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proeqtis Semadgenloba 

saboloo angariSi.

tomi I. ganmartebiTi baraTi 

 tomi II. naxazebi 

tomi II.I sagzao nawili 

tomi II.II xidebi da gzagamtarebi 

tomi II.III milebi da gasasvlelebi 

tomi II.IV ganivi profilebi 

tomi II.V. wigni 1 gzis gare eleqtroganaTeba. gzis gare eleqtroganaTebis 
10kv Zabvis mkvebavi qseli. gzis gare eleqtroganaTebis 
0.4kv Zabvis gamanawilebeli qseli. 

tomi II.V. wigni 2 sademontaJo samuSaoTa moculobebis nakrebi uwyisi. 
samontaJo samuSaoTa moculobebis nakrebi uwyisi. SesaZeni 
masalebis nakrebi specifikacia. adre demontirebuli 
masalebis specifikacia. 

danarTi 1. 
gegmiuri simaRluri wertilebi, saproeqto ganivi 
profilebis parametrebi da koordinatebi 

danarTi 2. geoteqnikuri kvlevebi. teqnikuri angariSi 

tomi I. wigni 1. teqsturi nawili da danarTebi 

tomi I. wigni 2. grafikuli nawili 

tomi II. wigni 1. danarTi 1.1 

tomi II. wigni 2. danarTi 1.2  1.8

tomi II. wigni 3. danarTi 1.9  8

tomi III. wigni 1. danarTi 1.1 

tomi III. wigni 2. danarTi 1.2  1.4

tomi III. wigni 3. danarTi 1.5  1.9

tomi III. wigni 4. danarTi 1.10  8

danarTi 3. samuSaoTa moculobebis uwyisebi 

danarTi 4. xarjTaRricxva 
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danarTis dasaxeleba 
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1	 gruntebis laboratoriuli kvlevis Sedegebi: 	

1.10	 kldovani qanebis gamocda erTRerZa kumSvaze 7	

1.11	
qanebis simtkicis gansazRvra sferuli indentorebiT 
(wertilovani gamocda) 1	

1.12	
Zvris maCveneblebis gaangariSeba fizikuri Tvisebebis 
mixedviT 4	

2	 petrografiuli analizi 7	

3	
gruntis wylebis qimiuri analizis Sedegebi da 
agresiulobis Sefaseba 1	

4	 fotodanarTebi 33	

5	 vertikaluri eleqtrozondirebis cdis Sedegebi 2	

6	 WaburRilebisa da Surfebis liTologiuri svetebi 75	

7	 laboratoriuli cdebis jamuri cxrilebi: 	

7.1	
jamuri cxrili sainJinro-geologiuri elementebis 
mixedviT 5	

7.2	
jamuri cxrili WaburRilebis adgilmdebareobis 
mixedviT 6	

8	 geologiuri terminebis SedarebiTi cxrili 1	

 

 

 



 

 

 

 

 

 

 

 

 

danarTi 1 
gruntebis laboratoriuli 

kvlevis Sedegebi 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 

 

danarTi 1.10 
kldovani qanebis gamocda 

erTRerZa kumSvaze 
 

 

 

 

 

 

 

 

 

 

 

 

 



nimuSis tipi:

diametri D0, mm 50,0 vert. datvirTva, P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 410,0

simkvrive, 2,09

qanis gamocda erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

17,8-18,0

geoteqnikuri kvleva saqarTveloSi-60 

avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze detaluri 

proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 

etapis – quTaisis axali SemovliTi gzis 

proeqtisaTvis

dauSleli

siRrme,  m

10.01.2011

BH KB 2-1Wab. #nimuSis aRwera:

kirqva

nimuSis sawyisi monacemebi

8540

4,6



winaaRmdegoba 

erTRerZa kumSvaze mpa 43,5

daamtkica

roin yavelaSvili

Seasrula Seamowma

testis Sedegebi         

artem lomiZe TaTia jajaniZe

danarTi 1.10, furceli 1/7



nimuSis tipi:

diametri D0, mm 50,0
vert. datvirTva, 

P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 462,0

testi erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

11,9-12,2

geoteqnikuri kvleva saqarTveloSi-60 

avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze detaluri 

proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 

etapis – quTaisis axali SemovliTi gzis 

proeqtisaTvis

dauSleli

siRrme,  m

10.01.2011

BH KB 3-1Wab. #nimuSis aRwera:

