyeneba nebayoflobiTia. mwarmoebels 

SeuZlia SeimuSaos da gamoiyenos sxva teqnikuri 

midgomebi teqnikuri reglamentis moTxovnebis 

dakmayofilebis mizniT, garda im SemTxvevisa, 

rodesac teqnikur reglamentSi konkretuli 

standartis gamoyenebis Sesaxeb pirdapir aris 

miTiTebuli. standarti zogadad esaa konsesusis 

safuZvelze SemuSa vebu li da standartebis or-

ganos mier registry-rebuli dokumenti, romelic 

sayoveltao da mravaljeradi gamoyenebisaTvis 

adgens wesebs, principebs an maxasiaTeblebs.

saqarTvelos standarti (sst) esaa saqarT-

velos ekonomikisa da mdgradi ganviTarebis sa-

ministros sistemaSi Semavali sajaro samarTlis 

iuridiuli piris, saqarTvelos standartebisa da 

metrologiis erovnuli saagentos mier regis-

trirebuli standarti, romelic SeiZleba miRe-

bul iqnes rogorc saerTaSoriso an regional-

uri standartis safuZvelze, ise Sesabamisi te-

qnikuri komitetis mier.

inspeqtirebis organom unda gaiaros akredi-

tacia, saeqsperto Sefaseba, romlis safuZvelzec 

sajaro samarTlis iuridiuli piri - akredita -

ciis erTiani erovnuli organo _ akreditaciis 

centri akreditaciis mow mo bis gacemiT ofi-

cialurad aRiarebs Sesabamisobis Semfasebeli 

piris kompetenturobas. Sesabamisobis Sefasebis 

sferoSi gansazRvruli saqmianobis ganxor-

cielebisaTvis akreditaciis centri awarmoebs 

sxvadasxva tipis laboratoriebis, inspeqtirebis, 

sertifikaciis organoebis akreditacias. akredi-

taciis centris mier miRebuli im wesebisa da 

procedu rebis safuZvelze, romlebis efuZneba 

Sesabamis akreditaciis sferoSi saerTaSorisod 

aRiarebuli organizaciebis mier miRebul stand-

artebsa da saxelmZRvanelo dokumentebs.

obieqtis teqnikuri inspeqtirebisas up-

irveles yovlisa mowmdeba teq ni kuri reglamen-

tiT gaTvaliswinebuli obieqtis teqnikuri do-

kumentacia, xolo Semdeg _ obieqtis teqnikuri 

mdgomareobis Sesabamisoba regla men ti sa da stan-

darti moTxovnebTan.

saqarTveloSi amJamad ramdenime akreditebu-

li inspeqtirebis orga noa, maT Sorisaa Sps `te-

qinspeqtgaranti~, romelic ZiriTadad dakomple-

qtebulia saqarTvelos teqnikuri universitetis 

mecnierebiT, maT Soris teqnikis mecnierebaTa 

doqtorebiT, gamocdili praqtikosi speciali-

stebiT da mexuTe welia anxorcielebs teqnikur 

zedamxedvelobas qveynis ToTxmet mometebuli 

teqnikuri safrTxis Semcvel obieqtze, romelTa 

Sorisaa samTo obieqtebi _karierebi, maRaroebi. 

bunebrivi gamoqvabulebi da mRvimeebi, sadac xdeba 

adamianTa organizebuli daSveba, agreTve sabagi-

ro gzebi.
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amJamad qveynis erT-erTi mniSvnelovani sam-

To obieqtia, Sps ̀ jor jian manganezi~-s WiaTuris 

samTo gamamdidrebeli kombinati, sadac manganumis 

13 maRaro da ramdenime karieri funqcionirebs. 

maRaroebsa da karierebze teqnikur zedamxedv-

elobas mexuTe weliwadia axorcielebs Sps `te-

qinspeqtgaranti~.

saqarTvelos mTavrobis dadgenilebiT maRa-

roebis teqnikuri inspeqti re bis perioduloba 

Seadgens 6 Tves, xolo karierebis _ 2 weliwads. 

am  Ja mad moqmedi 13 maRarodan 4 maRaro (iTx-

visi, SuqruTi, darkveTi, mRvimevi) funqcionirebs 

aTwleulebis ganmavlobaSi, gamocdili tradici-

uli damuSavebis sistemiT, xolo danarCeni 9 

(stalinis maRaros deviZeebis da perevisa_2 ub-

nebi SuqruTis maRaros koroxnalis #  1 da 

#2 ubnebi, Suqru  Tis maRaros miwisqveSa ubnebi 

vake_tye #1, #2, #3, #4, agreTve stali nis maRa-

ros Txilis wylis ubani ki - e.w. vaxturi meTo-

diT. pirvel SemTxve vaSi samuSao dRe samcvliania, 

TiToeuli cvlis xangrZlivobaa 8 sT. vaxturi 

meTodisas ki samuSao dRe orcvliania, TiToeuli 

cvlis xangrZlivobaa 12 sT. amasTan, dasaqmebule-

bi muSaoben 15 dRis ganmavlobaSi, ganTavsebuli 

arian sawarmos pansionatSi da uzrunvelyofili 

arian kvebiT, xolo Semdegi 15 dRe ki isveneben. 

unda aRiniSnos, rom muSaobis vaxturma meTodma 

dasaqmebulTa farTo mowoneba daimsaxura da am-

Jamad igi SeiZleba iTqvas, rom sawarmoSi farTo-

daa danergili.

vaxtur meTods damuSavebis utransporto 

sistemasac uwodeben, radga nac am SemTxvevaSi imis 

gamo, rom Stolnis da gvirabebis sigrZe ar aris 

didi, dasaqmebulebis gadasayvanad da tvirTis ga-

dasatanad araa gamoyenebuli arc salokomotivo 

transporti da Sesabamisad arc sakontaq to qse-

li da saliandago meurneobaa saWiro. tvirTis, 

maT Soris wiaRi seulis da fuWi qanis transpor-

tirebisaTvis gamoyenebulia CamCiani mtvirTavebi, 

romlebic Siga wvis ZravebiT arian aRWurvili.

WiaTuris manganumis maRaroebis teqnikuri 

inspeqtirebis ukve ramdeni mewliani gamocdile-

bidan gamomdinare, SeiZleba aRiniSnos yvelaze 

ufro ganmeorebadi Seusabamobebi da gakeTdes 

Semdegi daskvnebi:

mTel rig maRaroebSi (iTxvisi, mRvimevi, dark-

veTi) adgili aqvs di di wnevebis gamovlinebas, 

ris Sedegadac ziandeba xis CarCoebi da mcirdeba 

gvirabebis kveTi. Sedegad gvirabi aRaraa gamagre-

buli maRaros teqnikuri xelmZRvanelis mier 

damtkicebuli proeqtis moTxovnaTa Sesabamisad. 

amasTan, xSir SemTxvevaSi xis samagri masalis 

xarisxic sakmaod dabalia. mdgomareoba mniS-

vnelovnad gamosworda mas Semdeg, rac maRaroe-

bSi SesaZlebeli gaxda liTonis samagris ufro 

farTos gamoyeneba.

rig SemTxvevebSi gvirabebSi saliandage meur-

neoba ar aris mowyobi li saqarTvelos standar-

tis `madneuli, aramadneuli da qviSobrivi saba-

doebis miwisqveSa meTodiT damuSavebis erTiani 

wesebi~-s moTxovnaTa Sesabamisad, kerZod, gaumar-

Tav mdgomareobaSi saisre gadamyvani.

gvirabebSi gvxvdeba adgilebi, sadac 

gawyvetilia eleqtruli winaRobis Semamcire-

beli maerTeblebi. 

kapitalur da saubne gvirabebSi yvelgan ar 

aris gakeTebuli pike tireba an piketireba aras-

rulia.

relsis Tavidan sakontaqto sadenis da-

kidebis simaRle, aseve sakontaqto sadensa da 

samagris uRels Soris da sakontaqto sadenis 

Camo kidebis adgilebs Soris arsebuli manZilebi 

yovelTvis ar Seesabameba standartis moTxovnebs, 

rac dakavSirebulia konkretul mZime samTo-te-

qnikur pirobebTan.

gvirabebSi momuSave manqanebis kabelebi yov-

elTvis araa daculi meqanikuri dazianebisgan.

maRaroebSi xSir SemTxvevaSi adgili aqvs 

wylis did modenas, ris gamoc gvirabebi danagvi-

anebuli da Caxergilia sxvadasxva masaliT.

gvirabis gayvanis da gadamagrebisas gvirabis 

samagris ukan dauSve belia sicarieles warmo-

qmna. sicarieles warmoqmnisas is unda amoiyoros, 

Tumca zog SemTxvevaSi sicariele ar aris amoyo-

rili.

sivrce sangrevsa da mudmiv samagrs So-

ris unda gamagrdes droebi Ti samagriT. amasTan, 

droebiTi samagris mudmiviT Secvla unda moxdes 

gamagrebis proeqtis Sesabamisad. mosamzadebel 

gvirabSi momngrevi CaquCebiT, madnis amoRebisas, 

mudmivi samagris dayenebamde, agreTve, saamfeTqe-

blo samuSaoebis Semdeg, madnis da qanis awmendi-

sas dayenebuli unda iqnes droebiTi samagri. es 

pirobebi yovelTvis araa daculi.

Sps `teqinspeqtgaranti~ teqnikur in-

speqtirebas axorcielebs agreTve Sps `ar em ji 

auramainis~-s polimetaluri sabados beqTaqaris 

maRaroSi.
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maRaro gaxsnilia mTavari satransporto qa-

nobiT, damuSavebis sistema – saqvesarTule, gvi-

rabebis gayvana da wiaRiseulis mopoveba xdeba 

bu r Rva-afeTqebiT. maRaroSi dagegmilia 8 hori-

zontis da 8 ortis mowyoba. maRaros aqvs 2 gas-

asvleli. gvirabebi gamagrebulia rkinabetoniT, 

umetes SemTxvevaSi ki ankeruli WanWikebiT da 

badebiT. gvirabebis kveTi 28-30 m2-ia.

maRaro muSaobs vaxturi meTodiT, dRe-RameSi 

2 cvlaa. TiToeuli cvlis xangrZlioba 12 sT-ia. 

maRaroSi Seqmnilia samTo-samaSvelo samsaxu ri, 

claSi 4 kacis SemadgenlobiT, romlebic swavle-

bas gadian moskovidan Camosul sertificirebul 

specialistebTan.

maRaroSi gamoyenebulia Semdegi samTo man-

qanebi:

finuri warmoebis saburRi (Spurebis gasa-

burRad);

Turquli warmoebis satvirTavi manqanebi (30 

t tvirTamweobis);

Sveicaruli warmoebis mtvirTavebi CamCis 

moculobiT 2-4 m3 tvirTis da wiaRiseulia ga-

dasaadgileblad;

maRaros ganiaveba xdeba 2 RerZuli tipis 

centridanuli ventilato riT.

saqarTveloSi amJamad Ria wesiT moipoveba 

sxvadasxva wiaRiseuli, rogoricaa manganumi, kvar-

ciani qviSa, kirqvabentonituri Tixa, dolomite, 

qviSa-xreSi, pemza, TabaSiri, vulkanuri RorRi da 

wida, agreTve saSeni da mosapirkeTebeli qvebi – 

graniti, teSeniti, bazalti, tufi da sxva.

unda aRiniSnos, rom wina aTwleulebis gan-

mavlobaSi karierebze wiaRiseulis, maT Soris 

saSeni da mosapirkeTebeli qvebis mosapoveblad 

ZiriTadad gamoiyeneboda burRva – afeTqebiTi 

wesi, ris Sedegadac praqti ku lad uvargis md-

gomareobaSi movida saSeni masalebis (marmari-

lo, graniti) araerTi karieri, radganac mosa-

pirkeTebeli samuSaoebisTvis vargisi masalis 

gamosavali blokebis filebad daxerxvisas 10-

20%-s Seadgenda. ase magaliTad, ss `lopota~s 

(Telavis municipaliteti) marma ri los da sa-

lieTis ((WiaTuris municipaliteti) wiTe-

li marmarilos karierebis produqcia amJamad 

gamoiyeneba mxolod marmarilos nafxvenis saxiT. 

