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Summary

Chemical characteristics of the soil-ground and physical-mechanical characteristics
constituting the vulnerable slope in the ravine of Mts have been determined,
according to which the following can be said: According to granulometric
indicators, the soils belong to clay rocks, where the clay-dusty fraction exceeds
80%, and the sand and gravel fraction does not exceed 20%. It belongs to medium-
moist soils of semi-solid consistency. According to the number of plasticity, it
represents clay soils with medium porosity. According to the mechanical
characteristics, it belongs to the category of moderately compressible rocks
(coefficient of compressibility a=0.01-0.03), the strength indicators characterize
these soils as soils with medium cohesion and internal friction forces. The soil is
characterized by its unstable nature in relation to the water environment. All these
features significantly contribute to the development of degradation processes on
the slopes, especially erosion processes. From the chemical point of view, the soil is
low in salinity and has a weak alkaline reaction, the humus content is less than
0.8%, which indicates the possibility of easy washing of soil-groudns, important
formation basis of soil-ground erosion processes on vulnerable slopes. According to
research carried out on the test sites of the field integrated polygon, it is
determined that the "Nesgeo" geocarpet is more effective in all directions
(protection against soil erosion, the possibility of restoration of biodiversity) (about
80-85% of the surface of the field polygon II test area is filled with grass and tree



plants) than the "Sekumat" geocarpet (Approximately 30-40% of the surface of the
test area of Field Polygon II is filled with herbaceous and woody plants), this is
confirmed both by the comparison of the eroded solid mass brought from the
respective areas, as well as by the dynamics of the growth and frequency of
herbaceous plants growing on the geomats, which gives the basis for its
introduction in the regulation of vulnerable slopes. Within the framework of the
experiment carried out on field integrated polygon, it has been determined that
there is an approximate linear relationship between the intensity of precipitation
and solid runoff. A correlation relationship between the intensity of rainfall within
the field polygon and the solid runoff formed was established, which is r = 0.62 and
is a satisfactory result, because it is middle of the average relationship between
parameters and is reliable for interdependence of obtained experimental data by
measurement. Based on use of a computer program, computer modeling of the
dynamics of the debris developed in the control area of the field polygon was
carried out, according to which, from a visual point of view, the tilting processes of
the wvulnerable slope were significantly strengthened, which requires the
implementation of effective measures against soil erosion. It is determined that the
intensity of soil erosion on the slopes in the Niaghvari Ghele catchment basin is 5-
10 T/ha, to stop it, it is necessary to carry out effective and operative measures
against erosion processes, because the erosion processes on the slopes in the
Niaghvari Ghele catchment basin provoke the formation of landslides and
mudflows, which can provoke significant environmental risks in relation to the
safe operation of various infrastructure facilities of the energy corridor passing
through the area of influence. The number and volume of stone inclusions
transported by the water flow in the channel of Niaghvari Ghele is determined,
taking into account the average diameter and configuration of stone inclusions,
which is of great importance for the establishment of an effective strategy against
sediment-laden flows and, accordingly, for ensuring the safe functioning of energy
corridors. Based on economic calculations, we can say, that with the help of
Nesgeo geomat after restoration of vulnerable slope, in the case of planting a
hazelnut plantation on it, after 8 years, the discounted profit per 1 ha is 153,120
GEL, which represents a significant economic effect and provides the basis for the
introduction of the “Nesgeo” geomat.
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18 IT byggro 44 9,3 0
36 8,4 0560
Lo3mbEOMe™ 6,3 1,3
Mdsbo 3
I bsggwo 42 0,15 0
0560
19 IT bsgogeo 3,0 0
41
21,0 4,5 d5bo
Logmb@MMmem 15 0,52
mdsbo 33
I Loggeo 68 0,1 0
0560
20 II byggo 67 1,6 0
14,8 3,6 0560
Bogmb@mmenm 0,9 0,15
0560 60
I bsggwo 0,12 0
0560 69
71 IT byggero 1,3 0
68
19,3 4,2 w0560
b53MmbGH MMM 0,69 0,12
Mdsbo 62
I bsggwo 74 0 0
b)) Mdsbo
IT bssgeo 73 0 0
Mdsbo
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5,2 1,4 Logmb@mmenm 0,01 0,009
68
0560
I bsggwo 75 0,5 0
0560
23 IT bsgogeo 73 1,2 0
21,2 4,4 90560
bogmb@MMmem 0,8 0,09
69
MdSbo
I bsggwo 0,35 0
77
MdSbo
24 IT bszgwo 76 0,9 0
14,6 3,6 0560
LogmbEOMe™ 0,45 0,042
71
Mdsbo
I Lsggero 0,32 0
54
Mdsbo
75 IT bogyero 53 0,85 0
14,8 3.4 0560
Bogmb@®menm 45 0,41 0,038
MdSbo
I Lysggero 67 0,42 0
0560
2 I Logywo 65 0,92 0
13,0 48 0560
Bo3mbGHOMEe 59 0,65 0,085
0560
I bsggwo 0,37 0
72
1dsbo
27 IT byggo 7 0,87 0
12,1 3,6 d5bo
Logmb@MMmem 0,61 0,079
67
0560
I bsggwo 1,1 0
78
0560
78 IT byggeo 77 6,2 0
13,3 5,2 ©)0560
Logmb@MMmem 5,1 0,80
73
0560
I boggro 1,46 0
56
0560
79 IT byggero 55 9,2 0
15,6 7,2 0560
bogmb@mmem 8,1 1,22
47
Mdsbo
30 I bsggero 0,12 0
46
Mdsbo
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IT byggro 2,3 0
44
81 99 0560
’ ’ BogmbGHOMEe 39 1,2 0,3
Mdsbo
I bsggwo 1,5 0
42
Mdsbo
31 IT bsggeo 9,8 0
41
17,5 8,6 0560
bo3MbEGHMMm™ 8,8 1,5
33
Mds6o
I bsggwo 0,3 0
68
Mdsbo
32 II byggo 3,8 0
67
12,1 5,4 Mdsbo
bo3mbGHMMEMm 3,2 0,8
60
Mdsbo