kirqva

nimuSis sawyisi monacemebi

8867

12,5

simkvrive, 2,35

45,2

daamtkica

roin yavelaSvili

winaaRmdegoba erTRerZa 

kumSvaze,   mpa
Seasrula Seamowma

testis Sedegebi         

artem lomiZe TaTia jajaniZe



danarTi 1.10, furceli 2/7



nimuSis tipi:

diametri D0, mm 50,0
vert. datvirTva, 

P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 479,0

8800

7,90

nimuSis sawyisi monacemebi

siRrme,  m

10.01.2011

BH KB 3-1Wab. #nimuSis aRwera:

kirqva

testi erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

29,4-30,0

geoteqnikuri kvleva saqarTveloSi-60 

avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze 

detaluri proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 

etapis – quTaisis axali SemovliTi 

gzis proeqtisaTvis

dauSleli

simkvrive, 2,44

44,8

daamtkica

roin yavelaSviliartem lomiZe TaTia jajaniZe

winaaRmdegoba erTRerZa 

kumSvaze,   mpa
Seasrula Seamowma

testis Sedegebi         



danarTi 1.10, furceli 3/7



nimuSis tipi:

diametri D0, mm 50,0
vert. datvirTva, 

P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 500,0

simkvrive, 2,55

9190

7,4

nimuSis sawyisi monacemebi

siRrme,  m

10.01.2011

BH KB 3-3Wab. #nimuSis aRwera:

kirqva

testi erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

28,2-28,5

geoteqnikuri kvleva saqarTveloSi-60 
avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze detaluri 
proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 
etapis – quTaisis axali SemovliTi gzis 

proeqtisaTvis

dauSleli



46,8

daamtkica

roin yavelaSviliartem lomiZe TaTia jajaniZe

winaaRmdegoba erTRerZa 

kumSvaze,   mpa
Seasrula Seamowma

testis Sedegebi         



danarTi 1.10, furceli 4/7



nimuSis tipi:

diametri D0, mm 50,0
vert. datvirTva, 

P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 495,0

s m r 2 52

testi erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

11,0-11,3

geoteqnikuri kvleva saqarTveloSi-60 
avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze detaluri 
proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 
etapis – quTaisis axali SemovliTi gzis 

proeqtisaTvis

dauSleli

siRrme,  m

10.01.2011

BH KB 3-4Wab. #nimuSis aRwera:

kirqva

nimuSis sawyisi monacemebi

8950

7,6

simkvrive, 2,52

45,6

daamtkica

roin yavelaSvili

winaaRmdegoba erTRerZa 

kumSvaze,   mpa
Seasrula Seamowma

testis Sedegebi         

artem lomiZe TaTia jajaniZe



danarTi 1.10, furceli 5/7



nimuSis tipi:

diametri D0, mm 50,0
vert. datvirTva, 

P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 484,0

s m r 2 46

testi erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

16,7-17,0

geoteqnikuri kvleva saqarTveloSi-60 
avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze detaluri 
proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 
etapis – quTaisis axali SemovliTi gzis 

proeqtisaTvis

dauSleli

siRrme,  m

10.01.2011

BH KB 3-4Wab. #nimuSis aRwera:

kirqva

nimuSis sawyisi monacemebi

8779

6,6

simkvrive, 2,46

44,7

daamtkica

roin yavelaSvili

winaaRmdegoba erTRerZa 

kumSvaze,   mpa
Seasrula Seamowma

testis Sedegebi         

artem lomiZe TaTia jajaniZe



danarTi 1.10, furceli 6/7



nimuSis tipi:

diametri D0, mm 50,0
vert. datvirTva, 

P  kg

farTi А0,    sm
2 19,63 tenianoba, %

sigrZe L0,    mm 100,0

moculoba V, sm
3 196,3

wona, gr 473,0

testi erTRerZa kumSvaze

TariRi

imereTis regioni, saqarTvelo

proeqti

adgilmdebareoba:

24,7-25,0

geoteqnikuri kvleva saqarTveloSi-60 

avtomagistralis zestafoni-quTaisi-

samtrediis sagzao monakveTze detaluri 

proeqtisa da mSeneblobis 

zedamxedvelobis momzadebis pirveli 

etapis – quTaisis axali SemovliTi gzis 

proeqtisaTvis

dauSleli

siRrme,  m

10.01.2011

BH KB 3-4Wab. #nimuSis aRwera:

kirqva

nimuSis sawyisi monacemebi

8634

6,1

simkvrive, 2,41

44,0

daamtkica

roin yavelaSvili

winaaRmdegoba erTRerZa 

kumSvaze,   mpa
Seasrula Seamowma

testis Sedegebi         

artem lomiZe TaTia jajaniZe



danarTi 1.10, furceli 7/7



 