Tumca bolo wlebSi qveynis samSeneblo masalis 

zogierT karierze daiwyo qvasaWreli manqanebis 

gamoyeneba (magaliTad ss `bolnisis tufi~-s 

tufis Sps `k-mara grup+maTa~ momwvano tufis 

karierebi), rac uda  od mniSvnelovani wingadadg-

muli nabijia.

karieris teqnikuri inspeqtireba xorcield-

eba saqarTvelos mTavro bis dadgenilebiT damt-

kicebuli teqnikuri reglamentis `karierebis 

usafrTxoebis Sesaxeb teqnikuri reglamentis 

damtkicebis Taoba ze~ moTxovnebis Sesabamisad.

karierebis teqnikuri inspeqtirebisas 

yvelaze ufro xSirad vlindeba Semdegi saxis 

Seusabamobebi:

karieris damuSavebis proeqti xSirad ar iT-

valiswinebs saqarTvelos mTavrobis 2019 wlis 

17 maisis #230 dadgenilebis moTxovnebs.

samuSao adgilebze da adamianis gadaadgile-

bis gzebze ar aris gamokiduli usafrTxoebis 

plakatebi da mafrTxilebeli niSnebi.

karierze momuSave eqskavatorze ar aris 

gamokruli signalebisa da maTi mniSvnelobebis 

cxrili.

erTCamCiani eqskavatoriT rbili qanis da-

muSavebisas safexuris simaRle zogjer aRemate-

ba eqskavatoris aCamCvis maqsimalur simaRles.

karieris gauqmebul safexurebze yoveTvis ar 

aris datovebuli mcveli begebi.

karieris mcveli begebi ar aris gawmendili 

fuWi qanis natexebisgan ise, rom iyos moswore-

buli horizontalurad an hqondes qanobi kari-

eris gverdis mxrisken.

sangrevSi momuSave eqskavators xSirad gaaC-

nia sangrevis pasporti, romelic damtkicebuli 

unda iyos sawarmos xelmZRvanelis mier.

karieris teritoriaze arsebuli gzebis 

garkveul monakvetebze ar aris damontaJebuli 

sagzao moZraobis wesebiT gaTvaliswinebuli 

standartuli niSnebiT.

TviTsacleli avtomobilebi, romelTa tvir-

Tamweoba aRemateba 10 t-s, xSir SemTxvevaSi ar 

aris uzrunvelyofili ukusvliT gadaadgilebis 

avtomaturi xmovani signaliT.

unda aRiniSnos, rom gadasaxedia karierebis 

teqnikuri inspeqtirebis periodulobis sakiTxi, 

radganac rogorc praqtikam aCvena mizanSe-

wonilia Semcirdes.

Sps `teqinspeqtgaranti~s sazedamxedvelo 

sferos miekuTvneba bunebri vi gamoqvabulebi da 

mRvimeebi, sadac xdeba adamianTa organizebuli 

daSveba. marTalia am obieqtebze ar xdeba wiaRi-

seulis mopoveba, magram maT praqtikulad yovel-

dRiurad didi raodenobiT damTvariebeli hyavs 
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da maTi usafrTxoeba, ra Tqma unda, daculi unda 

iyos saTanado doneze.

saqarTveloSi amJamad ori aseTi moqmedi obi-

eqtia – ssip `daculi te ri toriebis saagento~-

s imereTis mRvimeebis daculi teritoriebis 

administraciis promoTes da saTaflias mRvi-

meebi, romlebic wyaltubos muni cipalitetSi 

mdebareobs. maTi inspeqtirebis perioduloba 3 

weliwadia.

aRniSnuli obieqtebis teqnikuri in-

speqtirebisas dadginda, rom obieq tebze Seqmnilia 

samSvelo samsaxuri, romelic aRWurvilia avari-

is likvidaciisaTvis saWiro mowyobilobiT, icis 

avariis likvidaciis gegma, mRvimedan saTadarigo 

gasasvlelebi, TviTmaSvelebis da xanZarqrobis 

saSu alebebis ganTavsebis adgilebi, avariis Sem-

TxvevaSi mRvimeSi moyolili adamianebis gadar-

Cenis meTodebi, pirveladi samedicino daxmarebis 

xerxebi da saSualebebi. obieqtebze damTvarie-

belTa maqsimaluri raodenoba gansazRvrulia 

proeqtiT. SemuSavebulia mRvimeebSi Sesuli da 

gamosuli adamianebis aRricxvis warmoebis wesi. 

mRvimeebis ganiaveba xorcieldeba bunebrivi ga-

niavebiT. gvirabebis gasaniaveblad saWiro haeris 

raodenoba gansazRvrulia specializebuli or-

ganizaciis mier naxSirorJangis, mRvi meemSi sa-

muSaoebze dakavebuli adamianebis, damTvariebelTa 

raodenobis, haeris moZraobis minimaluri siCqa-

ris mixedviT.

mRvimeebSi haeris temperatura mudmivad 140 
C-ia, jangbadis, CO da CO2-is raodenoba_dasaSveb 
normebSia, yovelTviurad xdeba Weris da gvi ra bis 

gverdebis mdgradobis Semowmeba.

Sps `teqinspeqtgaranti~-s mier 2019 wels 

Catarda imereTis mRvimeebis daculi terito-

riebis saagentos bunebis Zeglebis_navenaxevis 

(Terjolis municipaliteti) da sawurblias (wy-

altubos municipaliteti) mRvimeebis pirveladi 

teqnikuri inspeqtireba. inspeqtirebis Sedegad 

dadginda, rom aRniSnul mRvimeebs ar gaaCnia sa-

Tadarigo (saavario) gasasvle lebi, ris Sedega-

dac darRveulia Sesabamisi teqnikuri reglamen-

tis mo  Txov nebi. amis safuZvelze ssip `daculi 

teritoriebis saagento~-s admi nistraciisaTvis 

SeTavazebuli iqna aRniSnuli Seusabamobis aR-

mofxvris gonivruli vada da ar iqna gacemuli 

inspeqtirebis sertifikati. unda aRiniSnos, rom 

dRemde saagentos mxridan am mimarTulebiT ara-

viTari nabiji ar gadadgmula.

Sps `teqinspeqtgaranti~ zedamxedvelobas 

awarmoebs agreTve qveynis masStabiT saxalxo sa-

bagiro gzebis teqnikur mdgomareobasa da maT 

gamarTul muSaobaze.

unda aRiniSnos, rom WiaTuraSi 2017-2018 

wlebSi Catarda 11 samgzavro sabagiro gzis 

perioduli teqnikuri inspeqtireba. yvela maT-

gani aSene bulia gasuli saukunis meore naxevarSi 

da amJamad Sps `jorjian manga nezi~-s WiaTuris 

samTo gamamdidrebeli kombinatis balanszea. te-

qnikuri inspeqtirebis Sedegad gamovlinda mniS-

vnelovani Seusabamobebi, romel Ta didi nawili 

aRmofxvrili iqna, Tumca imasTan dakavSirebiT, 

rom yvela sabagiro gzis samuSao resursi 

praqtikulad amowurulia. mogviane biT miRebu-

li iqna aRniSnuli sabagiro gzebis gaCerebis 

gadawyvetileba.

qvemoT aRniSnulia is Seusabamobebi, romelic 

gamovlinda aRniSnuli sabagiro gzebis teqni-

kuri inspeqtirebisas:

sabagiro gzebis sadgurebi da maTSi gan-

Tavsebuli eleqtro da meqanikuri mowyobilobe-

bi ar aris daculi klimaturi pirobebis zemoq-

medebisagan.

zogierTi bagirgza ar aris aRWurvili siC-

qaris gadametebis SemzRudveli mowyobilobiT.

sabagiro gzis sadgurebze daSlili da Zli-

er gamofitulia gravi taciuli tipis masiuri 

rkinabetonis saZirkvlebis daankerebis zonebi, 

rac amcirebs daWimuli liTonis konstruqciis 

daankerebis xarisxs amoglejaze.

sadgurebze vlindeba ZiriTadi mzidi liTo-

nis konstruqciuli koroziuli cveTis maRali 

xarisxi rkinabetonSi daankerebis kvanZebTan.

ar tardeba bagirebis kvanZebis, moZravi Semad-

genlobis da mzidi konstruqciebis teqnikuri 

diagnostireba.

ar aris dafiqsirebuli daTvalierebis Sede-

gebi, romlebic dakavSi re bu lia muSaobis dawyebis 

win uqm svlaze sabagiro mowyobilobis gasinjv-

asTan.

amJamad WiaTuraSi franguli mxaris daxmare-

biT Sendeba Ta na medrove konstruqciis 4 saba-

giro gza, romelTa nawili damTavrebis stdiaSia.

bolo wlebis ganmavlobaSi msoflioSi 

cnobili firmebis `dopel ma ieris~-is, `pomas~-s 

da sxvaTa mier saqarTveloSi aSenda mravali 

axali saxalxo sabagiro gza, romelTa nawils 

Sps `teqinspeqtgarant~-ma Cautara teqnikuri 
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inspeqtireba. es gzebia Sps `mTis kurortebis 

ganviTarebis kompaniis~ sabagiro gzebi:

_ mestiis municipalitetSi: `boris kaxiani 

TH~, `goji zurabiani T4~, jumber kaxiani T3~, 
`Cvabiani T2~;

_ borjomis municipalitetSi bakurianis sa-

bagiro gzebi: `mitarbi I~, `mitarbi II~, `mitarbi 

III~, `koxta I (seqcia 1), `koxta II (seqcia 2), 

`deka~, `nodo~.

_ yazbegis municipalitetSi gudauris saba-

giro gzebi: `Sino~, `bombora~, `alpina~, `gudaura~, 

`snou parki~, `saZele~. 

_ xulos municipalitetSi goderZis saba-

giro gzebi: G02 `WanWaxi~ da G01 `zanka~.
teqnikuri inspeqtireba utardeba agreTve 

Sps `Tbilisis satransporto kompani~-is saba-

giro gzebs: Sps `Tbilisi parki~-s sakuTrebaSi 

arse bul, mTawmnindis parkSi mdebare funiku-

liors, martvilis municipalite tis keTilmowy-

obis centris sabagiro gzas.
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1. saqarTvelos kanoni `produqtis us-

afrTxoebisa da Tavisufali mimoqce vis kodeqsi~. 
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2. saqarTvelos mTavrobis 2013 wlis 31 de-

kembris #430 dadgenileba `madneuli da aramad-

neuli sabadoebis miwisqveSa wesiT damuSavebis 

Sesaxeb teqnikuri reglamentis damtkicebis Tao-

baze~.

3. saqarTvelos mTavrobis 2013 wlis 31 de-

kembris #412 dadgenileba ̀ sabagiro mowyobilo-

bebis (sabagiro gzis, funikulioris) usafrTxo 

eqspluataciis Sesaxeb teqnikuri reglamentis 

damtkicebis Taobaze~.

4. saqarTvelos mTavrobis 2013 wlis 31 

dekembris #450 dadgenileba karierebis us-

afrTxoebis Sesaxeb teqnikuri reglamentis 

damtkicebis Taobaze~.

BEZHANISHVILI A.

ABOUT TECHNICAL INSPECTION OF MINING 
OBIECTS OF GEORGIA

ANNOTATION. Normative documents for defi ni-
tion the conformity of objects with heightened techni-
cal hazard to the active legislation are considered. Or-
der of accreditation and functioning of inspection body, 
succession of object technical inspection are described. 

The most repeated discrepancy of technical inspection in 
time of mineral resources mining and quarrying, as well 
as problems, dealing with ropeways and nature caves 
technical inspection are desoribed.

 
KEY WORDS: technical regulations; standard; 

technical inspection; inspection body; inspection cer-
tifi cate; discrepancy; accreditation certifi cate; technical 
documentation; mine; ropeway; government resolution; 
rescue service. 

БЕЖАНИШВИЛИ А. Г.

О ТЕХНИЧЕСКОМ ИНСПЕКТИРОВАНИИ 
ГОРНЫХ ОБЪЕКТОВ ГРУЗИИ

АННОТАЦИЯ. В работе рассмотрены 
нормативные документы для определения 
соответствия объектов с повышенной технической 
опасностью действующему законодатель-
ству. Описан порядок аккредитации и 
функционирования органа инспектирования, поря-
док последовательности проведения наиболее 
повторяющихся несоответствий, выяв ленных 

во время технического инспектирования при 
добыче полезного ископаемого подземным и 
открытым способами, а также вопросы, связанные 
с техническим инспектированием ка нат ных дорог и 
естественных пещер. 

