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Abstract

A landslide is called the rocks sliding on the slope. The landslides in such a
mountainous country like Georgia are rather widespread and detrimental to the
population. In particular, in Tbilisi there are places which are announced the
landslide zones. For example, the right bank of the river in the Vake district had been
announced the landslide zone for a long time already the construction was prohibited
there. This area was marked red in the geotechnical map. The citizens are aware of
the landslide in the Lebanon Street. The landslide so threatened the nine-storey and
four-entrance building placed below that the builders were to demolish two entrances
of the building. The people is also aware that the landslide from the mount
Mtatsminda buried two men under its ground.

For stabilization of the landslide they often use retaining walls that is rather an
expensive measure. They are mainly made of reinforced concrete the sections of
which are made based on the reinforced concrete stability analysis. Its cross-section is
estimated based on the analysis of a reinforced concrete wall stability analysis. The
wall sections value much depends on the angle of internal friction and the values of
specific cohesion of the landslide body. The bigger are those values, the more
economical will be the cross-sections of retaining wall.

The landslide slope stability is calculated by various methods. To calculate the
landslide stability we shall determine ¢ and C of the landslide soil. To do this, a
sample shall be taken from any block and its ¢ and C shall be determined by the
laboratory method. The obtained values are called the average value of the landslide
body ¢ and C.

The samples in the landslide disturbance zone in different blocks are under a different
vertical load and, therefore, their ¢ and C will be different for different blocks.

We have reviewed the landslide slope calculations proposed by more than 50
scientists and in all of them the average values of ¢ and C are applied for calculation
of the slope stability.

As can be seen, all blocks are characterized by different height, therefore, the regular
stress in the shear plane will be different for every block. Hence, their moisture and
density, and ¢ and C will be different too. So, we believe that as the stability of all
the blocks is calculated separately for all blocks, in order to calculate their stability we
shall take their respective ¢ and C, which will be established as a result of laboratory
experiments.

The sophisticate the issue our program provides the following: the stability of several
landslides in Thilisi should be calculated both by the ¢ and C average method, and by

Vi



the method were commend. Their comparison will enable us to understand how the
stability factor of a building varies when calculated by the ¢ and C average method.

Our program provides for the study of several landslides in Tbilisi, which include
such well-known landslides, as in the Lebanon street and in Gldani. All samples will
be taken from the shear plane in all landslide blocks and the stability analysis will be
make both by the ¢ and C average method and by method were commend.
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dgoomEo RO @ ©d C-L 993 09609369MdL  0dEg3s.  dobgobowrmm,
35250mMo©, J. MdoEroldo OMLM3zgeol godb. Ne10-0o s6OLgdmwo dgfHyeol
9aM5Md0L  306MHMds. MHMYMEME SbQM08ds 93063965 3wsllozMMO  BgoMmEOL
d9dobggzsdo K<1-%g, 9.0. 39OH@MO0 5058yM50s. BLobsd30wgdo BgMHOMdO
oL 5 EAMoos. B3zgbo dgomom  K=1.1, 353653 Loddgbgdrm bm®dgdoom
1396O®O0L dYMoMdOL 3M95303096GH0 MBS 0ymb sMsbs3wgdo K=1.2. 5do@mad
5MLgdme d9hgygdl B396 3MhHmgm 3mEHgbgom®o dghygMo. 9.0 030 xX9H 30 sGOL
90yM50, 85653 Tgbodemd 030 ©0dGHYOHML, 306506 K=1.1-U. dmyzsbowo
05250m0 bommo d93Y39wgdl, Gmd b396 309 899Mmm535H9dME0 dgoMEO
MO MJoMS© dLobogl 3gHyMol daMoMdOL dEYMAsMJMdSL. 9. 0. @ s C

b5 3960LIBOZOML I9fHyMrmEo RIMHEOMBOL Y39es dXMIOLMZOL (35E-(35¢39.

3bGowo 2.14
c
el € =
5 3 < g 2
& ¢ = g g @ < S <
K 360936gmmds | R & ) s & 2 & c %
> D > 2 D 2D &g
5 B S S 5 g 5 S 5
2 © 3 2 © 2 © 2 o
O Q o §J
£ g 2 & ©
© &
¢ © C b
3oL5395e9gdYO 0,6 0,6 0,63 0,7 0,6
d90m©o
¢ © C b
099000535H90w0 0,9 0,75 0,65 1,1 0,9
dgo™mEo
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dmbsmy39MH oL I9fygeo. II 306056@E0
Cveni varianti #2, 3, 4, da 5-Si C=0.15, ¢=8°, tg8°= 0.14
(bloki #1 _ 6 da 7 ucvlelia, e. i. C=0.1, ¢=6°)
SevadginoT cxrili

35600215
o A
8 o Y ~ | F
3 & | € c | € =
blokis zomebi,m | 8 | 2 | § | tga |[H=g-tga| - |B=We+5| & |[a—% | | |
= o < | g P I S|
R%) g o) = = =
R~ o = =) i = I
= i) « 23]
8 x10
1 5 400 | 80.0 | 380 | 0.78 62.4 0.10 0.2 12 26 05 | 40.0
8+ 14
2 x 12.5 | 138.0 | 276.0 | 30.0 | 0.58 160.1 0.15 0.29 16 14 | 024 78
12 + 16
3 ——x1 182.0 | 364.0 | 19.0 | 0.34 123.8 0.15 0.29 16 3 0.05 | 18
16 +12
4 ——x13 182 | 3640 | 9 | 0.16 58.2 0.15 0.29 11 2 | 003 | -100
12+ 8
5 S—x 13 130 | 2600 | 3 | 0.05 13.0 0.15 0.19 11 8 014 | -37
8+7
6 S—x 125 94.0 | 188.0 | 2.0 | 0.03 5.64 0.07 0.18 11 29 | 016 | -32
7%x12.5
7 — 440 | 880 | 20 | 0.03 2.64 0.07 0.22 12 10 2 | 17
z 426.0 40
186
=—=09 T=H—-FE=426—40= 386