31939  BHOOEIOMES  gmbowohgdbg  50IMEIbgdwo  BoErobmgsbo
Log3oMob BOHOL 0653030l oYJbs (FmEHm 3.2.9, 3.2.10, 3.2.11)
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1m@® 3.2.11 ggmbsgroBs Lgzmasd g sdmbvyemo I396569900L DGOl ©obsdozol
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3woambby sxgbow ggmbowobgdBg s0dm3gbgdmwo 8(3569 dsliols
06530308 dmbs3qdgd0 dm399os 3bG0wo 3.2.2-0l s bob. 3.2.1, bsb. 3.2.2,
Bob. 3.2.3-0bL Loboo.
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gbGowo 3.2.2
29boroBgdbg 3939300700 3B3sbg Asliols 39630056980L obsdogs

# boggang doobmgzgsbo | bydwmowm | dmBJmgsbo
99b396»0d9bG0L 0396569900l | Lodsweng  [03gbstggdol
2396bmM309wgd0L Lo3ggwo vdbgdo Lodwgoerm bg Lodwgogrm
0SMOMO bodowang 0396569900l | Lodswmeng
h (9) h (18) h (19)
(39mbogobs ,193995@0%) I bsggwo »dsbo 1 0 0
! 1-31.07.2020 (390bseoBs ,6gbggm ) II Losggwo 1ds6o 3 0 0
I Loggeo 1dsbo (Fgmbseeobs ,193w05@0) 4 0 0
2 1-31.08.2020 IT 530 29B360 (gmboeoBs ,6glggm ™) 9 1 2
I boggeo Mdsbo (Hgmboeobs ,193m05@0) 8 0 0
3 1-30.09.2020 IT boggeo 292560 (ggmboeoBs ,6glggm) 14 3 5
T bsgwo »dsbo (gmbowobs , 93050 ) 11 0 0
4 1-15.102020 IT 530 19B36O (ggmboeoBs ,Bglggm®) 17 10 11
T bsgwo »dsbo (gmbowobs , 93050 ) 12 0 0
> 16-31.10.2020 IT boggeo 292560 (ggmboeoBs ,6glggm) 19 11 12
I boggero 43560 (ggmbowobs ,g3Mds@EHo) 11 0 0
6 1-15.11.2020 IT 530 9B360 (gmboeoBs ,Bglggm™) 17 11 12
T bsgwo »ds6o (gmbowobs , 93050 ) 6 0 0
7 16-30.11.2020 IT 530 19BBO (gmboeoBs ,Bglagm ™) 8 11 12
I boggero »d560 (gambowobs ,g3MdsdEo ) 3 0 0
8 1-15.12.2020 IT 530 29B360 (gmbocoBs ,Bglagm®) 6 11 12
T bsgwo »dsbo (gmbowobs ,g3MTsEHo ) 2 0 0
? 16-31.12.2020 IT 530 9B6O (gmboeoBs ,Bglagm ) 3 11 12
I oo 1dsbo (Hgmbscobs ,93mds@o) 2 0 0
10 1-15.01.2021 IT 530 19B360 (9mboeoBs ,Bglagm ™) 3 11 12
I boggeo »ds560 (ggmbowobs ,g3Mdsdo) 2 0 0
i 16-31.01.2021 I 530 9B6O (gmboeoBs ,Bglggm®) 4 11 12
T bsggwo »ds560 (gmbowobs ,g3TsEHo ) 3 0 0
12 1-15.02.2021 IT 530 298360 (gmbocoBs ,Bglagm ™) 5 11 12
I boggeo »ds560 (ggmbowobs ,g3Mdsdo) 4 0 0
13| 16-28.02.2021 I 530 9B6O (gmboeoBs ,Bglagm®) 8 11 13
14 1-15.03.2021 T bsggwo »ds560 (gmbowobs ,g3TsEHo ) 7 0 0
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IT boggeo 292560 (ggmbogoBs ,Bgliggm) 12 12 14