 

 

 

 

 

 

 

danarTi 1.11 
qanebis simtkicis gansazRvra 

sferuli indentorebiT 
(wertilovani gamocda) 
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1 2 4 5 6 7 8 9 10 11 12 13

144,71 29,0 4,45 71,20

139,44 27,0 4,56 72,96

128,92 24,0 4,53 72,48

105,24 20,0 4,26 68,16

113,13 20,0 4,66 74,56

99,98 17,0 4,55 72,80

105,24 18,0 4,60 73,60

126,29 22,0 4,69 75,04

84,19 14,0 4,42 70,72

113,13 20,0 4,58 73,28

102,61 17,0 4,67 74,72

94,72 17,0 4,38 70,08

76,30 16,0 3,63 58,08

84,19 14,0 4,45 71,20

78,93 10,0 5,33 85,23

152,60 26,0 5,06 80,96

134,18 27,5 4,26 68,16

136,81 28,5 4,23 67,68

113,15 25,0 3,88 62,00

97,35 19,0 4,09 65,44

84,19 18,3 3,63 58,08

102,61 15,1 5,11 81,76

81,56 13,0 4,52 72,32

105,24 18,8 4,45 71,20

99,98 22,5 3,70 59,20

113,10 19,0 4,75 76,00

131,55 22,0 4,95 79,20

65,78 10,8 4,18 66,88

73,67 10,0 4,97 79,52

78,93 10,7 5,06 80,96

57,88 13,0 3,22 51,44

42,10 9,5 2,95 47,20

36,83 8,2 2,88 46,00

47,36 11,9 2,80 44,80

55,25 11,2 3,42 54,72

49,99 10,6 3,23 51,68

44,73 12,5 2,54 40,59
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qanebis simtkicis gansazRvra sferuli indentorebiT
 ( ГОСТ-24941-81)

proeqti:  geoteqnikuri kvleva saqarTveloSi-60 avtomagistralis zestafoni-quTaisi-samtrediis 

sagzao monakveTze detaluri proeqtisa da mSeneblobis zedamxedvelobis momzadebis pirveli etapis 
– quTaisis axali SemovliTi gzis proeqtisaTvis
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danarTi 1.11, furceli 1/1



 
 
 
 
 
 
 
 

danarTi 1.12 
Zvris maCveneblebis gaangariSeba 

fizikuri Tvisebebis  
mixedviT 

 
 
 
 
 
 
 
 
 
 
 
 
 



pr
o
eq
t
is

 
d
as

ax
el

eb
a

ad
g
il

md
eb

ar
eo

b
a

9

g
r
u
nt

is
 a
R
w
er

a

pl
as

t
ik
u
r
o
b
is

 
r
ic

x
vi

 d
en
ad

o
b
is

 
ma
Cv
en
eb

el
i

I P
I L

0,
19

8
0,

00

g
r
u
nt

is
 

no
r
ma
t
iu

l
i 

s
im
kv
r
iv
e

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
is

aT
vi
s

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
x
ve
d
r
iT

i 

S
eW

id
u
l
o
b
is

aT
vi
s


n

K
1

K
2

K
E

K
L

2,
12

0,
88

2
0,

9
1,

0
1,

0

S
ea
s
r
u
l
a

S
ea
mo

w
ma

T
. 
j
aj

an
iZ
e

T
. 
g
o
r
g
iZ
e

f
en
is

 #

ko
ef

ic
ie
nt

eb
i 

M
-
s
 

ek
vi
va
l
en
t
u
r
i 

ma
Cv
en
eb

l
is

aT
vi
s

ar
ak
o
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

0,
12

3

26
,5

g
r
ad

u
s
i


n
=

k 1
k 

37
(0

.2
34

)M



K


0,
97

2

K


0,
8

c n
=

k 2
k 

87
M





(1
+I

L)
3.

