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1. GENERAL

1.1 INTRODUCTION

This technical report includes the results of the works performed by “Geoengineering” Ltd
(Contractor) based on the Contract with “Transproject” Ltd, (Customer) dated 28 May 2012. As per
agreement, the purpose of the works was to conduct geotechnical investigation in the right of way of
Samtredia-Lanchkhuti-Grigoleti motor road and submit to the Customer a relevant technical report.
Total length of the investigated road is 57 km.

As long as it is intended to design the road in two stages on its two different segments, the
investigation works were conducted on the first stage and this technical report includes geotechnical
conditions of Samtredia-Lanchkhuti (kp0+300) segment, while the next stage will include
investigation of Lanchkhuti-Grigoleti (kp300-kp570) segment and submitting a relevant technical
report to the Customer.

The list of the main field and laboratory testing works performed for engineering-
geological/geotechnical surveys on Samtredia--Lanchkhuti segment, together with referenced
standards, are given in Table 1.1.

Table-1.1 Types of the executed works and referenced standard

# NAME OF WORK TESTH;/[CE,?;%T)DARD/
1 Field Investigations
1.1 | Standard Penetration Test [SPT] BS 1377:Part-9
2 | Laboratory Testing
2.1 | Definition of Particle Size Distribution
2.2 | Definition of Natural Moisture Content
2.3 | Density Measurements BS 1377:Part-2
2.4 | Definition of Specific Gravity
2.5 | Atterberg Limits
2.6 | Unconfined Compressive Test for Soils BS 1377:Part-7:1990
2.7 | Consolidation BS 1377:Part-5:1990
2.8 | Standard Compaction Test BS 1377:Part-4:1990
2.9 | Soils and Ground Water Chemical Analysis 11:88¥ jgig:;;

Boreholes were drilled by dry core drilling method, with VYPBb-2A-2 and VI'b-1-BC self-
propelled drilling rigs, without flushing fluid. Boreholes were drilled with 152-92 mm diameter
drilling equipment and soil samples were taken using appropriate diameter soil samplers.

Lithological columns or borehole logs, are given in the Annexes. They include the following
data:

1. Borehole number and drilling date;

2. Drilling method and type of drilling equipment;

3. Drilling diameter;
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Geographical coordinates of borehole;

Depth ranges and final depth for the soil strata encountered in the boreholes;

4

5

6. Soil sampling depth range;

7. Type and depth of test executed in the borehole;

8. Description of soil strata;

9. Soil/Rock lithological designator symbol shown graphically;

10. Ground water table in the borehole (in case of groundwater phenomena);
11. Project Name and Contract Number;

12. Name of person who prepared the borehole log.

The list of the types and scopes of the executed field and laboratory works are given in Table 1.2.

Table-1.2 Types and scopes of the executed works

Description Actual
amount

Field Work:
Drilling test boreholes, with sampling and preparing borehole logs 23 boreholes/683.6m
Conducting SPT tests in the boreholes 150 tests
Laboratory Work
Particle Size Distribution 45 tests
Atterberg Limits 52 tests
Density (in natural condition) 26 tests
Particle Density 25 tests
Natural Moisture Content 78 tests
Shear test 9 tests
Consolidation 14 tests
Chemical analysis of soils water extract 19 tests
Ground water chemical analysis 12 tests
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1.2 DESCRIPTION OF INVESTIGATED SITE

1.2.1  Geomorphologic Structure of the Area and Relief

Geomorphologically, the part of the territory of Georgia within which the project road will be
located from Samtredia to Grigoleti, represents part of the Georgian intermount depression Colchis
table land, confined with uplands of triangular mountains on the east, south and north, while on the
west it opens toward the Black Sea. At the same time it is the easternmost part of the latitudinal Black
Sea geosyncline, which in the past (up to the end of Miocene) was occupied by the sea. Later on, as a
result of tectonic processes, the sea retreated while the coastal basin filled with marine and mainland
sand-gravel and clayey sediments. The process is still in progress.