КЛЮЧЕВЫЕ СЛОВА: технический 
регламент; стандарт; техническое инспектиро -
ва ние; орган инспектирования; сертификат 
инспектирования; свидетельство аккредита ции; 
техническая документация; рудник; канатная дорога; 
постановление правительства; спаса тельная служба.
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magistri r. metrevelimagistri r. metreveli

brilis Tixis sabadobrilis Tixis sabado

anotacia. anotacia. naSromSi warmodgenilia maRalm-

Tian aWaraSi arsebuli brilis Tixebis kompleqsuri 

kvlevis Sedegebi, polarizaciuli mikroskopiT Tixis 

nimuSebis detalurma kvlevam (AMSCOP 600T - 
petrografiuli analizi) saSualeba mogvca cal-

saxad dagvedgina qanmaSeni da aqcesoruli mineralebis 

raoba, maTi granulometriuli zomebi, marcvlebisa 

da kristalebis forma, Secvlis procesi, gardaqmnis 

produqtebi da xarisxi, meqanikur mineralebsa da 

ZiriTad (SemakavSirebel) masas Soris SekavSirebis 

xarisxi da reliqturi qanis natexebis raoba. ni-

muSebis Semadgeneli calkeuli mineraluri fazebis 

raodenobisa da raobis dasadgenad gamoviyeneT rent-

genofazuri analizatori (DRON-3), xolo saerTo 

qimiuri Sedgenilobis dasadgenad visargebleT rent-

genofluorescenciuri (XRF 3600B) analizato-

riT. agreTve gamovikvlieT maTi fizikur-meqanikuri 

Tvisebebi. Catarebulma kompleqsurma kvlevebma saSu-

aleba mogvca dagvedgina brilis Tixebis gamoyenebis 

sfero.

sakvanZo sityvebi: sakvanZo sityvebi: Tixa; nedleuli; saba-

do; keramika; minerali.

saqarTvelos teritoria sakmaod mdidaria 

sxvadasxva bunebrivi re su r  siT (myari madneuli 

da aramadneuli wiaRi seuli, mineraluri da mt-

knari wylebi), romelTa mopoveba da gamoyeneba 

Soreul warsulSi daiwyo, amas adasturebs saqa-

rTvelos teritoriaze aRmoCenili artefaqtebi, 

romlebic mdidaria obsidianis, eSmas, qalcedonis, 

giSeris, kvarcis, sardionis, spilenZis, oqros, ver-

cxlis nakeTobebiT, Tixisa da keramikis Wur-

WliT da sxva mravali masaliT. 

naSromSi warmodgenilia maRalmTian aWaraSi 

arsebuli brilis Tixebis kompleqsuri kvlevis 

Sedegebi. saqarTvelos teritoriis teqtonikuri 

daraionebis [1] mixedviT brilis Tixebi mde-

bareoben mcire kavkasionis naoWa sistemis aWara 

TrialeTis naoWa zonis centralur qvezonaSi 

da warmodgenilni arian zeda eocenis asakis max-

uncevis wyebiT. 

brilis Tixis sabado moicavs eqvs ubans: na-

ziarevi (simZlavre 10 me t  r amde); gaRma kisrebi 

(simZlavre 17 metramde); iqiTa gaRma kisrebi 

(sim Z la  v  re 17 metramde); cicxvnaris seri (sim-

Zlavre 17 metramde); naxiznevi (simZlavre 18 

metramde) da CanCxisTavi (simZlavre 3 metramde). 

brilis Tixebi, klasifikaciis mixedviT, mie-

kuTvneba Ti xe bis sabado ebis jgufs, romlebic 

warmoqmnilia pirveladi saSualomJave vulkano-

genuri qa ne bis gamofitvis Se de gad. isini sakmaod 

did teritoriazea gavrcelebuli. maTi simZlav-

re 0.5 metridan 60 metramde cvalebadobs.

gaRma kisrebis, iqiTa gaRma kisrebis, cicxvna-

ris seris ubnebi uSualod ebmebian erTmaneTs da 

mdebareoben sof. brilis aRmosavleT da Crdilo-

aRmosavleT mxares. naziarevis ubani mdebareobs 

soflis CrdiloeTiT, naxizrevis ubani ganla-

gebulia soflis samxreTiT, xolo CanCxisTavis 

ubani mdebareobs naziarevis ubnis dasavleTiT. 

maTi amgebi qanebi agebulia andezitebiT, tufebiT, 

argi lite bi Ta da tufoqviSaqvebiT.

Tixebis qimiuri Sedgeniloba cvalebadia da 

maTi sa  Su a lo qimiuri Sedgeniloba saSualo sim-

Javis magmuri qanebis qimiur Sedgenilobas uax-

lovdeba.

gaRma kisrebis da iqiTa gaRma kisrebis ub-

nebis Tixovani qanebi liTologiurad msgavsia. 

plastikuri Tixebis Tvisebebi didad ar icvleba 

adgilisa da siRrmis cvalebadobaTan erTad, sx-

vadasxva adgilas aRebuli qanebis mineraluri 

Sedgeniloba polarizaciuli mikroskopiT msgav-

sia. SedarebisTvis moviyvanT sxvadsxva siRrmeSi 

aRebuli nimuSebis daxasiaTebas.

gaRma kisrebis ubnis zedapiridan 4 metris 

siRrmidan aRebuli qani makroskopulad Ria yav-

isferia, forovani, advilad iSleba, marilmJavaze 

ar reagirebs.

ekologia - ЭКОЛОГИЯ - ECOLOGY



samTo Jurnali, #1(44), 2021  109

sur. 1. gaRma kisrebis ubnis 4 metris siRrmidan aRebuli nimuSis mikrofotoebi polarizaciuli 

mikroskopoT: erTi nikoliT (-), jvaredini nikolebiT (+)

mikroskopSi qani mTlianad warmodgenilia 

metad mRvrie erTgvarovani Tixovan-montmoril-

onituri (sur.1) masiT, romelic mravlad Seicavs 

fsamitur terigenul masalas, es ukanaskneli 

araTanabradaa gadanawilebuli qanSi da ZiriTa-

dad warmodgenilia kvarcisa da mindvris Spatis 

mcire zomis marcvlebiT, qloritebi imdenad dis-

persiulia, rom maTi Taviseburebebi mkafiod ar 

fiqsirdeba. ubnebad SeimCneva rkinis hidroJan-

gis mometebuli raodenoba, mTliani qanis fonze 

gafantulia madneuli mineralis mcire zomis 

marcvlebi. qanis qimiuri Sedgenilobaa: SiO2 - 
52.73%, TiO2 – 0.25%, Al2O3 – 18.57%, (Fe2O3+FeO) 

– 7.52%, MgO – 2.03%, MnO – 0.17%, Na2O – 0.87%, 
K2O – 1.77%.

rentgenofazuri analizis rentgenogramaze 

Tval naT liv daikvirveba kvarcis da plagiokla-

zebis fazebi, qloritebi SedarebiT mcire raode-

nobiT fiqsir de ba. didi raodenobiTaa rentgeno-

amorfuli faza, rome lic dispersiuli rentge-

noamorfuli Tixa mineralebiTaa warmodgenili. 

gaRma kisrebis ubnis zedapiridan 7 metr 

siRrmidan aRebuli qani makroskopulad Ria yav-

isferia, forovani, advilad iSleba, marilmJavaze 

ar reagirebs.

sur. 2. gaRma kisrebis ubnis 4 metris siRrmidan aRebuli nimuSis rentgenofazuri analizis 

rentgenograma
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sur. 3. gaRma kisrebis ubnis 7 metris siRrmidan aRebuli nimuSis mikrofotoebi polarizaciuli 

mikroskopoT: erTi nikoliT (-), jvaredini nikolebiT (+)

mikroskopSi qani mTlianad warmodgenilia 

metad mRvrie erTgvarovani Tixovan-montmo-

rilonituri masiT, romelic mravlad Seicavs 

fsamitur terigenul masalas, es ukanaskneli 

araTanabradaa gadanawilebuli qanSi da warmod-

genilia ZiriTadad kvarcisa da mindvris Spatis 

mcire zomis marcvlebiT, ubnebad SeimCneva rki-

nis hidroJangis mometebuli raodenoba, mTliani 

qanis fonze gafantulia madneuli mineralis 

mcire zomis marcvlebi. qanis qimiuri Sedgeni-

lobaa: SiO2 - 53.43 %, TiO2 – 0.20 %, Al2O3 – 18.98 %, 
(Fe2O3+FeO) – 7.67 %, MgO – 1.83 %, MnO – 0.15 %, 
Na2O – 1.27 %, K2O – 2.16 %.

 

sur. 4. gaRma kisrebis ubnis 7 metris siRrmidan aRebuli nimuSis rentgenofazuri analizis 

rentgenograma

rentgenofazuri analizis rentgenogramaze 

Tval naT liv daikvirveba kvarci, qloriti, mcire 

raodenobiT fiqsir de ba plagioklazebi. didi ra-

odenobiTaa rentgenoamorfuli faza, rome lic 

dispersiuli Tixa mineralebiTaa (montmorilon-

iti) warmodge nili. 
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iqiTa gaRma kisrebis ubnis Tixebi msgavsia 

gaRma kisrebis ubnis Tixebisa. makroskopulad 

isini mowiTalo yavisferia, gamomSral mdgomareo-

baSi ad  vi lad iSleba, marilmJavaze ar reagirebs. 

 
 
 
 
 
 
 
 
 
 
 
 

sur. 5. iqiTa gaRma kisrebis ubnis nimuSis mikrofotoebi polarizaciuli mikroskopoT: erTi nikoliT 

(-), jvaredini nikolebiT (+)

mikroskopSi qani danawev re  bulia, warmo dge-

ni li sxvadasxva zomis fragmentebi metad mRvriea, 

Ti T  qmis izotropuli da Canacvlebuli meo-

reuli masaliT (Tixa mineralebi, rkinis hidro-

Jangi, qloriti), kvarcis agregatebi mcire zomis 

marcvlebiT, xolo muqi mine ra lebi uwvri lesi 

kristalebiTaa warmodgenili, mxolod ramdenime 

SemT xvevaSi SeiZleba vivaraudoT, rom qanis na-

texebi efuziuri warmoSobisaa, romlis ZiriTadi 

masa izo tro pulia da mTlianad meoreu li ma-

saliTaa Canac vlebuli. Qqanis qimiuri Sedgeni-

lobaa: SiO2 - 53.43 %, TiO2 – 0.20 %, Al2O3 – 18.98 %, 
(Fe2O3+FeO) – 7.67 %, MgO – 1.83 %, MnO – 0.15 %, 
Na2O – 1.27 %, K2O – 2.16 %.

 

sur. 6. iqiTa gaRma kisrebis ubnis nimuSis rentgenofazuri analizis rentgenograma
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rentgenofazuri analizis rentgenogramaze 

Tval naT liv daikvirveba kvarci da qloriti, mc-

ire raodenobiT fiqsir de ba plagioklazebi. didi 

raodenobiTaa rentgenoamorfuli faza, rome lic 

dispersiuli Tixa mineralebiTaa warmodge nili. 

 

sur. 7. cicxvnaris seris ubnis nimuSis mikrofotoebi polarizaciuli mikroskopoT: erTi nikoliT (-), 

jvaredini nikolebiT (+)

cicxvnaris seris ubnis Tixovani qanebi mak-

roskopulad Ria mowiTaloa, ad  vi lad iSleba, 

marilmJavaze ar reagirebs. 

mikroskopSi qani danawev re  bulia, warmo dge-

ni li sxvadasxva zomis qanis fragmentebi me-

tad mRvriea, izotropuli kvarcis agregatebi 

sxvadasxva zomis marcvlebiT, xolo muqi mine-

ra lebi uwvri lesi kristalebiTaa warmodgeni-

li, SedarebiT xSiria efuziuri qanis natexebi. 

qanis ZiriTadi masa izo tro pulia da mTli-

anad meoreu li masaliTaa Canac vlebuli (Tixa 

mineralebi, rkinis hidroJangi, qloriti) da maTi 

Tavisburebebi naTlad ar fiqsirdeba. Qqanis qi-

miuri Sedgenilobaa: SiO2 - 53.43 %, TiO2 – 0.20 %, 
Al2O3 – 18.98 %, (Fe2O3+FeO) – 7.67 %, MgO – 1.83 
%, MnO – 0.15 %, Na2O – 1.27 %, K2O – 2.16 %.

 

sur. 8. cicxvnaris seris ubnis nimuSis rentgenofazuri analizis rentgenograma
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rentgenofazuri analizis rentgenogramaze 

Tval naT liv daikvirveba kvarci da qloriti, mc-

ire raodenobiT fiqsir de ba plagioklazebi. didi 

raodenobiTaa rentgenoamorfuli faza, warmodge-

nili rentgenoamorfuli TixebiT.

 

sur. 9. naziarevis ubnis nimuSis mikrofotoebi polarizaciuli mikroskopoT: erTi nikoliT (-), 

jvaredini nikolebiT (+)

naziarevis ubnis plastikuri Tixovani qanebi 

makroskopulad mowiTalo yavisferia, ad  vi lad 

iSleba, marilmJavaze ar reagirebs. 

mikroskopSi qani danawev re  bulia, warmo dge-

ni li sxvadasxva zomis fragmentebi metad mRvriea, 

Ti T  qmis izotropuli da xSirad Canacvlebuli 

meoreuli masaliT (Tixa mineralebi, rkinis hi-

droJangi, qloriti), kvarcis agregatebi mcire 

zomis marcvlebiT, xolo muqi mine ra lebi uwvri-

lesi kristalebiTaa warmodgenili, gvxvdeba 

efuziuri qanis natexebi. Qqanis qimiuri Sedgeni-

lobaa: SiO2 - 53.43 %, TiO2 – 0.20 %, Al2O3 – 18.98 %, 
(Fe2O3+FeO) – 7.67 %, MgO – 1.83 %, MnO – 0.15 %, 
Na2O – 1.27 %, K2O – 2.16 %.

 

 sur. 10. naziarevis ubnis nimuSis rentgenofazuri analizis rentgenograma

rentgenofazuri analizis rentgenogram-

aze Tval naT liv daikvirveba kvarci, qloriti, 

xolo plagioklazebi da hidroqarsebi mcire 

raodenobiT, gvxvdeba rentgenoamorfuli dis-
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persiuli faza. 

naxiznevi ubnis Tixovani qanebi makros-

kopulad mowiTalo yavisferia, ad  vi lad iSleba, 

marilmJavaze ar reagirebs. 