85
  =

d
aa
d
as

t
u
r
a

r
. 
ya
ve
l
aS

vi
l
i

g
eo

t
eq
ni

ku
r
i 

kv
l
ev
a 
s
aq
ar

T
ve
l
o
S
i 

E-
60
 a
vt

o
ma
g
is

t
r
al

is
 z

es
t
af

o
ni

-q
u
T
ai
s
i-

s
am
t
r
ed

ii
s
 s

ag
z
ao

 m
o
na
kv
eT

z
e 
d
et

al
u
r
i 

pr
o
eq
t
is

a 
d
a 
mS

en
eb

l
o
b
is

 

z
ed

am
x
ed

ve
l
o
b
is

 m
o
mz

ad
eb

is
 p
ir

ve
l
i 

et
ap
is

 –
 q
u
T
ai
s
is

 a
x
al

i 
S
em
o
vl

iT
i 

g
z
is

 

pr
o
eq
t
is

aT
vi
s

2 
mm
-z

e 
na
kl

eb
i 

f
r
aq
c
ii

s
 p
r
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 1 38
,3

ko
ef

ic
ie
nt

i 
M



ma
Cv
en
eb

l
is

 

S
em
T
x
ve
va
S
i

g
r
u
nt

is
 s

im
kv
r
iv
ez

e 

d
am
o
ki
d
eb

u
l
i 

ko
ef

ic
ie
nt

i

kp
a


n
=

k 1
k 

46
(0

.3
)M




me
qa
ni

ku
r
i 

T
vi
s
eb

eb
is

 (
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
e 


d
a 
x
ve
d
r
iT

i 
S
eW

id
u
l
o
b
a 

C
n)
 m
aC
ve
ne
b
l
eb

is
 a
ng

ar
iS

i 

34
,0

g
r
ad

u
s
i

0,
12

3

M


no
r
ma
t
iu

l
i 

c
x
r
il

eb
id

an
 m
iR

eb
u
l
i 

s
aa
ng

ar
iS

o
 m
ni

S
vn
el

o
b
eb

i 
(
Д
ал
ьН

И
И
С
 Г

ос
ст
р
оя

 
С
С
С
Р
 -
is

 m
ix

ed
vi
T
)

1,
95

g
r
u
nt

is
 

f
iz

ik
u
r
i 

ek
vi
va
l
en
t
i

g
r
u
nt

is
 

s
im
kv
r
iv
e,
 

g
/s
m
3


12

5

ko
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

M
 =

 P
1 /

 P
2 *

 I P
 (1

+I
L
) =

l
ab

o
r
at

o
r
iu

l
i 

kv
l
ev
is

 S
ed

eg
ad

 m
iR

eb
u
l
i 

mo
na
c
em
eb

i

2 
mm
-z

e 
me
t
i 

f
r
aq
c
ii

s
 

pr
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 2 61
,7

21
,5

0

im
er

eT
is

 r
eg

io
ni

, 
s
aq
ar

T
ve
l
o

kp
a

w
vr

il
i 

d
a 
s
aS

u
al

o
 z

o
mi
s
 m
o
mr

g
va
l
eb

u
l
i 

x
r
eS

i 
mt

vr
o
va
ni

 T
ix

is
 S

em
av
s
eb

l
iT

29
,1

g
a
a
n
g
a
r
i
S
e
b
a

c n
=

k 2
k 

79
M





(1
+I

L)
3.

62
  =

ke
nW

eb
is

 C
an
ar

T
eb

is
 

s
im
t
ki
c
e,
 m
pa



danarTi 1.12, furceli 1/4



pr
o
eq
t
is

 
d
as

ax
el

eb
a

ad
g
il

md
eb

ar
eo

b
a

9

g
r
u
nt

is
 a
R
w
er

a

pl
as

t
ik
u
r
o
b
is

 
r
ic

x
vi

 d
en
ad

o
b
is

 
ma
Cv
en
eb

el
i

I P
I L

0,
08

6
0,

00

g
r
u
nt

is
 

no
r
ma
t
iu

l
i 

s
im
kv
r
iv
e

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
is

aT
vi
s

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
x
ve
d
r
iT

i 

S
eW

id
u
l
o
b
is

aT
vi
s


n

K
1

K
2

K
E

K
L

2,
25

0,
87

5
0,

9
1,

0
1,

0

S
ea
s
r
u
l
a

S
ea
mo

w
ma

T
. 
j
aj

an
iZ
e

T
. 
g
o
r
g
iZ
e

10
,5

7

im
er

eT
is

 r
eg

io
ni

, 
s
aq
ar

T
ve
l
o

kp
a

mo
mr

g
va
l
eb

u
l
i,
 s

aS
u
al

o
 d

a 
ms

x
vi
l
i 

z
o
mi
s
 x

r
eS

i,
 m
o
mr

g
va
l
eb

u
l
i 

ke
nW

eb
is

 

Ca
na
r
T
eb

iT
, 
qv
iS

ia
ni

 m
t
vr

is
 S

em
av
s
eb

l
iT

18
,6

g
a
a
n
g
a
r
i
S
e
b
a

c n
=

k 2
k 

79
M





(1
+I

L)
3.

