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gruntebis fizikur-meqanikuri maCveneblebis saangariSo mniSvnelobebis cxrili

Tbilisi, aRmaSeneblis gamz #136
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1900 33v III 1:1 1:1
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teqnogenuri fena _ Tixnari, muqi 
yavisferi, Znelplastikuri, aguris da 
samSeneblo narCenebis CanarTebiT



0.20

-

0.096 0.140 0.236

1

2 
Tixa, muqi yavisferi, Znelplastikuri, 
karbonatuli, Wrilis qveda nawilSi 
TabaSiris CanarTebiT
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1.44- - 0.452 0.218 23.3 2.74-9.8 1.6

E2
3 

3

4

5 



 aQIV 

E2
3 

xreSovani grunti, xreSis SemcvelobiT 
47%. kenWis 18% da riyis 6% CanarTebiT, 
qviSovani SemavsebliT 29%

muqi nacrisferi, molurjo argilitis da 
TxelSreebrivi qviSaqvis morigeoba, 
daSlili da Zlier gamofituli 

qviSaqva nacrisferi, wvril-marcvlovani,  
argilitis SuaSreebiT

2200

2300

1950 0.0 1.8 3.9 2.5

28b VI 0:.0.5 0:.0.5

6v III 1:1 1:1.5

28a V 0:.0.5 0:.0.5

2.9 5.1 6.0 6.5 7.6 57.7 - araplastikuri6.0

- - - - - 2.73 2.17 0.049 0.203- - - - - - - - -

- - - - - 2.80 2.36 0.018 0.156- - - - - - - - - -

- - -

- - -69.7
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% % % % % % % % % % % % g.g. g/sm3 g/sm3 g/sm3 g.g. g.g. g.g. g.g. % g.g.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 25 26 27 28 29

1 S.#1 1 0.7-0.8 m
Tixa Znel-
plastikuri

- - - 0.0 1.0 1.5 9.8 29.2 12.2 46.3 0.45 0.23 22 2.74 1.84 1.41 0.304 0.485 0.942 0.344 0.884 0.336

2 2 04-0.5 m
Tixa Znel-
plastikuri

- - - 0.0 1.0 1.0 9.5 24.4 17.0 47.1 0.45 0.22 23 2.74 1.88 1.47 0.280 0.464 0.866 0.316 0.886 0.261

3 3 0.5-0.6 m
Tixa Znel-
plastikuri

- - - 0.0 1.2 1.3 10.1 25.2 15.7 46.5 0.46 0.23 23 2.75 1.85 1.43 0.295 0.481 0.925 0.336 0.877 0.283

4  tQIV 1 0.5-0.7 m
Tixnari 

Znelplast.
- - - - - - - - - - 0.32 0.20 12 - 1.68 - 0.246 - - - - 0.383

5 2 2.1-2.4 m
Tixa Znel-
plastikuri

- - - 0.5 1.5 1.5 8.4 23.1 15.8 49.2 0.45 0.21 24 2.74 1.86 1.45 0.287 0.473 0.896 0.327 0.878 0.321

6 3 3.6-3.9 m
Tixa Znel-
plastikuri

- - - 1.0 1.0 2.5 9.6 24.5 20.1 41.3 0.45 0.20 25 2.74 1.88 1.46 0.290 0.468 0.880 0.321 0.903 0.360

7  aQIV 4 4.3-5.4 დ xreSi 52.9 18.4 6.5 6.0 5.1 2.9 2.5 3.9 1.8 - - - - - 1.98 - - - - - - -

8  5 5.9-6.0 m
qviSaqva 
gamofit.

- - - - - - - - - - - - - 2.48 2.25 2.15 0.046 0.133 0.153 - - -

9  6 6.9-7.0 m qviSaqva - - - - - - - - - - - - - 2.78 2.40 2.36 0.017 0.151 0.178 - - -

10  aQIV 7 4.5-5.5 დ xreSi 52.7 18.7 6.7 6.2 5.3 2.1 2.4 3.7 2.2 - - - - - 1.98 - - - - - - -

11  8 5.7-5.8 დ qviSaqva 
gamofit.