In general, direction of Samtredia-Lanchkhuti-Grigoleti motor road is south-western and it is to
be located in the southern part of the Colchis table land. The initial part of the road from the beginning
to village Japana (from pkO to pk 134) will be located distanced from the mountain range bottom, first
on the planed part of the r. Rioni right alluvial terrace, and then on the planed part of the r. Rioni left
alluvial terrace. From vlg. Dafnari to vlg. Supsa (from pk 134 to pk 490) the road will pass along the
northern side-hill of the Meskheti mountain range, near the range bottom, on the coastal planed part in
the relief of which, in the line adjacent to Meskheti Mountain range, observed are depressions of the
rivers flowing down from the northern side-hill of the mountain range and small elevations formed by
the debris of the sediments carried out by these rivers. The last segment of the route from village Supsa
to village Grigoleti (from pk490 to pk570) will be located on the right terrace of the r. Supsa and
follows it up to the sea coast, i. e. vlg. Grigoleti. The height of this terrace at vlg. Supsa is relatively big
(4-5 m), while with the approach to the sea, within vlg Grigoleti area it lowers to 2-3 m.

The whole area of the project road, except for small topographic roughnesses of different genesis,
represents one whole plain, with its surface being cut down to 1-5 m depth by river beds and races. In
their turn, former river beds of the local rivers, among which most noticeable are the former beds of the
r. Rioni, also contribute to the local topographic roughness.

The main relief-forming arteries of the hydrographic network within the road right of way are the
rivers Rioni, Tskhenistskali and Supsa. The role of their tributaries in formation of the landforms
(cutting downs of the river beds, micro-relief forms as a result of sediment accumulation, etc) was
always conditioned by their erosion basis, or the state of the main river beds on this or that segment of
the valleys.

1.2.2 Climate

The climate data of the project road segment from Samtredia to Lanchkhuti is taken from the
Georgian Climatological Norm - PN 01.05-08, according to the data from Samtredia and Lanchkhuti
meteorological stations. Based on the main properties given in Table 2 of the above mentioned norm,
the project road location area is attributed to I1Ib sub-district. Climate properties are given in the Tables
below.

Table 1.2.1 Main climate properties of the climate subdistrict
Average Average temperature | Relative humidity in
Climate district | Climate subdistrict temperature in 18 IZ 0 y
o in July, °C July, %
January, °C

III

IIIb

From +2 to +6

From +22 to +28

50 and more at 13hrs
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Table-1.2.2 Air temperature and humidity

4 Climate Meteorological By month Annual
Characteristics Station 1 Im|uar|I1v | v | vi| vl |[VHII| IX | X | XI | XII uay
Average Monthly and | Samtredia | 4.7 | 5.6 | 8.8 [13.0 [18.0 [21.0 |23.2 [23.5 20.4 162 [11.2 |7.0 | 144
1 [Yearly Air
0 .
[Temperature, °C Lanchkhuti | 42 | 5.2 | 8.2 |12.2 |17.2 [20.5 |23.0 [23.1 |19.8 [15.5 |10.8 [6.3 13.8
) Absolute Minimum Samtredia - - - - - - - - - - - - 17
Air Temperature, °C
p , -
Lanchkhuti | - | - | - | - - |- - R s -20
Absolute Maximum Samtredia - - - - - - - - - - - - 41
3 Air Temperature, °C .
Lanchkhuti | - | - | - | - - - - -l - - - - 39
Mean Maximum of Samtredia - - - - - - - 28.8 | - - - - -
4 0
the hottest month, "C Lanchkhuti _ _ _ _ _ _ _ hs 1 | - _ _ _ i
5 Range of ambient Samtredia (9.4 [10.1 {10.3 |9.6 [10.3 |11.7 |12.4 |13.0 [12.7 |11.6 |9.9 |9.2 -
temperature, 'C Lanchkhuti |7.5 |8.7 [10.1 |11.7 |11.6 |I1.0 [ 9.0 [9.4 [10.8 |I1.0 |9.5 [8.0 -
6 Relative air humidity, | Samtredia |76 |75 |73 |72 |73 |75 [ 78 |80 |81 |79 |72 |72 76
% Lanchkhuti |80 |78 |77 |74 |75 [76 |80 |82 |83 |81 |78 |77 78
Table-1.2.3 Amount of precipitation and snow cover
Meteorological . ém(}un? of Al.n(.)un.t Of. Weight of snow Number of days
. precipitation in a year, | precipitation in .
station cover, KPa with snow cover
mm 24 hours, mm
Samtredia 1461 145 0.50 16
Lanchkhuti 1980 250 0.50 14
Table-1.2.4 Standard values of wind pressure
. . W W
Meteorological station . .
cteorofogical statio Once in 5 years, KPa Once in 15 years, KPa
Samtredia 0.38 0.48
Lanchkhuti 0.60 0.73
Table-1.2.5 Greatest wind velocity with probability once in 1, 5, 10, 15, 20 years, m/s
Meteorological | . . . . .
08 in 1year | inSyears | in 10 years | in 15 years | in 20 years
station
Samtredia 23 25 26 27 28
Lanchkhuti 27 32 34 35 36
Table-1.2.6 Frequency of wind directions
Wind property Direction Calm
N |[NE|E |[SE| S [SW]| W [NW
Samtredia 0 167|716 |17]1 -
January ;
Frequency of wind Lanchkhuti 312913 | 3|8 |19 7 1 -
directions (%) Tul Samtredia 1 14| 3 2 19 | 56 4 -
i Lanchkhuti | 2 | 3 | 5| 2 | 14| 40 | 33 | 1 -
Wind direction and calm Samtredia 0 1 |45 6 1 11 | 34 2 35
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Wind property Direction Calm