62
  =

ke
nW

eb
is

 C
an
ar

T
eb

is
 

s
im
t
ki
c
e,
 m
pa

 13
0,

0

ko
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

M
 =

 P
1 /

 P
2 *

 I P
 (1

+I
L
) =

l
ab

o
r
at

o
r
iu

l
i 

kv
l
ev
is

 S
ed

eg
ad

 m
iR

eb
u
l
i 

mo
na
c
em
eb

i

2 
mm
-z

e 
me
t
i 

f
r
aq
c
ii

s
 

pr
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 2 73
,8

me
qa
ni

ku
r
i 

T
vi
s
eb

eb
is

 (
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
e 


d
a 
x
ve
d
r
iT

i 
S
eW

id
u
l
o
b
a 

C
n)
 m
aC
ve
ne
b
l
eb

is
 a
ng

ar
iS

i 

37
,9

g
r
ad

u
s
i

0,
03

1

M


no
r
ma
t
iu

l
i 

c
x
r
il

eb
id

an
 m
iR

eb
u
l
i 

s
aa
ng

ar
iS

o
 m
ni

S
vn
el

o
b
eb

i 
(
Д
ал
ьН

И
И
С
 Г

ос
ст
р
оя

 
С
С
С
Р
 -
is

 m
ix

ed
vi
T
)

1,
95

g
r
u
nt

is
 

f
iz

ik
u
r
i 

ek
vi
va
l
en
t
i

g
r
u
nt

is
 

s
im
kv
r
iv
e,
 

g
/s
m
3



g
eo

t
eq
ni

ku
r
i 

kv
l
ev
a 
s
aq
ar

T
ve
l
o
S
i 

E-
60
 a
vt

o
ma
g
is

t
r
al

is
 z

es
t
af

o
ni

-q
u
T
ai
s
i-

s
am
t
r
ed

ii
s
 s

ag
z
ao

 m
o
na
kv
eT

z
e 
d
et

al
u
r
i 

pr
o
eq
t
is

a 
d
a 
mS

en
eb

l
o
b
is

 

z
ed

am
x
ed

ve
l
o
b
is

 m
o
mz

ad
eb

is
 p
ir

ve
l
i 

et
ap
is

 –
 q
u
T
ai
s
is

 a
x
al

i 
S
em
o
vl

iT
i 

g
z
is

 

pr
o
eq
t
is

aT
vi
s

2 
mm
-z

e 
na
kl

eb
i 

f
r
aq
c
ii

s
 p
r
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 1 26
,2

ko
ef

ic
ie
nt

i 
M



ma
Cv
en
eb

l
is

 

S
em
T
x
ve
va
S
i

g
r
u
nt

is
 s

im
kv
r
iv
ez

e 

d
am
o
ki
d
eb

u
l
i 

ko
ef

ic
ie
nt

i

kp
a


n
=

k 1
k 

46
(0

.3
)M




K


0,
97

6

K


0,
8

c n
=

k 2
k 

87
M





(1
+I

L)
3.