- - - - - - - - - - - - - 2.46 2.31 2.20 0.051 0.107 0.119 - - -

12  9 7.2-7.3 m qviSaqva - - - - - - - - - - - - - 2.81 2.42 2.37 0.019 0.155 0.183 - - -

13 dpQIV 10 3.8-4.1 m
Tixa Znel-
plastikuri

- - - 0.5 1.5 2.0 11.5 26.3 16.7 41.5 0.45 0.22 23 2.75 1.85 1.42 0.300 0.483 0.932 0.339 0.885 0.348

14  aQIV 11 4.2-5.3 დ xreSi 53.1 18.1 6.3 5.8 4.9 3.7 2.6 4.1 1.4 - - - - - 1.97 - - - - - - -

15  E2
3 12 6.5-6.6 m qviSaqva - - - - - - - - - - - - - 2.80 2.39 2.35 0.019 0.162 0.194 - - -

 pdQIV

S.#2

E2
3

Wab.#1

E2
3

Wab.#2

Wab.#3

 pdQIV
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gruntebis fizikuri Tvisebebis laboratoriuli kvlevis Sedegebis jamuri cxrili
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1 2 3 4 5 6 7 8 9 9 10 11 12

1 Wab.1 5.9-6.0 2.72 2.25 2.15 0.046 0.209 0.264 27.0 17.0 0.63

3 Wab.2 5.7-5.8 2.74 2.31 2.20 0.051 0.198 0.247 30.0 18.0 0.60

2.73 2.28 2.17 0.049 0.203 0.255 28.5 17.5 0.61

2 Wab.1 6.9-7.0 2.78 2.40 2.36 0.017 0.151 0.178 69.0 58.0 0.84

4 Wab.2 7.2-7.3 2.81 2.42 2.37 0.019 0.155 0.183 72.0 55.0 0.76

4 Wab.3 6.5-6.6 2.80 2.39 2.35 0.019 0.162 0.194 68.0 56.0 0.82

2.80 2.40 2.36 0.018 0.156 0.185 69.7 56.3 0.81
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sawyisi saboloo a=0.85 a=0.95 a=0.99

1 erT. naw. 6 6 0.009 0.030 -1.151 0.119 0.293 - - - d.n.g.

2 erT. naw. 6 6 0.004 0.009 1.200 -1.789 0.452 - - - d.n.g.

3 erT. naw. 6 6 0.012 0.054 -1.010 0.488 0.218 - - - d.n.g.

4 gr/sm3 6 6 0.005 0.002 -1.500 -0.707 2.74 - - - d.n.g.

safuZvelSi 1.85 1.85 1.84

qanobSi 1.87 1.87 1.88
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0.233 1.44 0.475 0.907 0.330 0.319 0.886

2. d.n.g. _ daaxloebiT normaluri ganawileba

3. a.T.g. _ ar aris Tundac miaxloebiT normaluri ganawileba

#2 sainJinro-geologiuri elementebis fizikuri Tvisebebis normatiuli maCveneblebi

0.0090.017

SeniSvna:

1. n.g. _ normaluri ganawileba

#2 sainJinro geologiuri elementis fizikuri maxasiaTeblebis mniSvnelobebis statistikuri damuSavebis 
Sedegebi

-1.469 -0.2816 6 1.86

bunebrivi tenianoba W 
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. 
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n-
1

 mineraluri nawilis simkvrive rMs

5 simkvrive, r gr/sm3
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CO3
- HCO3

- Cl- SO4
2- Na++K+ Ca++ Mg++

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

- 0.034 0.007 0.043 0.003 0.018 0.007

- 0.86 0.19 0.90 0.15 0.90 0.60

6 ianvari 2016 w.

1 1 1 3.6-3.9 0.096

SeniSvna: 1. gruntis wyliT gamonawuri gansazRvrulia wyalTan 1:5 SefardebiT, 3 wuTis njRrevis ganmavlobaSi

2. Na++K+ sxvaobiT

laboratoriis ufrosi: ivanovi analizi Seasrula: inJiner qimikosi kacitaZe

0.14 0.20 0.09

grunti ar aris damarilianebuli 

gruntebis koroziuli agresiulobis xarisxi momatebulia

danarTi 8

gruntis gamarilianebis Seswavlis Sedegebis cxrili

1.68 0.082

CaCO3 CO2
CaSO4 + 

2H2O
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obieqti:  Tbilisi, d.aRmaSeneblis gamz.#136

SO4

mS
r
al

i 
na
S
T
i

an
io

ne
b
is

 j
am
img-ekvivalenti/100 g haermSral gruntze

anionebi



danarTi 9 

wylis qimiuri analizis 
S e d e g i 

obieqti:  Tbilisi, d.aRmaSeneblis gamz. #136 

wylis sinjis aRebis adgili:  Wab #1 siRrme 3.6 m 

TariRi:  04.01.2016 w. laboratoriuli #  1 

anionebi 
Semcveloba litrSi sixiste 

gradusebi-mg/eqv. mg mg/eqv. % mg-eqv. 

Cl’ 
SO4“ 

HCO3‘ 

36.0 1.02 2.52  
saerTo 102.50 _ 36.6 

mudmivi  
karbonatuli 14.30 _ 5.1 

1649.1 34.35 84.88 

331.1 5.10 12.60 

   

jami 2016.8 40.47 100.00 

kaTionebi 
Semcveloba litrSi 

pH  7.2  
mg mg/eqv. % mg-eqv. 