N |[INE|E [SE| S |SW | W |[NW
4 19117 2 |10 | 28 | 18 2 46

frequency (%) in a year | Lanchkhuti

In Kutaisi and Samtredia, seasonal freezing depth for any soil is 0 cm, which means that soil does not
freeze.

1.2.3  Geological Structure of the Area

Geological section of the Colchis table land is represented by marine and mainland formations.
Marine sediments are represented by a complete stratigraphic sequence (Chaudi-Holocene - Qryvy). In
the central part of the Colchis table land, including the neighborhood of the city Poti, total thickness of
the Quaternary marine sediments is over 300 m. Here these sediments are mostly represented by
alternation of dark gray clays and sands.

The mainland sediments on the area are mainly represented by alluvial sediments. They have
accumulated in the flood plains of the rivers Rioni, Tskhenistskali, Supsa, etc., and lithologically are
structured by sand/gravel and sand/cobbles soil varieties. On the last stage of the accumulation
process, alternation of marine and mainland phases occurred which reflected in the alternation of
sediment strata in the coast adjacent line (alluvial, marine sediments and turfs). West of city Senaki,
this stage corresponds by age with Holocene, while east of it — to Pleistocene. In the very central part
of the Colchis table land (Poti adjacent zone), the thickness of Holocene sediments (A. G. Laliev)
reaches 40-50 m and three turf strata are distinguished in it — correspondingly. at 41, 37 and 10 m
depth.

The thickness of alluvial formations near city Kutaisi is not more than 4-5 m, near city Samtredia
—over 30.0 m, while near city Poti the thickness of alluvial-marine formations is over 300 m.

Distribution of swamp sediments, apparently alternating with alluvial fine sands, is represented
by peat-bogs, organic silts and clays.

Based on the normative document currently effective in Georgia — PN 01.01-09 -”Antiseismic
Construction’’, Samtredia-Lanchkhuti segment of the project road is situated in the seismic zone of
intensity 7 by MSK64 scale, with the value of maximum horizontal acceleration (nonmetric seismic
coefficient — A) 0.12 (see the Seismic Hazard Map below).

a0 ] 42 a3 [T a5 T3

43

42

Macroseismic
Intensity

Intensity 7

I Intensity 8
- Intensity 9
20

(] 20 40Km
41

Pic. 1: Seismic Hazard Map indicating maximal horizontal acceleration and intensity
Note: accelerations are given in “g” units.
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2. SOIL LABORATORY TESTING RESULTS

Varieties of soils distinguished as a result of field and laboratory testing are described in whole for
the entire project road segment. Each soil type has been assigned its unique number, which designates
it throughout the whole project road alignment in accordance with its repeatability.

In general, within the project road alignment there are 7 varieties of soils. Among the soils there are
silts and clays, as well as subgroups of coarse soils. In turn, among the silts/clays soils 4 varieties of
different composition and conditions are distinguished. At river crossings, soils below the river-level
are saturated everywhere. In general, within the road alignment, ground-waters reveal at different
depths. Water tables are recorded on borehole columns (logs), as well as on the geotechnical section
along the route-line.

Varieties of soils represented within the ROW of the project road, provisionally named “Strata”, are
described separately below. Geotechnical descriptions of the strata are based on the results of the
laboratory analyses conducted on the samples taken from the boreholes. The descriptions also consider
data obtained by the in-situ testing and the visual inspection.