 

 
 
 
 
 
 
 
 
 
 
 

sur. 11. naxiznevis ubnis nimuSis mikrofotoebi polarizaciuli mikroskopoT: erTi nikoliT (-), 

jvaredini nikolebiT (+)

mikroskopSi qani danawev re  bulia, warmo-

dge ni li sxvadasxva zomis qanis fragmentebi 

metad mRvriea, Ti T  qmis izotropuli da imde-

nadaa Canacvlebuli meoreuli masaliT (Tixa 

mineralebi, rkinis hidroJangi, qloriti), kvarcis 

agregatebi mcire zomis marcvlebiT, xolo muqi 

 

sur. 12. naxiznevis ubnis nimuSis rentgenofazuri analizis rentgenograma

mine ra lebi uwvri lesi kristalebiTaa war-

modgenili, qanis natexebi efuziuri warmoSo-

bisaa. naxiznevis ubnis qanis qimiuri Sedgenilo-

baa: SiO2 - 53.43 %, TiO2 – 0.20 %, Al2O3 – 18.98 %, 
(Fe2O3+FeO) – 7.67 %, MgO – 1.83 %, MnO – 0.15 %, 

Na2O – 1.27 %, K2O – 2.16 %.
rentgenofazuri analizis rentgenogramaze 

Tval naT liv daikvirveba kvarci (25 %), mcire 

raodenobiT fiqsir de ba plagioklazebi. didi ra-

odenobiTaa rentgenoamorfuli faza.
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savele-geologiuri samuSaoebiTa da detal-

uri laboratoriuli kvlevebis monacemebiT bri-

lis Tixebis sabadoze gamoyofilia Tixis oTxi 

liTologiuri saxesxvaoba: 1. plas ti kuri Tixe-

bi; 2. Tixebi 20 sm-mde zomis qviani natexebis 

CanarTebiT; 3. Ti   x e bi 50 sm-mde zomis qviani 

natexebis CanarTebiT; 4. qviani gaTixebuli masa.

plastikuri Tixebi dabaldispersiulia. 

granulomet riu li Sedgeni lo ba, ZiriTadad cva-

lebadobs 0.001 mm-dan 0.06 mm-mde.

saerTod, bunebaSi, erTsa da imave karierzec 

ki Tixis nedleuli ar aris erTgvarovani da 

erTnairi [2], xSirad gansxvavebulia maTi, ro-

gorc granulometriuli zomebi, aseve mineral-

uri da qimiuri Sedgeniloba umetesi karieris 

nedleulis gavrcelebis horizontisa da ubnis 

mixedviT. nedleulis gansxvaveba damokidebulia 

sawyisi qanebis tipze, maT mineralur Sedgeni-

lobasa da gamofitvis procesis intensivobaze. 

Cvens SemTxvevaSi erTi da imave karieris sx-

vadasxva siRrmidan da ubnidan aRebuli bunebri-

vi nedleulis nimuSebi mcired gansxvavebulia, 

rogorc mineraluri da qimiuri SedgenilobiT, 

aseve granulometriuli zomebiT, rac xSirad 

maTi fizikur-meqanikuri Tvisebebis gansxvaveba-

Sic aisaxeba. Catarebuli kompleqsuri kvlevebiT 

dadginda, rom brilis Tixebis nedleuli vargisia 

agurisa da xarisxiani Tixis nakeTobebis dasam-

zadeblad, Tumca, saWiro ned le u lis mineraluri 

Sed ge  nilobisa da gra nu lometriuli zomebis 

SerCevasTan erTad, auci le belia SerCeuli ned-

leulis saWiroebisamebr winaswari damuSa veba, 

gaSrobisa da gamowvis teq nologiuri proce-

sebis zusti dacva. 

wina wlebSi aWaris teritoriaze aRmoCeni-

li arqeologiuri WurWlis garkveuli nawilis 

damzadebisaTvis gamoyenebuli nedleulis miner-

aluri da qimiuri Sedgenilobis msgavseba bri-

lis Tixebis mineralur da qimiur Sedgenilobas-

Tan gvaZlevs safuZvels davaskvnaT, rom brilis 

Tixebis sabados nedleuls uxsovari droidan 

iyenebdnen Tixis WurWlis dasamzadeblad.
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POPORADZE N, METREVELI R.

BRILI CLAY DEPOSIT

ABSTRACT. This paper presents the results of 
a complex research of the clays of the Brili deposit in 
the territory of High-mountain Adjara. A detailed study 
of clay samples with a polarizing microscope made it 
possible to establish the essence of rock-forming and 
secondary (accessory) minerals, their sizes, shapes of 
grains and crystals, the process of change, the quality 
and transformation products, the quality of the bond of 
mechanical minerals with the main (binding) mass and a 

fragment of relic rocks. An X-ray phase analyzer (Dron-
3) was used to determine the essence and amounts of 
individual mineral phases of the studied samples, and 
an X-ray fl uorescence analyzer (XRF3600B) was used 
to determine the chemical composition. Their physical 
and mechanical properties were also investigated. The 
comprehensive studies carried out made it possible to 
establish the scope of use of Brily clays.

KEY WORDS: clay; raw materials; deposit; 
quartz; ceramics; mineral.

ПОПОРАДЗЕ Н.Г., МЕТРЕВЕЛИ Р. Г.

БРИЛЬСКОЕ МЕСТОРОЖДЕНИЕ ГЛИН

АННОТАЦИЯ. В данной работе представлены 
результаты комплексного исследования глин Бриль-

ского месторождения на территории Высокогорной 
Аджарии. Детальное исследование образцов глин 
поляризационным микроскопом дало возможность 
установить сущность породообразующих и второ-
степенных (акцессорных) минералов, их размеры, 
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формы зерен и кристаллов, процесс изменения, ка-
чество и продукты преобразования, качество связи 
механических минералов с основной (связующей) 
массой и сущность обломков реликтовых пород. 
Для установления сущности и количеств отдельных 
минеральных фаз исследуемых образцов, были ис-
пользованы рентгенофазовый анализатор (Дрон-3), 
а для определения химического состава – рентге-

нофлуоресцентный анализатор (XRF3600B). Так же 
были исследованы их физико-механические свой-
ства. Проведенные комплексные исследования дали 
возможность установить сферу использования глин 
Брили.

КЛЮЧЕВЫЕ СЛОВА: глина; сырье; 
месторождение; кварц; керамика; минерал.
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doqtoranti a. jRamaZedoqtoranti a. jRamaZe

muxranis arteziuli auzis mtknari miwisqveSa wylebis hidrogeoqimiuri muxranis arteziuli auzis mtknari miwisqveSa wylebis hidrogeoqimiuri 

TaviseburebebiTaviseburebebi

anotacia. anotacia. naSromSi ganxilulia muxra-

nis arteziuli auzis mtknari miwisqveSa wylebis 

gavrcelebis hidrogeoqimiuri zonaluroba. gruntis 

wylebSi gamoyofilia ori zona: 1 - mdinareebis arag-

vis da qsnis filtratebSi vrceldeba wylebi min-

eralizaciiT 0,5 g/l-mde da 2 - auzis centralur 

nawilSi - wylebi mineralizaciiT 0,5-1,0 g/l. dawn-

eviTi wylebis wyalSemcvel kompleqsSi gamoyofilia 

sami hidrogeoqimiuri zona: 1 - wylebi mineraliza-

ciiT 0,5-0,6 g/l; 2 - wylebi mineralizaciiT 0, 3 

g/l-mde; 3 - wylebi mineralizaciiT 0,3-0,5 g/l. 

dawneviTi wylebis hidrogeoqimiuri zonaluroba ka-

vSirSia wyalSemcveli horizontebis wyalgamtare-

blobasTan - rac ufro metia wyalSemcveli hori-

zontis wyalgamtarianoba, miT ufro naklebia wylis 

mineralizacia.

sakvanZo sityvebi: sakvanZo sityvebi: arteziuli auzi; mt-

knari wylebi; hidrogeo-qimiuri zonaluroba; grun-

tis wylebi; dawneviTi wylebi. 

muxranis arteziuli auzi warmoadgens mt-

knari miwisqveSa wylebis mdidari resursebiT 

gamorCeul, bunebrivad saimedod dacul, uni-

kalur rezervuars. aq, wyalSemcveli horizon-

tebis kvebis aris farTobi gacilebiT didia misi 

gavrcelebis farTobze, rac miwisqveSa wylebis 

resursebis ganaxlebadobis maRal xarisxs gana-

pirobebs.

muxranis velis ZiriTad hidrografiul 

qsels warmoadgens mdinareebi qsani da aragvi, 

romlebic dasavleTidan da aRmosavleTidan saz-

Rvraven mas da mniSvnelovan rols asruleben 

arteziuli auzis miwisqveSa wylebis formireba-

Si. aseve, aRsaniSnavia SedarebiT wyalmcire mdin-

are narekvavi, romelic saTaves misaqcielis qedis 

kalTebze iRebs.

muxranis arteziuli auzis periferiebze 

vrceldeba SedarebiT Zveli geologiuri for-

maciebi, xolo centraluri nawili axalgazrda, 

meoTxeuli asakis naleqebiT aris amovsebuli.

arteziuli auzis meoTxeul naleqebSi gamoi-

yofa: Tanamedrove kalapotisa da Walis aluvi-

uri naleqebis wyalSemcveli horizonti (aQ4) da 
daunawevrebeli meoTxeuli aluviur-proluvi-

uri naleqebis wyal-Semcveli kompleqsi (apQ1-3).

Tanamedrove kalapotisa da Walis aluviuri 

naleqebis wyal-Semcveli horizonti liTologi-

urad warmodgenilia kaWar-kenWnariT, xvinWnarisa 

da qviSis SemavseblebiT. horizontis simZlavre 

5-10 m-is farglebSi icvleba. gruntis wylebis 

done 1-5 m-is farglebSi icvleba. miwisqveSa 

wylebis mineralizacia ar aRemateba 0.5 g/l-s. 

qimiuri Sedgenilobis mixedviT wylebi hidro-

karbonatuli kalcium-natrium-magniumiania. hor-

izontis miwisqveSa wylebis da md. aragvis wylis 

qimiuri analizebis Sedegebis Sedareba gviCvenebs, 

rom maT Soris gansxvaveba umniSvneloa. 
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hidrogeologiuri Wrili 

nax. 1. muxranis arteziuli auzis sqematuri hidrogeologiuri ruka
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Sedgenilobis mixedviT wylebi hidrokar-

bonatuli kalcium-natrium-magniumiania. hori-

zontis miwisqveSa wylebis da md. aragvis wylis 

qimiuri analizebis Sedegebis Sedareba gviCvenebs, 

rom maT Soris gansxvaveba umniSvneloa. 

wyalSemcveli horizonti mWidro hidrodin-

amikur kavSirSia daunawevrebeli meoTxeuli nale-

qebis wyalSemcvel horizonteban. kalapotisa da 

Walis naleqebi sof. misaqcielidan sof. natax-

tramde uSualodaa ganlagebuli Zvel meoTxeul 

naleqebze da kvebavs maT, xolo sof. nataxtaris 

qveviT ki piriqiT - maTgan Rebulobs wyals. 

cxrili 1

 muxranis arteziuli auzis meoTxeuli naleqebis geologiur-hidrogeologiuri stratifikaciis sveti 
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o.o.o.o.o.o.o.o.o.o.o.o. 10-15 10-15

mdinaris Tanamedrove kalapotsa 

da Walis kaWar-kenWnari qviSa-
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7-10
kaWar-kenWnari Tixa-Tixnariani 

SemavseblebiT
-

o.o.o.o.o.o.o.o.o.o.o.o. 20-30
aluviuri kaWar-kenWnari qviSis 

SemavseblebiT

gruntis wylebis 

horizonti

o-o-o-o-o-o-o-o- 5-20
aluviuri kaWar-kenWnari Tixis 

SemavseblebiT
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70

25-30

aluviur-proluviuri 

kaWar- kenWnari qviSa-xvinWis 

SemavseblebiT

dawneviTi 

wylebis pirveli 

wyalSemcveli 

horizonti

o-o-o-o- 14-15
kaWar-kenWnari Tixis 

SemavseblebiT
-

o.o.o.o.o.o.o.o.o.o.o.o. 22-26

aluviur-proluviuri kaWar-

kenWnari qviSa-xvinWis 

SemavseblebiT

dawneviTi 

wylebis meore 

wyalSemcveli 

horizonti

q
v
e
d
a-

 Q
1

- - - - - - - - - -

100

10-15
Tixebi qviSnaris Txeli 

SuaSreebiT
-

o.o.o.o.o.o.o.o.o.o.o.o. 30-45

aluviur-proluviuri 

kaWar- kenWnari qviSa-xvinWis 

SemavseblebiT

dawneviTi 

wylebis mesame 

wyalSemcveli 

horizonti

- - - - - 10-20 mkvrivi Tixebi, argilitebi -

o.o.o.o.o.o.o.o.o.o.o.o 30-32

aluviur-proluviuri 

kaWar- kenWnari qviSa-xvinWis 

SemavseblebiT

dawneviTi 

wylebis meoTxe 

wyalSemc-veli 

horizonti

daunawevrebeli meoTxeuli aluviur-prolu-

viuri naleqebis wyalSemcveli kompleqsi muxra-

nis velis TiTqmis mTel farTobzea gavrcele-

buli [3]. meoTxeuli naleqebis simZlavre cva-

lebadobs 200-225 metris farglebSi. auzis 

aRmosavleT periferiaze, md. aragvis kalapotis 

gaswvriv, pliocenur naleqebSi fiqsirdeba me-

ridianuli rRveva, meoTxeuli asakis naleqebis 

simZlavre mis gaswvriv mcirdeba 50 metramde.

daunawevrebeli meoTxeuli naleqebis sagebis 

simZlavridan da reliefidan gamomdinare, muxra-

nis arteziuli auzis farglebSi meoTxeuli na-

leqebis wyalSemcveli kompleqsi +480 m niS-

nulamde warmoadgens Caketil sinklinur struq-

turas (rezervuars). daunawevrebeli meoTxeuli 

naleqebis vertikalur WrilSi gamoiyofa sami 

wyalSemcveli horizonti (ix. cxr. 1).

zeda wyalSemcveli horizonti, romlis sim-
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Zlavre 40-50 m-is farglebSi meryeobs, xasiaTdeba 

SedarebiT rTuli facialuri agebulebiT. hori-

zontis miwisqveSa wylebis mineralizacia, umetesad 

0.5 g/l-ia. miwisqveSa wylebis doneebisa da wy-

aroebis debitebis cvalebadobis reJimi pirdapir 

kavSirSia md. qsnis da aragvis reJimTan. 