[ Lag@geo 190560 (3gmbseroBs ,1g3x85¢0) 10 0 0

15 168108202 @0 mBsb0 (39mbocoBs ;5gbage") 14 13 15
L3I0 20360 ()mbseobs ,bg3dsd0%) 14 0 0

16 1-15.04.2021 II byggero MBsbo (FgmbocoBs ,6gbagm®) 26 15 16
Tby3@YEo 7gosbo (3gmbserobs ,by308oG0o%) 15 0 0

171 163004202 @0 mBsb0 (39mboeoBs ;5gbage") 28 16 16
Tbo3@oeo 30360 (3gmbseroBs ,lg3ds@o”) 17 0 0

18 1-15.05.2021 II byggero MBdsbo (FgmbocoBs ,bglagm®) 33 16 14
Lb539e0 130360 (3gmbagroBs ,lg30995G0") 19 0 0

19 16305 20 0o 0350 (agmbocoBs 16gbag™”) 35 16 13
Tbo3@g@o 28360 (39mbogrobs ,93:85¢0°) 21 0 0

20 | 1-15.06.2021 1T by3@YEo 710560 (39cmbseroBs ,Bgbagem*) 45 17 0
L b330 B350 (3gebacroBs ,1)378sH0") 25 0 0

21 16-30.06.2021 I1 boggeo 20560 (ggmbogoBs ,6gliggm) 51 17 0
Lbsgegeo 20360 (pgmbseobs ,bggadsbo’) 28 0 0

22| 1-15.07.2021 T by3@YEo 710560 (39cmbseroBs ,Bgbagem*) 56 17 0
Lbaggero 60 (3gmbacroBs ,1370¢0°) 31 0 0

23 16-31.07.2021 II byggero MBsbo (FgmbocoBs ,bgbagm®) 58 17 0
Lbsgegeo 70360 (pgmbseohs bggadsbo’) 33 0 0

24 | 1-15.08.2021 I1 o390 113560 (gmboeoBs ,Bgbage”) 61 17 0
Lbaggero 6o (3gmbacroBs ,1370¢0) 35 0 0

25 | 16-31.08.2021 IT Lo 19560 (3gmbowoBs ,Bglggm*) 63 17 0
Lbsgegeo 20360 (pgmbseohs bggadsto’) 31 0 0

26 | 1-15.09.2021 T o390 118560 (3mboeroBs ,Bgbage™) 57 17 0
11530 298360 (3)mbserobs ,L937BHO) 25 0 0

27 16-30.09.2021 IT bsggao wdsbo (fgmbagrobs ,69lagm™) 46 17 0
Tb53@geo 30360 (390mbseroBs ,1g3dsdo”) 22 0 0

28 | 1-31.10.2021 I boa@0@o 0560 (gboohs 6g0a00") 37 17 0
Lbsg@y@o 20360 (p)mbseobs ,bg3adsb0°) 22 0 0