85
  =

d
aa
d
as

t
u
r
a

r
. 
ya
ve
l
aS

vi
l
i

f
en
is

 #

ko
ef

ic
ie
nt

eb
i 

M
-
s
 

ek
vi
va
l
en
t
u
r
i 

ma
Cv
en
eb

l
is

aT
vi
s

ar
ak
o
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

0,
03

1

30
,2

g
r
ad

u
s
i


n
=

k 1
k 

37
(0

.2
34

)M



danarTi 1.12, furceli 2/4



pr
o
eq
t
is

 
d
as

ax
el

eb
a

ad
g
il

md
eb

ar
eo

b
a

11

g
r
u
nt

is
 a
R
w
er

a

pl
as

t
ik
u
r
o
b
is

 
r
ic

x
vi

 d
en
ad

o
b
is

 
ma
Cv
en
eb

el
i

I P
I L

0,
00

93
0,

00

g
r
u
nt

is
 

no
r
ma
t
iu

l
i 

s
im
kv
r
iv
e

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
is

aT
vi
s

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
x
ve
d
r
iT

i 

S
eW

id
u
l
o
b
is

aT
vi
s


n

K
1

K
2

K
E

K
L

2,
13

0,
87

2
0,

9
1,

0
1,

0

S
ea
s
r
u
l
a

S
ea
mo

w
ma

T
. 
j
aj

an
iZ
e

T
. 
g
o
r
g
iZ
e

f
en
is

 #

kp
a

mo
na
c
r
is

f
r
o
-m
o
ya
vi
s
f
r
o
, 
ms

x
vi
l
i 

d
a 
s
aS

u
al

o
 z

o
mi
s
 m
o
mr

g
va
l
eb

u
l
i 

x
r
eS

i,
 

mo
mr

g
va
l
eb

u
l
i 

ke
nW

eb
is

a 
d
a 
ka
W
ar

is
 C
an
ar

T
eb

iT
, 
mt

vr
o
va
ni

 q
vi
S
is

 S
em
av
s
eb

l
iT

8,
3

g
a
a
n
g
a
r
i
S
e
b
a

c n
=

k 2
k 

79
M





(1
+I

L)
3.

62
  =

ke
nW

eb
is

 C
an
ar

T
eb

is
 

s
im
t
ki
c
e,
 m
pa

 17
0

2,
90


n
=

k 1
k 

46
(0

.3
)M




ko
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

M
 =

 P
1 /

 P
2 *

 I P
 (1

+I
L
) =

l
ab

o
r
at

o
r
iu

l
i 

kv
l
ev
is

 S
ed

eg
ad

 m
iR

eb
u
l
i 

mo
na
c
em
eb

i

2 
mm
-z

e 
me
t
i 

f
r
aq
c
ii

s
 

pr
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 2 79
,4

g
r
u
nt

is
 

s
im
kv
r
iv
e,
 

g
/s
m
3

im
er

eT
is

 r
eg

io
ni

, 
s
aq
ar

T
ve
l
o

me
qa
ni

ku
r
i 

T
vi
s
eb

eb
is

 (
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
e 


d
a 
x
ve
d
r
iT

i 
S
eW

id
u
l
o
b
a 

C
n)
 m
aC
ve
ne
b
l
eb

is
 a
ng

ar
iS

i 

39
,0

g
r
ad

u
s
i

0,
00

24
1

M


no
r
ma
t
iu

l
i 

c
x
r
il

eb
id

an
 m
iR

eb
u
l
i 

s
aa
ng

ar
iS

o
 m
ni

S
vn
el

o
b
eb

i 
(
Д
ал
ьН

И
И
С
 Г

ос
ст
р
оя

 
С
С
С
Р
 -
is

 m
ix

ed
vi
T
)

1,
95

g
r
u
nt

is
 

f
iz

ik
u
r
i 

ek
vi
va
l
en
t
i



g
eo

t
eq
ni

ku
r
i 

kv
l
ev
a 
s
aq
ar

T
ve
l
o
S
i 

E-
60
 a
vt

o
ma
g
is

t
r
al

is
 z

es
t
af

o
ni

-q
u
T
ai
s
i-

s
am
t
r
ed

ii
s
 s

ag
z
ao

 m
o
na
kv
eT

z
e 
d
et

al
u
r
i 

pr
o
eq
t
is

a 
d
a 
mS

en
eb

l
o
b
is

 

z
ed

am
x
ed

ve
l
o
b
is

 m
o
mz

ad
eb

is
 p
ir

ve
l
i 

et
ap
is

 –
 q
u
T
ai
s
is

 a
x
al

i 
S
em
o
vl

iT
i 

g
z
is

 

pr
o
eq
t
is

aT
vi
s

2 
mm
-z

e 
na
kl

eb
i 

f
r
aq
c
ii

s
 p
r
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 1 20
,6

ko
ef

ic
ie
nt

i 
M



ma
Cv
en
eb

l
is

 

S
em
T
x
ve
va
S
i

g
r
u
nt

is
 s

im
kv
r
iv
ez

e 

d
am
o
ki
d
eb

u
l
i 

ko
ef

ic
ie
nt

i

kp
a

K


0,
97

6

K


0,
8

c n
=

k 2
k 

87
M





(1
+I

L)
3.