 Sua wyalSemcveli horizonti ganlagebulia 

zedapiridan 40-50 m siRrmeze, misi saSualo sim-

Zlavre 70 m-ia. horizonti Sedgeba ori wyalSe-

mcveli Srisagan, romlebic warmodgenilia qviSa-

xvinWis Semavsebliani kaWar-kenWnariT. wyalSe-

mcveli Sreebis simZlavre icvleba 10-15 m-is 

farglebSi. 

horizonti umetesad dawneviT wylebs Sei-

cavs da misi piezometruli done zedapiridan 3-6 

m siRrmeze fiqsirdeba. 

 qveda wyalSemcveli horizontis saxuravi 

ganlagebulia 100-120 m siRrmeze. horizon-

tis saSualo simZlavre 100 m-ia. igi Sedgeba 

ori wyalSemcveli Srisagan, romelTa simZlavre 

meryeobs 30-dan 45 m-mde. wyalSemcvel Sreebs 

Soris ganlagebulia wyalgaumtari TixebiT 

Sevsebuli kaWar-kenWnaris fenebi. 

aRwerili wyalSemcveli horizontebi da 

Sreebi (garda velis periferiuli nawilisa), ar 

imyofebian mWidro hidravlikur kavSirSi erTma-

neTTan.

artezieli auzis miwisqveSa wylebisaTvis 

damaxasiaTebelia gavrcelebis hidrogeoqimiuri 

zonaluroba, romelsac ganvixilavT rogorc 

gruntis, aseve dawneviTi wylebisaTvis.

 muxranis arteziuli auzis farglebSi 

gavrcelebuli gruntis wylebis hidrogeoqimi-

uri zonaluroba mocemulia naxazze 2 [2].

gruntis wylebis saerTo mineralizaciis 

mixedviT gamoiyofa 2 zona.

pirvel zonaSi miwisqveSa wylebis mineral-

izacia Seadgens 0,5 g/l-mde. es zona moicavs 

mdinareebis qsnis da aragvis kalapotis da Wa-

lis neleqebis gavrcelebis arealebs. 

meore zonaSi, romelic moicavs zeda meoTxe-

uli asakis naleqebis gavrcelebis areals auzis 

centralur nawilSi, miwisqveSa wylebis miner-

alizacia icvleba 0,5-1,0 g/l-is farglebSi. 

muxranis artezuli auzis centralur 

nawilSi wylis sulfatianobis gazrda gamowveu-

lia gruntis wylebis sarkis mcire siRrmeze 

(2 m-mde) ganlagebis gamo wylis aorTqlebis 

Sedegad, marilebis koncentraciis da gamaril-

ianebuli niadagebis zegavleniT. miwisqveSa wy-

lebSi anionebis da kaTionebis Tanafardobebi 

ganpirobebulia wyalSemcveli da amomgebi qa-

nebis petrografiuli SemadgenlobebiT.
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muxranis velze hidrogeoqimiuri zonal-

uroba ufro naTladaa gamoxatuli dawn

eviTi wylebis Semcvel horizontebSi [1]. aq 

gamoiyofa miwisqveSa wylebis hidrodinamikuri 

nakadebi, Sesabamisi sami hidrogeoqimiuri zoniT 

(nax.3).

pirveli zona vrceldeba sof. misaqcielis 

samxreT-dasavleTi nawilidan soflebis axalub-

nis da wilkanis mimarTulebiT. aq dawneviTi 

wylebis mineralizacia Seadgens 0.5-0.6 g/l-s. 

wyalSi aRiniSneba sulfarionis Semcveloba.

meore zonis nakadi moicavs misaqcielisa da 

nataxtaris vakes da miemarTeba Crdilo-dasav-

leTisaken, sof. Zalisis mimarTulebiT. zonis 

wylebis mineralizacia ar aRemateba 0.3 g/l-s. 

am zonaSi funqcionirebs Sps “aqva geos”, ss “lo-

misis” da Sps “iveria aqvas” mtknari miwisqveSa 

wylis mompovebeli wyalamRebebi. 

mesame zona vrceldeba aragvis vakeze, md. na-

rekvavis SesarTavamde da misi sazRvari miemarTe-

ba Crdilo-dasavleTiT, soflebis Zalisisa da 

vazianis mimarTulebiT. wylebis mineralizacia 

icvleba 0.3-0.5 g/l-s farglebSi. 

 

nax. 3 muxranis arteziuli auzis dawneviTi wylebis hidrogeoqimiuri zonalurobis sqema

kvlevebis Sedegad SeiZleba davaskvnaT:

 2. meoTxeuli naleqebis vertikalur Wril-

Si erTi da imave ubnze gruntis wylebis saerTo 

mineralizacia, TiTqmis orjer metia dawneviTi 

wylebis pirveli wyalSemcveli horizontis 

wylebze da mineralizacia am ukanasknelTan Se-
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darebiT, kidev ufro naklebia dawneviTi wylebis 

meore da mesame horizontebis wylebSi. siR-

rmesTan erTad, Sesabamisad mcirdeba sulfatebis, 

kalciumisa da magniumis ionebis Semcveloba.
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JGAMADZE A.

HYDROGEOCHEMICAL PROPERTIES OF 
FRESH GROUNDWATER IN THE MUKHRAN 
ARTESIAN BASIN

ANNOTATION. The paper deals with hydro-
chemical zonality of the fresh underground waters of 
Mukhrani artesian basin. For ground waters two zones 

are defi ned: 1 - waters with mineralization 0.5g/l, and 
2 - waters with mineralization ranging from 0.5 to 1g/l. 
Within the pressure water bearing complex three hydro-
chemical zones are present: 1 - waters with mineraliza-
tion 0.5-0.6 g/l, 2 - waters with mineralization up to 
0.3g/l, and 3 - waters with mineralization -0.3-0.5 g/l.

KEYWORDS: artesian basin; freshwater; hydro-
geochemical zonality; ground water; pressure water.

ДЖГАМАДЗЕ А.К.

ГИДРОГЕОХИМИЧЕСКИЕ СВОЙСТВА 
ПРЕСНЫХ ПОДЗЕМНЫХ ВОД 
МУХРАНСКОГО АРТЕЗИАНСКОГО 
БАССЕЙНА

АННОТАЦИЯ. В работе рассмотрены 
вопросы гидрогеохимической зональности пресных 
подземных вод Мухранского артезианского бассейна. 
В грунтовых водах выделены две зоны вод: 1 - с 
минерализацией до 0,5 г/л, и 2 - с минерализацией 

0,5-1,0 г/л. В водоносном комплексе напорных вод 
выделены 3 гидрогеохимические зоны вод: 1 - с 
минерализацией 0,5-0,6 г/л, 2 - с минерализацией 
до 0,3 г/л и 3 - с минерализацией 0,3-0,5 г/л. 
Гидрогеохимическая зональность напорных вод 
находится в тесной связи с водопроводимостью 
водоносных горизонтов.

КЛЮЧЕВЫЕ СЛОВА: артезианский бассейн; 
пресная вода; гидрогеохимическая зональность; 
грунтовые воды; напорные воды.
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nurlan rispanovinurlan rispanovi

РЫСПАНОВ НУРЛАН
БЕКТАСОВИЧ

NURLAN RYSPANOV

samTo mecnierebaTa evraziuli akademiis prezidents, yazaxeTis erovnuli akademiis 

sapatio wevrs, ruseTis samTo mecnierebaTa akademiis, saerTaSoriso sainJinro akademiis 

(moskovi), ukrainis samTo mecnierebaTa akademiis, yazaxeTis samTo mecnierebaTa erovnuli 

akademiis, yazaxeTis respublikis sainJinro erovnuli akademiis namdvil wevrs

baton nurlan rispanovs 28 ivniss dabadebidan 60 weli baton nurlan rispanovs 28 ivniss dabadebidan 60 weli 

SeusruldebaSeusruldeba

guliTadad vulocavT baton nurlans iubeles da vusurvebT xangrZliv sicocxles, 

janmrTelobas, pirad bednierebas, nayofier da SemoqmedebiT warmatebebs. 

gamovTqvamT did imedebs, rom batoni nurlan rispanovis iniciativiT saqarTvelos samTo 

da samecniero-teqnikur sazogadoebasTan dawyebuli TanamSromloba mravalmxrivi sasarge-

blo da sasurveli Sedegebis momtani iqneba. 

saqarTvelos samTo sazogadoeba 

saqarTvelos sainJinro akademiis samTo saqmisa da geologiis ganyofileba

g. wulukiZis samTo instituti 

saqarTvelos teqnikuri universitetis samTo-geologiuri fakulteti

„samTo Jurnalis“ saredaqcio kolegia
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President of the Eurasian Academy of Mining Sciences, Honorary Member of the National Academy 
of Kazakhstan, Full Academician Member of: Russian Academy of Mining Sciences, International Acad-
emy of Engineering (Moscow), Ukrainian Academy of Mining Sciences, National Academy of Mining 
Sciences of Kazakhstan, National Academy of Engineering Sciences of Kazakhstan

ON JUNE 28, Mr. NURLAN RYSPANOV TURNS 60

We sincerely congratulate Mr. Nurlan Ryspanov on his anniversary and wish him a long life, health, 
personal happiness and success in Scientifi c, Academic and Public Activities.

We hope that the cooperation with the Mining and Scientifi c-Technical Society of Georgia, initiated by 
Mr. Nurlan Ryspanov, will be productive and full of many useful and desirable results. 

Georgian Mining Society 
Department of Mining Geology of the Georgian Engineering Academy 

G. Tsulukidze Mining Institute 
Georgian Technical University Faculty of Mining and Geology

 Editorial Board of "Mining Journal"
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NURLAN RYSPANOV

SHORT  BIOGRAPHY

Nurlan Rispanov, after graduating from the Leningrad Institute of Transport, continued his postgradu-
ate study at the Moscow Institute of Water Transport. In 1991, he successfully defended his dissertation The 
Bauman Moscow State Technical University and was awarded the degree of Candidate of Technical Sci-
ences.

In 1993, he was appointed as a director of the Scientifi c-Technical Center “MASHSTROI” of the Na-
tional Engineering Academy of the Republic of Kazakhstan, Pavlodar.

In 1995, he was awarded the title of Academic Advisor of the National Engineering Academy of the 
Republic of Kazakhstan for his achievements.

In 1998, Nurlan Ryspanov headed the Department of Transport and Communications Industry of the 
region and supervised such large enterprises as follows: aluminum, ferroalloys, tractor, oil refi nery, chemical 
plants, fuel-energy complex, transport and communication. At his initiative, a nickel-cobalt ore melting was 
being carried out for the fi rst time at the Pavlodar Tractor Plant.

In 1999, Nurlan Ryspanov was appointed as a director of the Industry Department of the Ministry of 
Energy and Mineral Resources of the Republic of Kazakhstan. Under his leadership, Sectoral programs in 
the chemical, mining, metallurgical and nuclear industries were developed and implemented.
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In 2001-2015 Nurlan Rispanov worked at the enterprises of the mining and metallurgical complex of 
Kazakhstan. He was in charge of scientifi c research and construction of a pilot plant for the production by 
heap leaching in underground conditions; He carefully studied operating process of the uranium ore leach-
ing, transferred and installed it at “Shalkiya”, the world's largest polymetallic deposit, of which he was 
appointed as a director in 2001. The fi rst scientifi c articles of Nurlan Ryspanov in the fi eld of geotechnol-
ogy were published and he was awarded the title of Corresponding Member of the National Engineering 
Academy of the Republic of Kazakhstan.