29 | 1-30.11.2021 T bogg@o 70560 (3gmbocobs ,69bagm™) 41 17 0
30 | 1-31.122021 | [bo6@a@o 30560 (agmbseroBs ,bggdsdo”) 16 0 0
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063330060900 3t0mbols LagMomm bgo 33erg30L sdmsgzMYdOLSL

&

5960g0©, OMamOE gmGm 3.2.12, 3.2.13, 3.2.14-©s6 BsblL 3memogambol
L53MbGHOMEM 356D 08EOBIMGMAL odBHoMEmO gOHMDBos, 1939 bsogWoy,

6Omd Boggwg 3m@woambols I Loggwr MdsEBY sTMBEHgdME 4gmbogobs
»89305¢) D9 B3 gds 9M0OL 5©IM3969do g30Mg II  Loggw dbbY
553960 ggmbocroBs ,,69Lggmbg“, 03039 890degds 0035l by s dmBJmgzsbo
939669900l Jgdmbzgzsdo, bmwm dBdmgzsbo d3gbstnqdol dgdmbgzgzsdo-
3JmbooBs ,Bgbgge” 303300 lows  BOYB3gYmaL  dryhdmzsto
939b2M9900L  3929GS309L, bmerm  aqmboeobs 19393530 LygHmm® 396
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boggerg  3meogmbol I Loggwo  9dbosb  Bm®IoGmgdmeo
9OboMIdMwo  dgomo  dobs  0,30133-L  F9oagbl, bmewem  ggmbogobs
L09LggMmmo*  sgFsewo I Lsggro  obosb  gm®IoMmgdyero
96D Mo dgo®o oby 033-U 9950099bL (gbOoo 3.2.3), Mog 50bodbsgl

»09U39™M“-b 95399 BHYOMAS.
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3b®ogwo 3.2.3

3memopmbols 0690 53:®306M 0 99560 Bo3mbBagbol 3mbsgndgdo
Ne Vi I bogogero Logmb@MHmem
9939309960l ds60, , :]é?bo, y ‘gbobo
- N S 9H0B0MYOYo | 9HMBOMYIMEO
Bo@otgdols 9H™B0MYOMEO M s
; 5 - 05~ D000
MOMHOWO Booog-3MbEo0 b I 5
= %32) 0 3OIbGO 36360
(32) (32)
1 1.07.2020-
31.12.2021 0] 0 2

330930l 396M0Mm©do, 3moambol Ls3mbEHMmEwm MBdbosb (FsONMdO
4,5 9%) gm®3omgdwo JOMDBoMYGIMwo dgs®o dsbs Fgoagbl 9,022 33, 5649
Doofodo - gho 39dBHombg 13,366 FHMbsdwyg, Moz 9093036905 gHmBool
d9mmbg-Gowoe 3oLl [71,72].

506086900056 4583 0bsMg, Ggodergds 3533650, OHMA Jmerogmbols
1530MbGHOMEM MBBBY 08E0bsMIMOL Hywwolidogmo ghmbomeo 3Mm3glgdo,
o3 MOOYmBoms©  dmddggdl  IGHL-ob  bgzol  Hyowdgdzmgdo  sgBob
930M0M 3yMIsMgMdIDBY, M3 359Mm0f393L W35MEMBY IM3w9bgdl o
d9L50530boE  MOLZOL J390 S©0IMPBEYds TGL-0ol bggzol do®do SOLYdMWOo
969603 ©YHIBOHOL 5033970 0bBGLAONIG G-

5060090, LBoggwg  3moambbBg  2obbmOEogwgdmwo 3393900l
L3 B390Bg 35L3360m, GMI Jgmbscrobs ,6aLgM" yzgws J0dsMMNGOOM

(605530l 9OHMBOOLOR6 00MIM535¢BIOM36900L

533, 5039bob

99L53EdEMBS) MBOM  9RIJGHMM0S 3000609 ggmbocobs ,193mdsBo”, ol
399m3 3oLo IbgMY35 FglodwgdgEOs.