STRATUM-1 — Brown, stiff clay, with occasional gravel inclusions. By origin it is an alluvial
soil (aQ). STRATUM-1 has quite large area distribution in the surface part of the project line and
has revealed in 15 boreholes. Stratum thickness in various parts varies from 1.0 to 5.1 m. The
stratum ranges along the road RoW and in depth are graphically shown on the long sectionS of the
project structures (see graphical part of the report). STRATUM-1 distribution by borehole is also
given in Table-2.1.

Table-2.1 Depth ranges in the boreholes and stratum thickness for STRATUM-1

Conse#cutlve Borehole # Stratum depth range in the borehole , m Stratumr':uckness,
1 BH-B-1 0.2-3.7 3.5
2 BH-B-2 0.5-2.9 24
3 BH-U-2 0.5-2.1 2.1

0.60-1.90 1.30

! BH-B-4a 7.00-10.20 3.20
5 BH-B-8 0.6-5.7 5.1
6 BH-B-9 0.3-2.0 1.7
7 BH-B-10 0.6-3.4 2.8
8 BH-11a 0.5-3.1 2.6
0.6-1.2 0.6

’ BH-12 1.7-5.9 4.2
10 BH-13 0.6-2.3 1.7
11 BH-14 04-2.1 1.7
12 BH-15 0.3-2.5 2.2
13 BH-16 0.4-1.8 14
14 BH-17 0.5-1.5 1.0
15 BH-18 0.5-1.5 1.0

STRATUMS-1 has been investigated by 1 borehole sample. Test results are given in Tables 2.2 and
2.3.
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Table-2.2 STRATUM-1 particle-size distribution

Fraction composition, %
H 5 s E| = Sand g
) < L g o E
B Sampling E é 2L 3 E|lS & & g
o Borehole # | depthinterval, | S S | 82 (3 S | g E o g S g S g“»c%
g m TS|25|S2|gsEed<=g| S| s
S ES|ES|5S| 585 g2 =8 T
2N | 28| 88| 2 g Ec|ES
& 2|~ © - S
1 BH-B-1 3.4-3.65 0.6 1.2 11.5 67.6 19.1
Table-2.3. STRATUM-1 physical properties parameter values
Plasticity Density, g/cm’
X
g =
e e A
. c | & p N
23 | BB s|sl s Bl ] |2 EE |
= i) = ) = = 5 g 3 = > = =
sl o & S |2l =| 28l Bl B |8 |¢&
2| & S | 2 |E|E|E|S| E|E|E E|B |2
g aa) 0 o = | = 2| '8 — 3| S o > =
o g g - o | 8| & g s | B A~ §
= | 5 |22 |E|3| 8|25
g 5 |8 2| 2 S z
A § |2 &~ a
4
1 |BH-B-1 | 1.2-14 | 28 |42.1| 22 |20.1]0.30
2 |BH-B-1 [3.4-3.65| 25.8 |41.7|23.7]18.0|0.12|2.73 |1.93]1.53]43.80 | 0.779 | 0.904
3 |BH-B-2 | 1.2-1.5 | 28.9 [40.5[21.2]19.3|0.40
4 |BH-B-2 | 2.3-2.6 | 30.5 |41.6|21.5|20.1]0.45
5 |BH-B4 | 1,2-1,5| 31.5 |37.3]|17.6|19.7[0.70 | 2.72 |1.87|1.42| 47.71 | 0.913 | 0.939
6 |BH-B-4a| 8.4-8.7 | 29.3 |42.5|22.3|20.2|0.35
7 |BH-B-8 | 2.2-2.4 | 29.1 |40.5|21.8]18.7|0.39
8 |BH-B-8 | 4.8-5.0 | 29.4 |40.2|22.2]|18.0|0.40
9 |BH-B-10| 2.5-2.8 | 29.6 | 42 |21.9]20.1|0.38
10 |BH-B-12 | 4.5-4.7 | 28.6 |42.1|22.6]19.5|0.31
11 |BH-B-14| 1.8-2.0 | 28.3 [41.5]22.4|19.1 |0.31
12 |BH-B-16 | 1.5-1.7 | 28.0 [40.5| 21 [19.5|0.36
13 |BH-B-17| 1.3-1.5 | 29.1 |40.6|22.1|18.5|0.38
14 |BH-B-18 | 1.0-1.3 | 29.5 |41.4|21.6|19.8|0.40

Based on the results of the shear test (see Annex 2.2), internal friction angle of STRATUM-1 is
9=14.2°, c=39.6KPa.

In STRATUM-1, Standard Penetration Tests were conducted. The results of the tests are given in
Table-2.4.