2004-2005 Nurlan Ryspanov was the director of the “Akdala” uranium mine. Under his leadership, 
a full-fl edged uranium leaching mine was created, where in 2006, for the fi rst time in the world, 1 million 
kg of uranium suboxide-oxide was mined.

In 2008, Nurlan Ryspanov was invited as a chairman of the Committee on Industry of the Ministry 
of Industry and New Technologies, where he oversees the mining and metallurgical complex, chemical, 
nuclear, machine-building and defense industries.

In 2009, he was transferred to the quasi-state sector as Director of Mining Assets Management of 
the National Wealth Fund. Under his leadership, the National Mining Company Tau-Ken Samrukand the 
United Chemical Company were established.

In the second half of 2009, Nurlan Ryspanov was appointed as a vice president of the National Atom-
ic Company “Kazatomprom”. Despite the diffi cult period for the uranium industry in Kazakhstan, under 
the leadership of Nurlan Ryspanov, in a year an Agreement on fi nancing current projects was reached with 
Japanese fi nancial institutions, experienced specialists were attracted, and technological problems were 
resolved. As a result, in 2010 “Kazatoprom” became the world's largest uranium producer.

Nurlan Ryspanov continues to work in the fi eld of scientifi c and technological progress. Under his 
leadership, new technologies for the production of sulfuric acid and conversion of saline water of the Cas-
pian Sea by extracting useful components were developed; The technology of uranium peroxide oxidation 
has been introduced; patents have been received and monograph published.

In 2010, Nurlan Ryspanov successfully defended his doctoral dissertation on the topic: "Law of heap 
leaching of metals". For this scientifi c work, the Presidium of the Russian Academy of Natural Sciences 
awarded him the Pyotr Kapitsa Medal of Honor.

In 2013, Nurlan Ryspanov was appointed Chairman of the Board of the “Volkovgeologiya JSC”, the 
oldest enterprise of the nuclear complex.

In 2012, Nurlan Ryspanov was elected a member of the International Organizing Committee of the 
World Mining Congress, and in 2014 - an academician of the International Academy of Engineering 
(Moscow).

In 2016, Nurlan Ryspanov initiated the foundation of the Kazakhstan National Academy of Mining 
Sciences, the fi rst president of which he was elected.

As a result of international cooperation and his collaboration with foreign scientists in 2018, during 
the World Mining Congress in Astana, the Eurasian Academy of Mining Sciences was founded, which 
included Belarus, Kazakhstan, Kyrgyzstan, Russia and Uzbekistan, as well as three observers from Ger-
many, Ukraine, Mongolia, Turkey, Poland, Austria, India and other countries of Eurasia. Nurlan Ryspanov 
was elected President of the Academy.

Nurlan Ryspanov has published over 60 scientifi c papers, 1 monograph, 2 textbooks, received 14 
patents for inventions.

For successful work, Nurlan Ryspanov was awarded many honorary signs, medals and orders.
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85
guram  abaSiZeguram  abaSiZe

ГУРАМ АБАШИДЗЕ
GURAM ABASHIDZE

guliTadad vulocavT Rvawlmosil mecniers, ssip g. wulukiZis samTo institutis 

hibriduli kompozitebis kvlevis laboratoriis gamges, mTavar mecnier TanamSromels, te-

qnikis mecnierebaTa doqtors baton guram abaSiZes dabadebidan 85 wlisTavs vusurvebT 

janmrTelobas, pirad bednierebas da SemoqmedebiT warmatebebs.

 saqarTvelos samTo sazogadoeba

g. wulukiZis samTo instituti,

 „samTo Jurnalis“ saredaqcio kolegia

 ssip g. wulukiZis samTo instituti da „samTo Jurnalis“ saredaqcio kolegia gu-

liTadad ulocavs samTo institutis wamyvan mecnier TanamSromels, akademiur doqtors 

baton Temur fxoveliSvils dabadebidan 70 wlisTavs. usurvebs xangrZliv sicocxles, 

janmrTelobas da warmatebebs saqmianobaSi.

 g. wulukiZis samTo instituti

70
Temur fxoveliSviliTemur fxoveliSvili

ТЕМУР ПХОВЕЛИШВИЛИ
TEMUR PKHOVELISHVILI
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revaz sturuarevaz sturua

REVAZ STURUA
РЕВАЗ СТУРУА

qarTulma samTo-sainJinro da samecniero sazogadoebam mZime danaklisi ganicada, moulodnelad 

gardaicvala saqarTvelos teqnikuri universitetis samTo teqnologiebis departamentis pro-

fesori, cnobili mecnieri, teqnikis mecnierebaTa doqtori, saqarTvelos sainJinro akademiis aka-

demikosi revaz ivanes Ze sturua.

daibada 1941 wels lanCxuTSi. 1958 wels daamTavra q. baTumis me-6 saSualo skola da Cairicxa 

saqarTvelos politeqnikuri institutis samTo-geologiuri fakultetis sasargeblo wiaRi-

seulis gamdidrebis specialobaze, romelic daamTavra 1963 wels da amave wlidan ganawilebiT 

muSaobda uzbekeTSi almalikis samTo kombinatSi. 

1965-67 ww. muSaobda saqarTvelos politeqnikuri institutis sasargeblo wiaRiseulis gam-

didrebis kaTedraze jer laborantad, Semdeg asistentad. 1967-70 ww. swavlobda q. moskovis 

skoCinskis saxelobis samTo saqmisa da myari sawvavi wiaRiseulis institutis aspiranturaSi. 

1970-78ww. muSaobda saqarTvelos politeqnikuri institutis sasargeblo wiaRiseulis kaT-

edraze Tavdapirvelad asistentad, Semdeg docentad. 1971-73 ww. iyo saqarTvelos teqnikuri 

universitetis axalgazrda mecnier-muSakTa da studentTa samecniero sazogadoebis sabWos Tavm-

jdomare. 1973-74 ww. swavlobda kievis saxelmwifo universitetis specfakultetze. 1970 w. 

moskovis myari sawvavis institutis samecniero sabWoze daicva sakandidato disertacia, xolo 

1983 w. q. irkutskis politeqnikur institutis samecniero sabWoze – sadoqtoro disertacia. 

1978 wlidan 1992 wlamde xelmZRvanelobda saqarTvelos politeqnikuri institutis sasarge-

blo wiaRiseulis gamdidrebis kaTedras. 1988 wlidan 1991 wlamde iyo saqarTvelos teqnikuri 

universitetis proreqtori saRamosa da dauswrebeli swavlebis dargSi, xolo 1991 wlidan 

2004 wlamde amave universitetis pirveli proreqtori. 

revaz sturuas samecniero-sainJinro moRvaweobis sferoa sasargeblo wiaRiseulis gadamuSaveba 

– mineraluri procesebi. igi aris samTo dargis cnobili specialisti da xelmZRvanelobda sa-

mecniero mimarTulebebs. misi xelmZRvanelobiT Seiqmna Savi da feradi liTonebis madnebis gam-

didrebis teqnologiebTan intensiuri energetikuli procesebis kombinirebis mecnieruli safuZ-

vlebi, rac praqtikulad gamoixata axali maRalefeqturi teqnologiebis SeqmnaSi.

r. sturuas xelmZRvanelobiT Catarebuli kompleqsuri kvlevis safuZvelze ganxorcielebulia 

sasargeblo wiaRiseulis flotaciis procesis intensifikaciis samecniero problemis Teoriuli 

debulebebis ganzogadeba, damyarebuli intensiuri eleqtruli zemoqmedebis gamoyenebaze da Se-

muSavebulia praqtikuli rekomendaciebi, romelTac aqvT saxalxo sameurneo mniSvneloba.

r. sturuas mier Catarebulia mravalmxrivi kompleqsuri kvlevebi WiaTuris auzis Raribi man-

gaxseneba - ПАМЯТЬ - MEMORY



samTo Jurnali, #1(44), 2021  127

ganumis madnebis gamdidrebis teqnologiuri sqemebis optimizaciis mimarTulebiT. miRweulia 

mTeli rigi teqnologiuri da sainJinro promlemebis gadawyveta mniSvnelovani teqnologiuri 

ekonomikuri efeqtiT.

r. sturua xelmZRvanelobda samecniero kvlevebs saqarTvelos wiaRiseul sabadoTa baritSem-

cveli, polimetaluri, TuTiis, oqrosSemcveli madnebis da kvarcitebis gamdidrebis kombinirebuli 

meTodebisa da racionaluri teqnologiuri sqemebis SemuSavebis mimarTulebiT.

1997 wels germaniaSi, q. aaxenSi gamarTul mineraluri procesebis msoflio XIX kongresze prof. 

r. sturua arCeul iqna mineraluri procesebis msoflio kongresebis samecniero saorganizacio 

mudmivmoqmedi komitetis wevrad.

1996 w. r. sturua airCies saqarTvelos sainJinro akademiis namdvil wevrad. igi iyo ruseTis 

samTo akademiis namdvili wevri, ruseTis sainJinro akademiis da informatikis saerTaSoriso 

akademiis wevri, aSS-s samecniero kvleviTi sazogadoeba `sigma X”-is wevri. 2000 wlidan iyo 

saqarTvelos samTo sazogadoebis prezidenti.

1988 wels dajildovda `sapatio niSnis” ordeniT, xolo 1998 wels – Rirsebis ordeniT. gaiT-

valiswina, ra r. sturuas pedagogiuri, mecnieruli da organizaciuli saqmianoba, misi damsaxureba 

universitetis mimarT, saqarTvelos teqnikuri universitetis akademiurma sabWom 2011 wels daa-

jildova igi universitetis umaRlesi jildoTi – g. nikolaZis medliT. 

mravali wlis manZilze r.sturua, rogorc saqarTvelos samTo sazogadoebis prezidenti, iyo 

samTo Jurnalis erT-erTi damfuZnebeli, saredaqcio kolegiis wevri da ganvlili rTuli peri-

odis manZilze wlebis ganmavlobaSi piradad mis mier finansdeboda Jurnalis gamocema. sicocx-

lis bolomde r. sturua iyo samTo-geologiuri dargis sadisertacio sabWos Tavmjdomare, misi 

xelmZRvanelobiT daculia mravali sakandidato da sadoqtoro disertacia. 

prof. r. sturua aris 145 nabeWdi Sromis, maT Soris, 28 gamogonebis, sami monografiis da 4 

saxelmZRvanelos avtori.

mravali wlis ganmavlobaSi r. sturua aqtiurad moRvaweobda universitetisa da fakultetis 

sazogadoebriv cxovrebaSi. iyo mravali wamowyebisa da Taosnobis avtori. sargeblobda udidesi 

avtoritetiT saqarTvelos teqnikuri universitetis TanamSromlebsa da farTo sazogadoebis 

warmomadgenelTa Soris. samecniero pedagogiuri moRvaweobasTan erTad iyo ramdenime SesaniSnavi 

poeturi krebulis avtori, misi leqsebi gamsWvalulia Rrma patriotizmiT, cxovrebiseuli si-

brZniT da sicocxlis siyvaruliT. 

SesaniSnavi mecnieris, pedagogis, poetis, uRalato megobris - rezo sturuas naTeli xsovna samu-

damod darCeba Cvens gulebSi.  

saqarTvelos samTo sazogadoeba, 

saqarTvelos teqnikuri universitetis da 

samTo-geologiuri fakultetis 

profesor maswavleblebi,

 ,,samTo Jurnalis” saredaqcio kolegia 
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sergo xomerikisergo xomeriki

СЕРГО ХОМЕРИКИ
SERGO KHOMERIKI

saqarTvelos samTo sazogadoebam mZime danaklisi ganicada. gardaicvala TvalsaCino mamuliSvili, 

grigol wulukiZis samTo institutis afeTqebis teqnologiebis ganyofilebis ufrosi, mTavari mecn-

ieri TanamSromeli, akademiuri doqtori sergo xomeriki.

sergo xomeriki daibada 1949 wlis 9 aprils q. ozurgeTSi.

1966 wels daamTavra baTumis 22-e saSualo skola. imave wels Cairicxa Tbilisis saxelmwifo uni-

versitetis fizikis fakultetze, romelic daamTavra 1972 wels specialobiT - gamoyenebiTi birT-

vuli fizika. 1989 wels daicva disertacia da mieniWa teqnikis mecnierebaTa kandidatis samecniero 

xarisxi.