3.3 3me0ambols s3mbEGMmemm 1856%g odEobstyg fyemolidog®o

9Ombonmo 3OG@Egligdols sbsgrobo
@505 omz9M0l 808gds6g dBHB-0b bgzdo Lsggwrg 0bGgaMoMgdMwo
300Mmbols oM gddo, bosogol gembool obsdozol dglfsgwrol obboom

3obbm®E0gmgdmmo  9du3g@modgb@gdol ML Bo@oMdmwo  goBmAz9d0L
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390929006 3500@YOMIOL  FgLogoLgdws©  AdTMYgbgdEos  MIEoMgl
339006 M Ignmo [8].

050090530305  ©odMTsgs 32 9d3960d9b@ol  (gbMowo  3.2.1)
dmbs3999%0, 3960dm@©  LOIMBEGHOME™  MdBYBY  BMOToMHYOMo  gsMo
B59mbogbols sdMm3090Iegds boengdgdol 0bEHgblomdslmsb (gbMoen 3.3.1).

gb®ogo 3.3.1
300ambbg Bs@sM9dwemo gsbmaz9d0L 1d30cmgl 3350MsEHMS FgmMEPOo
997355905
Ne y
X (Lo3mb -
ot | ghbob e | ¥ XY s
ad/§o) Bodmboqgbo,
d)
1| 0.001583 11 0.000002505 | 0017413 | 384.93
2 0.002472 35 0.000006111 0.08652 695.37
3 0.002055 17 0.000004223 | 0.034935 -81.53
4 0,00088 3 0.0000007744 | 0.00264 139.44
5 0.00255 90 0.0000065025 0.2295 722.61
6 0,000805 3 0.000000648 | 0.002415 113.25
7 0.001972 70 0.00000388 0.13804 520.77
8 0.000861 4,1 0.0000007413 | 0.00353 132.8
9 0.001638 60 0.000002683 0.09828 404.14
10 0.000638 3,4 0.000000407 0.00217 54.94
11 0.000305 0 0.000000093 0 -61.35
12 0.00025 0 0.0000000625 0 -80.55
13 0,000194 0 0.0000000376 0 -161.1
14 0.000222 0 0.0000000492 0 -90.33
15 0.001333 75 0.0000017768 | 0.09997 297.63
16 0.001694 450 0.000002869 0.7623 423.7
17 0.002194 1150 0.0000048136 2.5231 598,30
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18 0.002333 1300 0.0000054428 3.0329 646.83
19 0.001250 520 0.0000015625 0.65 268.65
20 0.001000 150 0.000001 0.15 181.35
21 0.001166 120 0.0000013595 0.13992 239.3
22 0.000388 9 0.0000001505 0.003492 -32.36
23 0.001222 90 0.000001493 0.10998 258.87
24 0.001000 47 0.000001 0.042 349.0
25 0.000944 38 0.000000891 0.035872 161.79
26 0.001333 85 0.0000017768 0.113305 297.63
27 0.001000 79 0.000001 0.079 181.35
28 0.001444 800 0.000002085 1.1552 336.39
29 0.002000 1220 0.000004 2.44 530.55
30 0.000611 300 0.000000373 0.1833 455
31 0.002388 1500 0.0000057025 3.582 666.04
32 0.001500 800 0.00000225 1.2
33| I-Ix- 2 =[yl- =[x | Iyl z-
0.041225 9024.5 0.0000682635 | 16.917782 | [y0]=449,87

gb®owdo 3.3.1 dmEg0mwo Xs3MH0 FobsL0sMGIWGOOL gobEMmemgdsms

LobB9gdsdo  FgBoboo  dogzogdm  FMOR0Z3  ITMIOEIOMIEGIL X S Y

356599@H®M90L dcaMob:

50b0dbmeo

y =-167.85 + 349202.19x

©59M 30009099000
©59M 3000909 9gds b5B3969d0s bob. 3.3.1-%g

(3.3.1)

do@gdro

fogogo
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B65b. 3.3.1 3cmgrogmbol bszmbEMmEm MBs6%Bg BMMIoMmYdMmo dgs®o Bsdmbaggbols
590300090 gds 3030l 06EgbLoMdsBY

300gMmbols B gddo BoBoMgdImo 30090000 ©sR0b®s bogrgdgdol
06@9gblomMdsLy s 8gs®  BsdMmbogbl ImEOL  s3MMJlodoGmgdmwo {Hgog0

©59M300090gds, bomem  bsergdgdol  0bEgblomdsls @s  LogmbEHMmM©™m

Md6BY BMOI0MGOIE FYs6 Bs8Mmbsgbl FmMol 3G9SO 3538060L

5L YIB 330930l FMbs39d900 dm39dos (sbMogro 3.3.2).