Na+K‘ 

Ca“ 

Mg“ 
 

89.0 3.87 9.56 fizikuri Tvisebebi 

gamWirv. odnav mRvrie 

feri uferuli 

suni balebSi 0.0 

gemo balebSi ar gasinjula 

naleqi mniSvnelovani 

cvlilebani  

NH4 mg/l 2.0 

NO2 mg/l 0.07 

NO3 mg/l 1.0 

Jangvadoba O2mg/l  4.2  

CO2 agresiuli 4.4 

651.3 32.50 80.31 

49.8 4.10 10.13 

   
   
   

jami 790.1 40.47 100.00 

saerTo mineralizacia, mg/l 2807 

mSrali naSTi 1050C-ze g/l 2.6380 

wylis qimiuri Semadgenlobis formula 

M 2.8 
SO4“ 85  

Ca” 80  

daskvna: wyali maRali mineralizaciisa da Zalze maRali sixistisaa. wyalSi 
aRmoCenil iqna sanitaruli gabinZurebis yvela saxis maCvenebeli. odnav 
maRalia Jangvadoba (O2=4.2 mg/l) normis farglebSia aqtiuri reaqciis 
maCvenebeli pH=7.2 da agresiuli CO2=4.4 

wyals axasiaTebs sulfaturi agresia Zlierad gamoxatuli portland-
cementiani normaluri gamtarobis W4 _is, W6 _is, da sustad gamoxatuli 
Zlier dabali gamtarobis W8 markis betonebis mimarT. 

wyals axasiaTebs agreTve qloriduli agresia sustad gamoxatuli rkina-
betonis konstruqciis armaturaze perioduli dasvelebis dros 

 
analizi Seasrula: kacitaZe                      06 ianvari 2016 w. 



S.3

S.2

S.1

W.2

W.1

W.3

I

I '

II

II '

C.d.

s.a.

C.d.

s.a.

s.d.
C.a.

S.4
C.d.

s.a.

S.5
C.d.

s.a.

#136

#136#138b

klinikuri

saavadmyofo

Tbilisi, daviT aRmaSeneblis #136

gamonamuSevrebis da sainJinro
geologiuri Wrilebis ganlagebis

sqema
m 1:500

s/g Wrilis xazi

pirobiTi aRniSvnebi

I'

I

WaburRili da misi #

Surfi da misi #

W.1

S.4

s.d.

C.a.
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32.2

3.633.64

4.2

5.5

0.7

5.4

1.1

4.3

3.63

4.2

5.5

12.0

0.7

4.2

5.3

0.9

3.63

13.8 18.25.8
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sainJinro-geologiuri Wrilebi
m 1:500
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12.012.0

12.0

pirobiTi aRniSvnebi

gruntis wylis done
teqnogenuri genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari, betonis
da aguris natexebis CanarTebiT 20%-mde.

Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe, 3.6 m-dan
TabaSiris CanawinwklebiT

xreSovani grunti, riyis iSviaTi (10%-mde)
CanarTebiT, wyalSemcavi, aluviuri ( aQIV)
genezisis

qviSaqva nacrisferi, wvrilmarcvlovani,
argilitis SuaSreebiT, 1 m siRrmemde
daSlili da Zlier gamofituli

sainJinro-geologiuri
elementis #2

3.63

nimuSis aReba:
a) monoliTiuri; b) darRveuli

ა) ბ)



Surfi #1

m-bi 1:50

q. Tbilisi, aRmaSeneblis gamz. #136
sardafi

betonis moWimva 8-10 sm

Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe

kedeli,
aguris wyoba

saZirkveli,
yoreqvis wyoba 0.7-0.8 m

1.
5

0.
8

0.0

0.8
0.9

s-d C-a

0.5

0.3
0.2

0.6

0.0=-1.55

0.5

betonis moWimva 8-10 sm

Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe

C-d s-a

Surfi #2

m-bi 1:50

q. Tbilisi, aRmaSeneblis gamz. #138b

sardafi

C-d s-a

0.5

0.25

0.35

0.6

0.0=-1.25

0.5

s-dC-a

0.5

0.1

0.35

0.6

0.0=-1.25

0.5

betonis moWimva 8-10 sm

Tixa, muqi yavisferi, Znel-
plastikuri, karbonatuli,
CanarTebis gareSe

Surfi #3

m-bi 1:50

0.4-0.5 m
0.5-0.6m

danarTi 12-1
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betoni

betoni



Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe

0.3

0.5

0.5

1.4

0.2
teqnogenuri genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari, betonis
da aguris natexebis CanarTebiT 20%-mde.

kedeli,
aguris wyoba

saZirkveli,
yoreqvis wyoba

Surfi #4

m-bi 1:50

q. Tbilisi, uznaZis q. #103

#2 klinikuri saavadmyofos Crdilo-dasavleT
kedelTan

C-d s-a

C-d s-a

Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe

0.25

1.4

ezos niSnuli

teqnogenuri genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari, betonis
da aguris natexebis CanarTebiT 20%-mde.

kedeli,
aguris wyoba

saZirkveli,
yoreqvis wyoba

0.45

Surfi #5

m-bi 1:50

Zveli komunikaciis
milebi

ezos niSnuli

pirobiTi aRniSvnebi sainJinro geologiuri WrilebisaTvis

gruntis wylis done
teqnogenuri genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari, betonis
da aguris natexebis CanarTebiT 20%-mde.