85
  =

d
aa
d
as

t
u
r
a

r
. 
ya
ve
l
aS

vi
l
i

ko
ef

ic
ie
nt

eb
i 

M
-
s
 

ek
vi
va
l
en
t
u
r
i 

ma
Cv
en
eb

l
is

aT
vi
s

ar
ak
o
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

0,
00

24
1

31
,4

g
r
ad

u
s
i


n
=

k 1
k 

37
(0

.2
34

)M



danarTi 1.12, furceli 3/4



pr
o
eq
t
is

 
d
as

ax
el

eb
a

ad
g
il

md
eb

ar
eo

b
a

12

g
r
u
nt

is
 a
R
w
er

a

pl
as

t
ik
u
r
o
b
is

 
r
ic

x
vi

 d
en
ad

o
b
is

 
ma
Cv
en
eb

el
i

I P
I L

0,
17

7
0,

00

g
r
u
nt

is
 

no
r
ma
t
iu

l
i 

s
im
kv
r
iv
e

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
is

aT
vi
s

ms
x
vi
l
i 

na
t
ex

eb
is

 

d
am
r
g
va
l
eb

is
 

ko
ef

ic
ie
nt

i 
x
ve
d
r
iT

i 

S
eW

id
u
l
o
b
is

aT
vi
s


n

K
1

K
2

K
E

K
L

2,
25

0,
87

9
0,

9
1,

0
1,

0

S
ea
s
r
u
l
a

S
ea
mo

w
ma

T
. 
j
aj

an
iZ
e

T
. 
g
o
r
g
iZ
e

f
en
is

 #

kp
a

mo
ya
vi
s
f
r
o
, 
 m
o
mr

g
va
l
eb

u
l
i 

x
r
eS

i,
 m
o
mr

g
va
l
eb

u
l
i 

ke
nW

eb
is

 C
an
ar

T
eb

iT
, 
T
ix

is
 

S
em
av
s
eb

l
iT

25
,8

g
a
a
n
g
a
r
i
S
e
b
a

c n
=

k 2
k 

79
M





(1
+I

L)
3.

62
  =

ke
nW

eb
is

 C
an
ar

T
eb

is
 

s
im
t
ki
c
e,
 m
pa

 14
0

17
,7

2


n
=

k 1
k 

46
(0

.3
)M




ko
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

M
 =

 P
1 /

 P
2 *

 I P
 (1

+I
L
) =

l
ab

o
r
at

o
r
iu

l
i 

kv
l
ev
is

 S
ed

eg
ad

 m
iR

eb
u
l
i 

mo
na
c
em
eb

i

2 
mm
-z

e 
me
t
i 

f
r
aq
c
ii

s
 

pr
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 2 67
,8

g
r
u
nt

is
 

s
im
kv
r
iv
e,
 

g
/s
m
3

im
er

eT
is

 r
eg

io
ni

, 
s
aq
ar

T
ve
l
o

me
qa
ni

ku
r
i 

T
vi
s
eb

eb
is

 (
S
in

ag
an
i 

x
ax

u
ni

s
 k
u
T
x
e 


d
a 
x
ve
d
r
iT

i 
S
eW

id
u
l
o
b
a 

C
n)
 m
aC
ve
ne
b
l
eb

is
 a
ng

ar
iS

i 

35
,8

g
r
ad

u
s
i

0,
08

41

M


no
r
ma
t
iu

l
i 

c
x
r
il

eb
id

an
 m
iR

eb
u
l
i 

s
aa
ng

ar
iS

o
 m
ni

S
vn
el

o
b
eb

i 
(
Д
ал
ьН

И
И
С
 Г

ос
ст
р
оя

 
С
С
С
Р
 -
is

 m
ix

ed
vi
T
)

1,
97

g
r
u
nt

is
 

f
iz

ik
u
r
i 

ek
vi
va
l
en
t
i



g
eo

t
eq
ni

ku
r
i 

kv
l
ev
a 
s
aq
ar

T
ve
l
o
S
i 

E-
60
 a
vt

o
ma
g
is

t
r
al

is
 z

es
t
af

o
ni

-q
u
T
ai
s
i-

s
am
t
r
ed

ii
s
 s

ag
z
ao

 m
o
na
kv
eT

z
e 
d
et

al
u
r
i 

pr
o
eq
t
is

a 
d
a 
mS

en
eb

l
o
b
is

 

z
ed

am
x
ed

ve
l
o
b
is

 m
o
mz

ad
eb

is
 p
ir

ve
l
i 

et
ap
is

 –
 q
u
T
ai
s
is

 a
x
al

i 
S
em
o
vl

iT
i 

g
z
is

 

pr
o
eq
t
is

aT
vi
s

2 
mm
-z

e 
na
kl

eb
i 

f
r
aq
c
ii

s
 p
r
o
c
en
t
u
l
i 

S
em
c
ve
l
o
b
a

P 1 32
,2

ko
ef

ic
ie
nt

i 
M



ma
Cv
en
eb

l
is

 