T 420
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00360l Jmhob d9Hygeo. II 35G056¢0 Bzgbo dgommpom
C=0.05, ¢=6° p=1.86p/Ld>
(drm30 N1 - 6 s 7 v)33e9e09, 9.0 C=0.1, p=6°)

393500bmm gbGHowo
3bGowo 2.16
e - 3 A
CCi 6 & = LIP" — B"
o 2| € 2 = = A, |
c R 3= - = =Y
1 | dm3ol Bmdgdo, | ® € | 5 o | & : C _ c| 2 B | 3,
2 5 ?/ gé( S & 2« tga lclrg 7 E,=tge + 5 ﬁ a—Y, 5 S
3 Sl ¥ | T 5 S
2 S| O B3 "
8 X 10
1 2 304 565 14 | 0.25 | 341 | 0.02 0.06 6 20 0.36 | 20.0
8+ 14
2 x 12.5 600 | 1116 9 0.16 | 179 | 0.02 0.07 5 4 0.07 | 78.0
12+ 16
3 5 X 13 680 | 1149 9 0.16 | 184 | 0.02 0.07 5 4 0.07 | 78.0
16 +12
4 > X 13 678 | 1261 9 0.16 | 202 | 0.02 0.07 5 4 0.07 | 78.0
12 +8
5 5 X 13 678 | 1261 | 10 | 0.18 | 227 | 0.02 0.07 5 4 0.07 | 78.0
8+7
6 > X 12.5 260 484 25 | 0.17 | 227 | 0.02 0.06 6 20 0.36 | 174.0
Z 1160 286

BogMHnmE, ¥ s C Moy BO™M 00, Bom MBRGM 9306095 E. 590050, 5JG0)M0 dosws & — ¥, 0593900 doegdols oo
LoOIL godm I 35(056¢do F9sMgd0m F9I3060@Y, 580EMA Zo0BIM©s K.

874

~ 4201160

=0.75

T=H—F=1160— 286 = 874
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X93560330¢0L Jhob d9fygeo. II 306:056¢)0 B39bo dgommom p=1.90 /133, C=0.3, =159 tgp=0.27

3b®owo 2.17
£ % LS =} LL‘D ‘la-n.
o 2 2 B o} + =
Z, c £ | & C 50 ] 8
derm3oL 2| % 8 o o c S e =
=2 g 80 9) - > o — t - =
% bmdgdo £/ g & £ 2 &0 o0 p o T|3 Yy | tgla —Yy) 2
£ S &1 & S o e ] h
&/ S | ¥ B g
R} < 24
1 20.8x2.40 25.0 48.0 3 0.05 2.0 0.15 0.45 25 -22 0.40 -19.0
2 | 20.2x19.8x3.10 | 124.0 236 5 0.09 21.0 0.08 0.35 19 -24 0.24 57.0
3 | 19.8x19.6x3.10 | 122.0 232 12 0.21 49.0 0.08 0.35 19 -7 0.122 6.0
4 | 19.6x18.2x3.20 | 121.0 230 18 0.32 74.0 0.08 0.35 19 +1 0.01 1.0
5 | 18.2x17.0x3.10 | 109.0 207 37 0.70 145.0 0.09 0.36 19 +18 0.32 46.0
6 | 17.0x15.0x3.10 | 99.0 188 48 1.05 197.0 0.09 0.36 20 +28 0.53 96.0
7 |15.0x11.50x3.10 | 82.0 156 50 1.09 170 0.09 0.36 20 +30 0.58 99.0
8 11.50x3.10 18.0 30 74 1.55 47 0.15 0.42 23 51 1.1 33.0
¥ 715 250

T=H—E =1715— 250 = 465

ET 465

—— =0.65

K== 715
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O Mlmggeol Jmbols dghygeo. II 306056¢0

990539 dem3obsmzol @=22° s C=0.25 33/

306390 ©5 896 denm3obsmzol ¢=8° s C=0.33a/L3%,

3bMoo 2.18
®| 4 5
| W op] (S5 — e
24/ & |29 |% |888s| .. | @ > S
s dEm30L &L 8@ 20|28 tgr | o *OE D F,=t9 5 o —w | :
c
S| bedgro,d & 2| U3 I -8 SR e 5
g < g) £ < & aL S ng a = =
g ©| 3 = =
35x 115
1 — x4 | 420 | 840 | 30.0|0.58 | 485 20.0 0.69 37 -7 0.11 6.5
11.5 X 100
2 — 430 | 86.0 | 30.0 | 0.58 | 50.0 21.0 0.69 37 -7 0.12 7.0
10.0 x 4.2
3 — % 284 | 284 | 30.0|0.58 | 33.0 14.0 0.64 35.0 -5.0 0.09 3.4
131.5 16.9
k=1.1
39990dobl goybs. IT 3560s6E0
3b60wo02.19
O30l Bmdgdo 030l JmEmEmds 0em3ol fmbs, g | P g/lbdF T 8/LF
4.5%3.5 7-9 15.8 13.0 11.0
4.5%3.5 15-2 30.0 29.0 14.0
3.5%4.5 13-2 26.0 29.0 7.5
68.0 32.5

tgS +15-13
g - 2Pty ) _ o9

32
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