Tixa, muqi yavisferi, Znel-
plastikuri, karbonatuli,
CanarTebis gareSe

xreSovani grunti, riyis iSviaTi (10%-mde)
CanarTebiT, wyalSemcavi, aluviuri ( aQIV)
genezisis

qviSaqva nacrisferi, wvrilmarcvlovani,
argilitis SuaSreebiT, 1 m siRrmemde
daSlili da Zlier gamofituli

sainJinro-geologiuri
elementis #2

3.63

nimuSis aReba:
a) monoliTiuri; b) darRveuli

ა) ბ)
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WaburRili #1
m-bi 1:100

q. Tbilisi, aRmaSeneblis gamz. #136
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2

n
i
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S
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a

Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe, 3.6 m-dan
TabaSiris koStebiT da CanawinwklebiT,
deluviuri (dpQIV) genezisis

417.1

teqnogenuri (tQIV) genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari muqi yavisferi,
Znelplastikuri, aguris natexebiT da xreSis
CanarTebiT

f
en
i
s
 
s
ag

eb
is

 n
iS

nu
l
i

mi
w
i
s
 
z
ed

ap
ir

id
an
 m
.

3

4.31.1 4.3 3.2 413.9

4.3 1.1 412.85.4

5.4 0.9 411.96.3

1

4

xreSovani grunti, riyis iSviaTi (10%-mde)
CanarTebiT, wyalSemcavi, aluviuri ( aQIV)
genezisis

6.3 5.7 410.212.0

daSlili da Zlier gamofituli muqi
nacrisferi, molurjo argilitis da
TxelSreebrivi qviSaqvis morigeoba

qviSaqva nacrisferi, wvrilmarcvlovani,
argilitis SuaSreebiT, zeda eocenuri ( E2³)

3.64

m 0.5-0.7

m 2.1-2.4

m 3.6-3.9

d 4.3-5.4

m 5.9-6.0

m 6.9-7.0

danarTi 12-3
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WaburRili #2
m-bi 1:100

q. Tbilisi, aRmaSeneblis gamz. #136
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2
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Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe, 3.6 m-dan
TabaSiris koStebiT da CanawinwklebiT,
deluviuri (dpQIV) genezisis

417.5

teqnogenuri (tQIV) genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari muqi yavisferi,
Znelplastikuri, aguris natexebiT da xreSis
CanarTebiT

f
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3

4.20.7 4.2 3.5 414.0

4.2 1.3 412.75.5

5.5 0.8 411.96.3

1

4

xreSovani grunti, riyis iSviaTi (10%-mde)
CanarTebiT, wyalSemcavi, aluviuri ( aQIV)
genezisis

6.3 5.7 410.212.0

daSlili da Zlier gamofituli muqi
nacrisferi, molurjo argilitis da
TxelSreebrivi qviSaqvis morigeoba

3.63

d 4.2-5.5

m 5.7-5.8

m 7.2-7.3

danarTi 12-4
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WaburRili #3
m-bi 1:100

q. Tbilisi, aRmaSeneblis gamz. #136
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Tixa, muqi yavisferi, Znelplastikuri,
karbonatuli, CanarTebis gareSe, 3.6 m-dan
TabaSiris koStebiT da CanawinwklebiT,
deluviuri (dpQIV) genezisis

417.3

teqnogenuri (tQIV) genezisis - 0.15 m asfalti da
RorRis momzadeba, qveS, Tixnari muqi yavisferi,
Znelplastikuri, aguris natexebiT da xreSis
CanarTebiT

f
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3

0.9 4.2 3.3 414.0

4.2 1.1 412.95.3

5.3 0.9 412.06.2

1

4

xreSovani grunti, riyis iSviaTi (10%-mde)
CanarTebiT, wyalSemcavi, aluviuri ( aQIV)
genezisis

6.2 5.8 406.212.0

daSlili da Zlier gamofituli muqi
nacrisferi, molurjo argilitis da
TxelSreebrivi qviSaqvis morigeoba

qviSaqva nacrisferi, wvrilmarcvlovani,
argilitis SuaSreebiT, zeda eocenuri ( E2³)

4.2

3.63

m 3.8-4.1

d 4.2-5.3

m 6.5-6.6

danarTi 12-5
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