Drilling and Laboratory Works for Engineering-geological Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor Road

Page 9 of 33



GeoEngineering Civil Engineering - Survey, Design, Construction, Consulting

Table-2.4. Results of Standard Penetration Test (SPT) conducted in STRATUM-1

. Penetration interval, cm
No. Borehole No. Pznetti;latzon A B C N=B+C
e m 0-15 1530 | 3045
1 BH-B-1 1.00-1.45 1 2 1 3
2 BH-B-1 3.00-3.45 2 1 1 2
3 BH-B-2 2.00-2.45 2 3 2 5
4 BH-B-4 1.00-1.45 1 2 4 6
5 BH-B-8 3.00-3.45 2 2 3 5
6 BH-B-8 5.00-5.45 2 3 2 5
7 BH-B-10 2.00-2.40 1 2 2 4
8 BH-B-18 1.00-1.45 4 5 5 10

Based on the data from the tables:
- According to GOST Standard, STRATUM-1 is stiff clay, with occasional gravel inclusions
- According to BS Standard, STRATUM-1 is stiff, slightly moist, intermediate plasticity CLAY,
with occasional gravel inclusions.

STRATUM-2 — Gray-rustish, firm clay, with fine water-containing sand bands and lenses.
Genetically this stratum is also alluvial soil (aQ). Stratum-2 is quite wide-spread by area. It revealed
in 16 different boreholes, and is found within 0-15 m depth interval. In BH-B-2 and BH-18
boreholes, stratum-2 has revealed at two different ranges. Stratum thickness in different places varies
within wide range — from 0.9m to 11.9m. Stratum distribution area along the route and in depth is
graphically shown on the longitudinal sections of the project structures (see graphical part of the
report). STRATUM-2 distribution by borehole is also given in Table-2.5.

Table-2.5 Depth ranges in the boreholes and stratum thickness for STRATUM-2

Conse;cutlve Borehole # Stratum depth range in the borehole , m Stratumrguckness,

1 BH-B-1 37-52 1.5

1.7-4.55 2.85
2 BH-B-2 4655 09
3 BH-U-1 04-7.5 7.1
4 BH-U-2 2.1-6.8 4.7
5 BH-U-3 0.8-3.0 22
6 BH-B-4 04-6.5 6.1
7 BH-B-5 0.6-4.1 35
8 BH-B-9 2.0-5.0 30
9 BH-B-10 0.6-6.0 54
10 BH-B-11 23-54 31

3.1-4.6 1.5
1 BH-11a 7.0-82 12
12 BH-12 59-74 1.5
13 BH-13 29-14.8 11.9
14 BH-14 2.8-142 114
15 BH-15 2548 23
16 BH-17 1.5-13.2 11.7

1.5-4.1 2.6
17 BH-18 4.8-11.7 6.9

STRATUM-2 has been investigated by 4 borehole samples. Test results are given in Tables 2.6 and
2.7.
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Table-2.6 STRATUM-2 particle-size distribution

Fraction composition, %
4;:) g - %’ g T>; g Sand g _
‘= . j=3 ira) OI 8 ! 1
ot Borehole # Samplmg depth 2 g 832 | O 8 8 Elg . E = £ § >?c§
2 interval, m 22|28 | Bd JEIESH 2 E S| 28
G £S5 eS| 28| E2B8q s&| 2| ©2
© 2N 2S| 3q ESE° s E S| F3 v
& 2|~ © e
1 BH-B-2 5.25-5.5 - - - 0.4 4.1 12.7 | 61.0 | 21.8
Table-2.7. STRATUM-2 physical properties parameter values
X . . 3
= = Plasticity Density, g/cm
® = =) A
F+ E 8 o~ =) qi g
ol 3 e o e B =€ | B
£l S < o |BE|B|E|E| s|ealEl 218 |7
3| B 5 S |le| el Bl B3R 2|8 |8
2 2 ¥ 2 | E|E| S |38| &|E|=| &8 |3 |3
3) 2] &0 = = | = 2| 5 = 2| = £ > =
o £ s lmle|l 2|l T| §E|5]|E S
= = |58 8|2 g% 2
g 3 gl =] = S [
(C/;,3 < — =% =% (@)
Z
1 | BH-B-2 | 525-55 | 319 [40.6(21.0]|19.6|0.56 | 2.73 [1.89(1.43| 47.51 | 0.905 | 0.962
2 | BH-B-4 | 32-35 | 342 [40.9/26.7|14.2|0.53 | 2.71 |1.68]1.25| 53.81 | 1.165 | 0.796
3 | BH-B4 | 8.5-8.8 | 323 [40.1/20.5]|19.6| 0.60
4 | BH-B-5 | 3,0-3,35 | 34.0 | 41 [21.8|19.2|0.64
5 | BH-B-12| 6.0-6.4 | 32.8 |39.6|/20.9| 18.7 | 0.64
6 | BH-B-13 | 7.5-7.9 | 32.5 |40.5/21.3]|19.2|0.58
7 | BH-B-14 | 4.0-42 | 342 |39.5/21.9]|17.6|0.70
8 | BH-B-16 | 11.3-11.6 | 33.1 |39.6]|21.1| 18.5] 0.65
9 | BH-B-17| 7.3-7.6 | 32.6 |38.6/20.1|18.5]0.68