3b®ogo 3.3.2
13080 06¢3gbloMmdsLs S Iys® Bs3MBsgBL ol 3MGYEs30MMO 3538060l
53965
o c
= ¢
© 3
5 ©
£ £ B
o) O
B c% S ~ = I D |N
e 1 > - ~ ~
28 | s¢ g | | 2 IT T\
2 £ £ — = | N X
c € Y] -
Q %) of R
(o) iie) ~
IS g
&/ =
2 —
8 N—’
0.001583 11 0.000295 | -271.015625 -0.079949 | 0.000000087025 | 73449.46
0.002472 35 0.001184 | -247.015625 -0.292466 | 0.000001401856 | 61016.71
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3 | 0.002055 17 0.000767 | -265.015625 -0.203266 | 0.000000588289 | 70233.28
4 | 0,00088 3 -0.000408 | -279.015625 0.113838 | 0.000000166464 | 77849.71
5 | 0.00255 90 0.001262 | -192.015625 -0.242323 | 0.000001592644 | 36870.00
6 | 0,000805 3 -0.000483 | -279.015625 0.134764 | 0.000000233289 | 77849.71
7 | 0.001972 70 0.000684 | -212.015625 -0.145018 | 0.000000467856 | 44950.62
8 | 0.000861 4,1 -0.000427 | -277.915625 0.118669 | 0.000000182329 | 77237.09
9 | 0.001638 60 0.00035 -222.015625 -0.077705 0.0000001225 49290.93
10 | 0.000638 3,4 -0.00065 | -278.615625 0.181100 0.0000004225 77626.66
11 | 0.000305 0 -0.000983 | -282.015625 0.277221 0.000000966289 | 79532.81
12 | 0.00025 0 -0.001038 | -282.015625 0.292732 | 0.000001077444 | 79532.81
13 | 0,000194 0 -0.001094 | -282.015625 0.308525 0.000001196836 | 79532.81
14 | 0.000222 0 -0.001066 | -282.015625 0.300628 | 0.000001136356 | 79532.81
15 | 0.001333 75 0.000045 | -207.015625 -0.009315 | 0.000000002025 | 42855.46
16 | 0.001694 450 0.000406 | 167.984375 0.068201 0.000000164836 | 28218.75
17 | 0.002194 | 1150 | 0.000906 | 867.984375 0.786393 | 0.000000820836 | 753396.87
18 | 0.002333 | 1300 | 0.001045 | 1017.984375 1.063793 | 0.000001092025 | 1036292.18
19 | 0.001250 520 -0.000038 | 237.984375 -0.009043 | 0.000000001444 | 56636.56
20 | 0.001000 150 -0.000288 | -132.015625 0.038020 | 0.000000082944 | 17428.12
21 | 0.001166 120 -0.000122 | -162.015625 0.019765 0.000000014884 | 26249.06
22 | 0.000388 9 -0.0009 -273.015625 0.245714 0.00000081 74537.53
23 | 0.001222 90 -0.000066 | -192.015625 0.012673 | 0.000000004356 | 36870.00
24 | 0.001000 42 -0.000288 | -240.015625 0.069124 | 0.000000082944 | 57607.50
25 | 0.000944 38 -0.000344 | -244.015625 0.083941 0.000000118336 | 59543.62
26 | 0.001333 85 0.000045 | -197.015625 -0.008865 | 0.000000002025 | 38815.15
27 | 0.001000 79 -0.000288 | -203.015625 0.058468 | 0.000000082944 | 41215.34
28 | 0.001444 800 0.000156 | 517.984375 0.080805 0.000000024336 | 268307.81
29 | 0.002000 | 1220 | 0.000712 | 937.984375 0.667844 | 0.000000506944 | 879814.68
30 | 0.000611 300 -0.000677 17.984375 -0.012175 | 0.000000458329 323.43
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31 | 0.002388 | 1500 0.0011 1217.984375 1.339782 0.00000121 1483485.93
32 | 0.001500 800 0.000212 | 517.984375 0.109812 0.000000044944 | 268307.81
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