S
em
T
x
ve
va
S
i

g
r
u
nt

is
 s

im
kv
r
iv
ez

e 

d
am
o
ki
d
eb

u
l
i 

ko
ef

ic
ie
nt

i

kp
a

K


0,
97

9

K


0,
8

c n
=

k 2
k 

87
M





(1
+I

L)
3.

85
  =

d
aa
d
as

t
u
r
a

r
. 
ya
ve
l
aS

vi
l
i

ko
ef

ic
ie
nt

eb
i 

M
-
s
 

ek
vi
va
l
en
t
u
r
i 

ma
Cv
en
eb

l
is

aT
vi
s

ar
ak
o
ns

o
l
id

ir
eb

u
l
i 

g
r
u
nt

is
aT

vi
s

0,
08

41

28
,2

g
r
ad

u
s
i


n
=

k 1
k 

37
(0

.2
34

)M



danarTi 1.12, furceli 4/4



 
 
 
 
 
 
 
 

danarTi 2 
petrografiuli analizi 
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danarTi 3 
gruntis wylebis qimiuri 
analizis Sedegebi da 
agresiulobis Sefaseba 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



wyalbadionis 
maCvenebeliT

sulfatebis 
mixeviT

mudmivad 
wyalSi

periodulad 
dasvelebiT

1 KB 1-1 4,6 6,69 ara 45.39 ara ara ara saSualo

2 KB 1-2 5,8 5,86 ara 56,74 ara ara ara saSualo

3 KB 2-1 1,2 6,96 1856 59,57 ara
maRal agresiuli 
portlandcementis 
mimarT (ГОСТ10178-76)

ara saSualo

4 KB 2-2 1,0 7,03 39,76 127.66 ara ara ara saSualo

5 KB 2-3 2,5 7,03 ara 363,11 ara ara ara saSualo

6 KB 2-5 0,8 6,86 500 56,74 ara
saSualo agresiuli 
portlandcementis 
mimarT (ГОСТ10178-76)

ara saSualo

7 KB 2-5 17,0 7,01 12 45,39 ara ara ara saSualo

8 KB 3-1 3,5 6,77 ara ara ara ara ara saSualo

9 KB 3-3 4,6 6,99 ara 53,9 ara ara ara saSualo

10 KB 3-4 3,0 6,81 ara 59,57 ara ara ara saSualo

11 KB 3-5 4,0 6,89 ara 62,41 ara ara ara saSualo

12 KB 4,1 3,0 7 ara 85,1 ara ara ara saSualo

13 KB 4-3 3,7 7,03 ara 56,74 ara ara ara saSualo

14 KB 5-1 2,7 6,82 ara 42,55 ara ara ara saSualo

15 KB 5-2 1,8 6,86 ara 45,33 ara ara ara saSualo

16 KB 5-8 3,5 6,86 ara 45,39 ara ara ara saSualo

17 KB 5-9 2,5 7,11 ara 53,9 ara ara ara saSualo

18 KE 2-1 12,0 6,82 150 76,59 ara ara ara saSualo

19 KE 2-4 3,0 6,89 10 59,57 ara ara ara saSualo

20 KE 3 10,0 7,2 ara ara ara ara ara saSualo

21 KE 6 4,8 7,03 ara 51,06 ara ara ara saSualo

22 KE 7 3,0 7,1 ara No ara ara ara saSualo

23 KE 8 2,4 7,07 ara 48,23 ara ara ara saSualo

wylis agresiuli 
zemoqmedebis xarisxi 

rkina-betonis 
konstruqciis 
armaturaze

S
O

4-
-

C
L

-

proeqti: geoteqnikuri kvleva saqarTveloSi E-60 avtomagistralis zestafoni-quTaisi-
samtrediis sagzao monakveTze detaluri proeqtisa da mSeneblobis zedamxedvelobis 

momzadebis pirveli etapis – quTaisis axali SemovliTi gzis proeqtisaTvis
adgilmdebareoba: imereTis regioni, saqarTvelo
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