1970-77 wlebSi muSaobda saqarTvelos saavtomobilo gzebis saministroSi. 1977 wlidan muSaoba 

daiwyo g. wulukiZis samTo institutSi, sadac gaiara yvela safexuri ufrosi laborantidan mTavar 

mecnier TanamSromlamde. 2002 wlidan xelmZRvanelobda Ria samTo samuSaoebis laboratorias, 2006 

wlidan - Ria samTo samuSaoebisa da afeTqebis teqnologiebis ganyofilebas, 2012 wlidan sicocxlis 

ukanasknel dRemde iyo afeTqebis teqnologiebis ganyofilebis ufrosi. 

batoni sergos samecniero interesTa sferos ganekuTvneboda burRva-afeTqebiTi samuSaoebis teqnolo-

giebis srulyofa, afeTqebis seismuri efeqtis kvleva, utilizirebuli sabrZolo masalebis bazaze 

Seqmnili axali feTqebadi nivTierebebis efeqturobis da misi samrewvelo daniSnulebiT gamoyenebis 

SesaZleblobis dadgena. 

gamoqveynebuli aqvs 50-mde samecniero naSromi, aris 3 gamogonebis avtori. 2010 wels saqarTvelos 

samTo sazogadoebis mier mieniWa elizbar mindelis saxelobis premia samTo teqnologiebis dargSi, 

xolo 2014 wels saqarTvelos mecnierebaTa erovnuli akademiis mier - samTo meqanikis dargSi 

samevniero miRwevebis serTifikati. 

batoni sergo xomeriki mudam didi pasuxismgeblobiT da seriozulobiT ekideboda masze dakisrebul 

movaleobebs. igi aqtiur samecniero muSaobasTan erTad, mniSvnelovan praqtikul da saeqsperto saqmi-

anobasac eweoda burRva-afeTqebiTi samuSaoebis usafrTxod warmoebisa da garemoze afeTqebis mavne 

gavlenis Semcirebis dargSi. 

sergo xomeriki gansakuTrebuli gulisxmierebiT da TanadgomiT gamoirCeoda TanamSromlebisa da 

kolegebisadmi, keTilganwyobiT da megobruli urTierTobebiT axalgazrdebisadmi.

batonma sergo xomerikma, misi cxovrebis wesiT, damsaxurebulad moipova Rirseuli avtoriteti 

saqarTvelos Tu sazRvargareTis qveynebis samecniero da sainJinro sazogadoebaSi, megobrebSi da 

axloblebSi. 

misi naTeli xsovna mudam darCeba Cven gulebSi.
saqarTvelos samTo sazogadoeba,

g. wulukiZis samTo instituti,

saqarTvelos teqnikuri universitetis samTo-geologiuri fakulteti,

„samTo Jurnalis“ saredaqcio kolegia
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vladimer silagaZevladimer silagaZe

ВЛАДИМЕР СИЛАГАДЗЕ
VLADIMER SILAGADZE

saqarTvelos samecniero sazogadoebam didi danaklisi ganicada. gardaicvala cnobili qa-

rTveli mecnieri milsadeni hidrotransportis dargSi, teqnikis mecnierebaTa doqtori 

vladimer silagaZe.

igi daibada 1933 wlis 20 dekembers baRdaTSi. 1951 wels baRdaTis vaJTa saSualo skolis 

oqros medalze damTavrebis Semdeg swavla ganagrZo saqarTvelos agraruli universitetis 

hidromelioraciis fakultetze, romelic warCinebiT daamTavra 1956 wels da mieniWa inJiner 

hidroteqnikosis kvalifikacia. imave welsve daiwyo SromiTi saqmianoba saqarTvelos wyalTa 

meurneobis saministros saproeqto institutSi “saqsaxwyalproeqti”, sadac misi uSualo 

monawileobiT Sesrulda ramdenime mniSvnelovani proeqti.

igi 1961 wlidan q. moskovis sakavSiro hidroteqnikisa da melioraciis samecniero-sakvlevo 

institutis aspiranti iyo. 1964 wels amave institutis samecniero sabWoze warmatebiT 

daicva sakandidato disertacia, ris Semdeg imave wlis bolos dabrunda saqarTveloSi da 

SromiTi saqmianoba ganagrZo g.wulukiZis samTo institutSi, sadac muSaobda sicocxlis 

bolomde da ganvlo nayofieri SemoqmedebiTi gza umcrosi mecnieri TanamSromlis Tanamde-

bobidan ganyofilebis xelmZRvanelamde.

Tavisi samecniero saqmianoba samTo institutSi moRvaweobisas praqtikulad mTlianad mi-

uZRvna samTo saqmeSi milsadeni hidrotransportis da hidromeqanizaciis efeqturad gamoy-

enebis sakiTxebis kvlevas, raSic mas didad daexmara inJiner-hidroteqnikosis kvalifikacia.

v.silagaZis samecniero saqmianoba exeba hidrosatransporto sistemebis saimedoobisa da 

efeqturobis amamaRlebeli meTodebisa da saSualebebis kvlevas da moicavs ramdenime mimar-

Tulebas: SaxtebSi namuSevari sivrcis hidravlikuri amovsebis masalebis da miwodebis 

teqnologiis Seswavlas; abraziuli hidroaeronarevebis damWirxni saSualebebis da Camket-

maregulirebeli mowyobilobebis damuSavebas da kvlevas; hidrosatransporto sistemebis 

muSaobis reJimebis kvlevasa da srulyofas.

swored am sakiTxebis Seswavlas mieZRvna misi sadoqtoro disertacia, romelic man daicva 

1999 wels saqarTvelos teqnikuri universitetis samTo-geologiuri fakultetis sadis-

ertacio sabWoze specialobiT “samTo manqanebi”.

misive samecniero xelmZRvanelobiT daculia sami sakandidato disertacia.

batoni vladimeri monawile iyo mravali respublikuri, sakavSiro da saerTaSoriso seminar-

isa da konferenciis.
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igi iyo 130 samcniero gamoqveynebuli naSromisa da 25 gamogonebis avtori.

igi eweoda aqtiur sazogadoebriv moRvaweobasac.

gansakuTrebiT aRsaniSnavia batoni vladimeris SesaniSnavi adamianuri Tvisebebi: patiosneba, 

Rrma profesionalizmi, didi Sromisunarianoba da pasuxismgebloba, koreqtuloba, komunika-

beluroba, riTac udidesi siyvaruli da pativiscema moipova yvelgan, sadac ki umuSavia mas. 

saqarTvelos samTo sazogadoeba,

saqarTvelos teqnikuri universitetis samTo-geologiuri

fakultetis profesor-maswavleblebi,

ssip g.wulukiZis samTo institutis direqcia da

mecnier-TanamSromlebi, ss `madneulis”, 

WiaTuris samTo mamdidrebeli kombinati, 

Sps `saqnaxSiris”, ss “saqwyalproeqtis” TanamSromlebi, 

`samTo Jurnalis” saredaqcio kolegia
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aleqsandre qarTveliSvilialeqsandre qarTveliSvili 
ALEKSANDRE KARTVELISHVILI
АЛЕКСАНДР КАРТВЕЛИШВИЛИ

 saqarTvelos samTo sazogadoebas gamoaklda TvalsaCino mamuliSvili, grigol wulukiZis samTo 

institutis mecnieri TanamSromeli aleqsandre qarTveliSvili. igi daibada 1939 wlis 26 oq-

tombers TbilisSi.

1965 wels daamTavra Tbilisis saxelmwifo universitetis fizikis fakulteti, xolo - 1971 

wels saqarTvelos mecnierebaTa akademiis aspirantura.

1962 wels, jer kidev studentma, muSaoba daiwyo g. wulukiZis samTo institutis sabagiro gzebis 

laboratoriaSi, sadac sicocxlis ukanasknel dRemde gaiara yvela safexuri inJinridan - mecnier 

TanamSromlamde. 1991 wlidan igi iyo samecniero Tematuri jgufis ufrosi, xolo 2002 wlidan 

- seqtoris gamge. 1989-2002 wlebSi iyo institutis direqtoris moadgile. 

paralelurad misi moRvaweoba viTardeboda sapatento-salicenzio saqmianobis ganxriT, 1980-88 

wlebSi xelmZRvanelobda sapatento-salicenzio ganyofilebas. 

gamoqveynebuli aqvs 30-mde samecniero naSromi, aris 14 gamogonebis avtori.

batoni aleqsandre, sabagiro gzebis sakiTxebze aqtiur samecniero muSaobasTan erTad, mniSvnelo-

van praqtikul saeqsperto saqmianobas eweoda foladis bagirebis usafrTxo eqspluataciis mimar-

TulebiT. mis mier 1970-2015 wlebSi Sesrulebulia mravali aTeuli sabagiro gzis eqspertiza, 

rogorc saqarTveloSi, aseve mis farglebs gareT.

aleqsandre qarTveliSvili gamoirCeoda saqmisadmi seriozuli da pasuxismgebliani midgomiT. mis 

mier institutSi Canergili da gamoyenebul iqna foladis bagirebis magnituri urRvevi kontro-

lis meTodi. igi sicocxlis bolomde aqtiurad zrunavda aRniSnuli mimarTulebis ganviTarebaze 

saqarTveloSi.

g. wulukiZis samTo instituti didad afasebs aleqsandre qarTveliSvilis moRvaweobas, mis 

saqmian da erTgul damokidebulebas kolegebTan, keTilganwyobil da megobrul urTierTobebs 

axalgazrda TaobasTan. man Rirseulad moipova maRali avtoriteti saqarTvelos samecniero da 

sainJinro sazogadoebaSi.

aleqsandre qarTveliSvilis naTeli xsovna samudamod darCeba qarTveli samToelebis, sabagiro 

gzebis specialistebis, kolegebis, megobrebis da axloblebis gulebSi. 

ssip grigol wulukiZis samTo instituti, 

saqarTvelos samTo sazogadoeba,
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manana jafariZemanana jafariZe

MANANA JAPARIDZE
МАНАНА ДЖАПАРИДЗЕ

manana jafariZe daibada 1953 wlis 28 aprils q. TbilisSi geologis, merab jafariZis ojaxSi

1970 wels skolis warmoatebiT damTavrebis Semdeg swavla gaagrZela saqarTvelos politeqni-

kuri institutis (amJamad teqnikuri universiteti) wamTo-geologiuri fakultetis geologiur 

specialobze. 1975 wels insti tu tis warCinebiT damTavrebis Semdeg Cairicxa aspiran turaSi 

sabado ebis geologiisa da Ziebis #28 kaTedraze madneuli sabado ebis Zebnis spe ci a lo biT. 1981 

wels daicva disertacia Temaze “quTaisis jgufis baritis sabadoebis formirebis struqturuli 

pirobebi” da mieniWa geologia-mineralogiis kandidatis xarisxi. 1981 wlidan muSoaba gaagrZela 

al. ja ne liZis saxelobis saqarTvelos geologiis institutis mecnier-Tanam Sromlad, 1997 wli-

dan ki stu-s samTo-geologiur fakultetze sabadoebis geologiisa da Ziebis #  28 kaTedris 

docemtis Tanamdebobaze, xolo 2006 wli dan gardacvalebamde dakavebuli hqonda asocirebuli 

profesoris Tanamdeboba konkursis safuZvelze.

profesori manana jafariZe atarebda leqcia-laboratoriul samuSa oebs kaTedris yvela umTavres 

disciplinaSi. mihyavda saxalxo meurneobis specialistTa kvalifikaciis amaRlebis kursebi, 

xelmZRvanelobda sadip lo mo samagistro da sadoqtoro Temebs.

igi iyo 64 naSromis avtori. misi samecniero kvlevebis mimarTu le bebi iyo: madneuli velebis da 

sabadoebis struqturebi, geologiuri prog no zireba da sabadoebis samrewvelo Sefaseba. manana ja-

fariZis uSualo monawileobiT gasuli saukunis oTxmocian wlebSi Sesrulebuli iqna aTe ul ze 

meti saxelSekrulebo samecniero samuSao. igi aqtiurad monawile obda fakutetis sazogadoebriv 

cxovrebaSi. 

gardaicvala SesaniSnavi adamiani da gulistkivilTan erTad dagvi tova SesaniSnavi ojaxi. 

teqnikuri universitetis samTo-geologiuri fakultetis studenti axalgazrdoba da pedagogTa 

koleqtivi didad afasebda mis profesiona lizms da adamianur Tvisebebs, Sromisunarianobas da 

pasuxismgeblobis grZno bas.

manana jafariZis naTeli xsovna marad darCeba misi kolegebis, megobrebis da mowafeebis mexsierebaSi.

saqarTvelos geologTa sazogadoeba,

saqarTvelos teqnikuri universitetis da  samTo-geologiuri fakultetis 

profesor maswavleblebi,

al. janeliZis geologiis institutis  TanamSromlebi, 
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Salva gegia Salva gegia 

SHALVA  GEGIA
ШАЛВА  ГЕГИЯ

2020 weli tragikuli aRmoCnda saqarTvelos teqnikuri universitetis samTo-geologiuri 

fakultetis gamoyenebiTi geologiis departamentis TanamSromlebisTvis. gardaicvala asocire-

buli profesori Salva gegia.

Salva gegia daibada 1955 wlis 10 dekembers q. TbilisSi, 1972 wels saSualo skolis damTavrebis 

Semdeg swavla gaagrZela spi-s samTo-geologiuri fakultetis “geologiuri agegmva, Zebna-Ziebis” 

specialobiT, romelic warmoatebiT daamTavra 1977 wels da mieniWa samTo inJiner-geologis 

kvalifikacia.

1978 wlidan muSaoba daiwyo sabadoebis geologiisa da Ziebis kaTedraze ufros laborantad, 

1991 wlidan gadayvanili iqna ufros maswavleblad, 2006 wlidan 2016 wlamde muSaobda asis-

tent-profesorad. 2010 wlidan Cairicxa doqtoranturaSi, 2016 wels daicva disertacia Temaze: 

“okribis barits Semcveli kvanZis aRmosavleT periferiis gamadnebis lokalizaciis faqtorebi 

da perspeqtivebi” da mieniWa doqtoris akademiuri xarisxi. imave wels konkursiT arCeuli iqna 

asocirebul profesorad.

Salva gegia aqtiurad monawileobda fakultetis sazogadoebriv cxovrebaSi. 1996-dan 2005 

wlamde iyo fakultetis dekanis moadgile, eTikuri komisiis Tavmjdomaris moadgile. Aqtiur 

monawileobas iRebda samecniero kvlevebsa da studentTa saswavlo-geologiur praqtikaSi, kiTx-

ulobda leqciebs wamyvan sagnebSi, xelmZRvanelobda specialistTa samecniero muSaobas; bolo 

wlebSi iyo saqarTvelos respublikis garemos dacvis saministrosTan arsebuli “maragebis damt-

kicebis” komisiis wevri.

Salva gegia iyo araCveulebrivi pirovneba, dauzarebeli megobari. mzad iyo gulTan mietana sxvisi 

tkivili, gverdSi dadgomoda SeWirvebul adamians. hqonda didi avtoriteti fakultetis TanamS-

romlebsa da studentebs Soris. Salva gegias naTeli saxe samaradisod darCeba misi megobrebis, 

kolegebis da mowafeebis xsovnasa da gulSi. 

saqarTvelos geologTa sazogadoeba,

saqarTvelos teqnikuri universitetis da 

samTo-geologiuri fakultetis 

profesor maswavleblebi,
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avtorTa sayuradRebod!avtorTa sayuradRebod!

moTxovnebi JurnalSi gamosaqveynebeli samecnieromoTxovnebi JurnalSi gamosaqveynebeli samecniero

statiebis gaformebis da warmodgenisaTvisstatiebis gaformebis da warmodgenisaTvis

„samTo JurnalSi“ qveyndeba masalebi (sa-

mecniero statiebi, informacia, reklama da sxva) 

qarTul, rusul da inglisur enebze. statiis 

masalebi unda qveyndebodes pirvelad (ucxouri 

gamocemebis analizis garda, romlebic qveynde-

ba redkolegiis rekomendaciiT), warmoadgendes 

siaxles da unda qondes garkveuli Teoriuli 

da praqtikuli mniSvneloba.

masala gamosaqveyneblad dabeWdili unda iyos 

А4 formatSi 1 intervaliT da Cawerili unda 

iyos CD diskze. statiis mosamzadeblad gamoy-

enebuli unda iqnes teqsturi redaqtori Micro-
softWord 2007/2010, Srifti: qarTuli - Sylfaen, 
zoma - 12, rusuli Times New Roman, zoma - 12. 
inglisuri - Times New Roman, zoma 12. statiis 
velebi: zeda - 2 sm, qveda - 2 sm, marcxena - 3 sm, 

marjvena - 1,5 sm.

statiis masala warmodgenili unda iqnes Sem-

degi TanmimdevrobiT: uak - Sriftis zoma 14, av-

torTa gvarebi da inicialebi Sylfaen asoebiT, 
Srifti - gamuqebuli, Sriftis zoma 14,  gas-

woreba marcxena kidesTan. 

saTauri unda aikrifos aseve Sylfaen gamoy-
enebuli SriftiT (Sriftis zoma - 14) da gas-

wordes marcxena kideze.

statias unda axldes anotacia or ucxo enaze, 

romlebic ar warmoadgenen im enas,  romelzec 

statiaa dawerili. anotacia mokled unda aR-

werdes statiis sagans da masSi aRweril Ziri-

Tad Sedegebs. anotaciis rekomendebuli saSualo 

moculoba Seadgens 600 nabeWd niSans. Srifti 

- daxrili, gamuqebuli, gasworeba furclis mar-

cxena da marjvena kideebTan, Sriftis zoma - 12.

sakvanZo sityvebi (qarTul, rusul da ingli-

sur enebze) - aucilebelia da unda Seicavdes 

5-10 sityvas. sakvanZo sityvebi erTmaneTisagan 

gamoiyofa wertil-mZimiT. moyvanili sakvanZo si-

tyvebi zustad unda asaxavdnen kvlevis sagno-

briv arss.

statiis teqsti: Sriftis zoma - 12, inter-

vali striqonebs Soris - 1, abzaci - 1,25 sm, 

daformateba: gasworeba furclis marcxena da 

marjvena kideebTan.

formulebi  da maTematikuri simboloebi Ses-

rulebuli unda iyos Microsoft Equation-Si.
cxrilebi teqstSi Sesrulebuli unda iyos 

Microsoft Word redaqtorSi.
suraTebi da grafikuli masala moqceuli unda 

iyos samuSao velis CarCoebSi. daSvebulia maTi 

gamoyeneba JPEG formatSi. warwerebi suraTebsa 
da grafikuli masalis qveS gamuqebuli, SriftiT 

11, centrSi gasworebuli, intervali - 1, suraTis 

dasaxelebis bolos wertili ar ismeba. 

literatura moTavsebulia statiis bolos. 

Sriftis zoma 12, daformateba: gasworeba fur-

clis marcxena da marjvena kideebTan. unda Sei-

cavdes avtoris/avtorTa gvarebsa da inicialebs, 

dasaxelebas, monacemebs gamomcemlobis Sesaxeb.

literaturis gaformebis nimuSi:

literaturaliteratura

1. T. fircxalava. sakariero teqnologiuri 

kompleqsis manqanebis gamonabolqvis mavne niv-

TierebebiT atmosferos haeris dabinZurebis Ses-

axeb. `samTo Jurnali”,  #1(42), Tbilisi, 2019. 

gv. 143-149.

2. Pitterson, K.E. The Early History of Circular 
Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-
296. 

3. Емельянова Е.П. Основные закономерности 
оползневых процессов. Недра, Москва, 1972. 310 с.

warmodgenil masalas unda axldes agreTve 

informacia avtoris (avtorTa) Sesaxeb - samuSao 

adgili, Tanamdeboba, samecniero xarisxi da wo-

deba, samsaxuris an binis misamarTi, telefoni da 

eleqtronuli fosta (E-mail.) 
yvela statia aucileblad gaivlis rogorc 

samecniero, aseve teqnikur redaqtirebas.
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К СВЕДЕНИЮ АВТОРОВ!
ТРЕБОВАНИЯ ДЛЯ ОФОРМЛЕНИЯ И ПРЕДСТАВЛЕНИЯ

 НАУЧНЫХ СТАТЕЙ В ЖУРНАЛЕ

В «Горном журнале» публикуются материалы 
(научные статьи, информация, реклама и др.) 
на грузинском, русском и английском языках. 
Материалы статьи должны публиковаться впервые 
(кроме обзора зарубежных изданий, публикуемых по 
рекомендации Редколлегии), представлять новизну 
и иметь теоретическую и практическую значимость.

Материал для опубликования должен быть 
напечатан в формате А4 через один интервал и 
записан на диске CD. Для подготовки статьи должен 
использоваться Текстовый редактор Microsoft Word 
2007/2010, шрифты: Грузинский – Sylfaen, размер 
- 12 пт, русский - Times New Roman, размер - 12 
пт, английский - Times New Roman, размер – 12 пт. 
Поля статьи: верхнее – 2 см; нижнее – 2 см; левое – 3 
см; правое – 1,5 см.

Материал статьи должен быть изложен в 
следующей последовательности:

УДК – размер шрифта 14 пт, ФИО авторов 
заглавными буквами, шрифт – полужирный, размер 
шрифта – 12 пт, выравнивание по левому краю.

Заголовок должен быть набран заглавными 
буквами полужирным шрифтом (размер шрифта – 
14 пт) и выравнивается по левому краю.

К статье должна прилагаться аннотация на 
двух языках, отличных от языка, на котором она 
написана. Авторы должны убедиться, что аннотация 
написана достаточно простым и понятным языком. 
Аннотация должна кратко излагать предмет 
статьи и основные содержащиеся в ней выводы. 
Рекомендуемый средний объем аннотации 
составляет 600 печатных знаков. Шрифт - курсив, 
полужирный, выравнивание по ширине страницы. 
Размер шрифта – 12 пт.

Ключевые слова (на грузинском, русском 
и английском языках) – обязательны и должны 
содержать 5-10 слов и словосочетаний. Ключевые 
слова и словосочетания отделяются друг от друга 
точкой с запятой. Приведенные ключевые слова 
должны предельно точно отражать предметную 
область исследования.

Текст статьи: Размер шрифта – 12 пт, 
междустрочный интервал – одинарный, красная 
строка – 1,25 см. Форматирование выравниванием 
по ширине.

 Формулы и математические символы должна 
быть выполнены в Microsoft Equation. 

Таблицы в тексте должны быть выполнены в 
редакторе Microsoft Word. 

Рисунки и графический материал 
размещаются в рамках рабочего поля. Допускается 
использование рисунков в форматах JPEG. Подпись 
под рисунком, шрифт полужирный, размер - 11 пт, 
выравнивание по центру, интервал – одинарный, 
в конце названия рисунка точка не ставится. 
Убедитесь, что все элементы рисунка указаны в 
подрисуночной надписи.

Список литературы размещается в конце 
статьи. Размер шрифта 12 пт., форматирование 
выравниванием по ширине страницы.

Фамилия и инициалы автора/авторов, название, 
выходные данные, включая название издательства.

Примеры оформления списка литературы:

ЛИТЕРАТУРА

1. T. fircxalava. sakariero teqnologiuri 

kompleqsis manqanebis gamonabolqvis mavne niv-

TierebebiT atmosferos haeris dabinZurebis Ses-

axeb. ”samTo Jurnali”, #1(42), Tbilisi, 2019. gv. 

143-149.

2. Pitterson, K.E. The Early History of Circular 
Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-
296. 

3. Емельянова Е.П. Основные закономерности 
оползневых процессов. Недра, Москва, 1972. 310 с.

К представленным материалам прилагаются 
данные об авторе (авторах) - место работы, 
должность, ученая степень и ученое звание, 
домашний или служебный адрес, телефон, E-mail.

Все статьи обязательно подлежат редакции 
(научной и технической). 
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FOR AUTHORS!
REQUIREMENTS FOR PREPARATION AND SUBMISSION SCIENTIFIC ARTICLES IN THE 

JOURNAL

The Mining Journal publishes materials (scientifi c 
articles, information, advertising, etc.) in Georgian, Rus-
sian, and English. The materials of the article should be 
published for the fi rst time (except for a review of for-
eign publications published on the recommendation of 
the Editorial Board), represent novelty and have theo-
retical and practical signifi cance.

Material for publication must be printed in A4 
format, line spacing - 1 and recorded on a CD. To pre-
pare the article, the Microsoft Word 2007/2010 Text 
Editor, fonts: for Georgian - Sylfaen, font size -12 pt, 
Russian - Times New Roman, 12 pt, English - Times 
New Roman, 12 pt should be used. Page margins: up, 
down - 2 cm; left - 3 cm; right - 1.5 cm.

The material of the manuscript should be pre-
sented as follows:

UDC - font size 14 pt, authors’ full name in all up-
per case letters, 12 pt bold, left align.

The title should be taped in all upper case letters, 14 
pt bold, and left align.

Annotation should be attached to the article in two 
languages   other than the language in which it is written. 
Authors need to ensure that Annotation are easily read-
able and understandable to a broad readership. The ab-
stract should accurately refl ect the content of the article, 
contain 600 characters at the average; font - italic, bold, 
12 pt; justifi ed. 

Keywords (in Georgian, Russian and English) are 
required and should be between 5-10 words. Keywords 
are separated by semicolon. The given keywords should 
accurately refl ect the topical area of   the study.

Text of the article: Font size - 12 pt, line spacing - 
single, paragraph indent - 1.25 cm, justifi ed.

Use the Equation editor for formulas and math-
ematical symbols.

For tables in the text use the Microsoft Word editor.
Figures and graphical material are placed within 

the working fi eld. Figures must be presented in JPG 
format. Each fi gure should include a caption in bold, 
size - 11 pt, centered, single spacing, no dot is placed at 
the end of the caption. Please, make sure to identify all 
elements found in the fi gure in the caption. 

References follow the text in a separate section 
headed “REFERENCES.”, the font size - 12pt, justifi ed. 
Surname and initials of the author / authors, name, im-
print, including the name of the publisher.

A few examples follow below:

REFERENCES

1. T. fircxalava. sakariero teqnologiuri 

kompleqsis manqanebis gamonabolqvis mavne niv-

TierebebiT atmosferos haeris dabinZurebis Ses-

axeb. ”samTo Jurnali”, #1(42), Tbilisi, 2019. gv. 

143-149.

2. Pitterson, K.E. The Early History of Circular 
Sliding Surfaces. Géotechnique, Vol. 5, 1955. pp. 275-
296. 

3. Емельянова Е.П. Основные закономерности 
оползневых процессов. Недра, Москва, 1972. 310 с.

The materials presented are accompanied by data 
on the author(s) - affi liation, position, academic degree 
and title, home or business address, phone, E-mail.

All articles must be reviewed (scientifi c and tech-
nical).
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