Based on the results of the shear test (see Annex 2.2), internal friction angle of STRATUM-2 is
(p=7.40, c=8.5KPa.

In STRATUM-2, Standard Penetration Tests were conducted. The results of the tests are given in
Table-2.8.

Table-2.8. Results of Standard Penetration Test (SPT) conducted in STRATUM-2

) Penetration interval, cm
No. | Borehole No. Pznettl;latlon A B C N=B+C
epr, m 0-15 1530 3045
1 BH-B-2 4.1-4.55 3 2 2 4
2 BH-B-4 3.0-3.45 1 1 1 2
3 BH-B-5 2.0-2.45 1 2 1 3
4 BH-B-9 3.0-3.45 1 3 3 6
5 BH-B-9 4.4-4.95 2 3 4 7
6 BH-B-10 4.0-4.45 1 1 1 2
7 BH-B-11 4.0-4.45 1 1 1 2
8 BH-13 3.5-3.95 3 2 2 4
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) Penetration interval, cm
No. | Borehole No. | T Z”ett;“”"” A B c N=B+C
P, m 0-15 15-30 3043

9 BH-13 6.0-6.45 1 2 2 4
10 BH-13 10.0-10.45 1 1 1 2
11 BH-13 13.0-13.50 1 1 blow/35cm : 1
12 BH-14 3.0-3.45 1 2 2 3
13 BH-14 7.0-7.48 1 1 blow/33cm ; 1
14 BH-14 11.0-11.45 1 1 1 2
15 BH-15 3.0-3.45 1 2 2 4
16 BH-15 13.0-13.45 1 2 2 4
17 BH-18 3.0-3.45 1 2 1 3
13 BH-18 5.0-5.45 l l 2 3
19 BH-16 11.0-11.45 1 1 1 2
20 BH-16 13.0-13.45 1 2 2 4
21 BH-17 3.0-3.45 1 2 l 3
2 BH-17 6.0-6.45 1 1 1 2
23 BH-17 8.0-8.45 1 2 2 4
24 BH-17 11.0-11.45 1 1 1 2

Based on the data from the tables:
- According to GOST Standard, STRATUM-2 is firm clay, with fine, water-containing sand
bands and lenses.
- According to BS Standard, STRATUM-2 is soft, very moist, intermediate plasticity CLAY,
with fine, water-containing sand bands and lenses.

STRATUM-3 — Gray and dark gray, fine, water-saturated sand, with thin bands of gray firm clays.
Genetically, this stratum is also alluvial soil (aQ). STRATUM-3 is one of the most important
elements in the lithology of the investigated line. In the surface part of the section it is less spread,
but in the depth it is found up to 35 m investigated depth. Its distribution in depth is not of the
character of continued, somewhat equal thickness strata; it is characterized by shapeless, random
distribution. It has revealed in 23 different boreholes, in most of which it is encountered at different
depth intervals between 2 and 4 m, which is indicative of its “scattered” distribution. Stratum
thickness in different boreholes varies within wide range — from 0.7 m to 18.5m. Distribution range
of the soil stratum along the route and in depth is graphically shown on the long sections of the
project structures (See graphical part of the report). STRATUM-3 distribution by borehole is also
given in Table-2.9.

Table-2.9 Depth ranges in the boreholes and stratum thickness for STRATUM-3
Conse;::utlve Borehole # Stratum depth range in the borehole , m Stratumrgnckness,
1 BH-B-1 52-6.6 140
2.90-3.70 0.80
2 BH-B-2 4.35-4.60 025
5.50-6.70 120
3 BH-U-1 7.50-14.00 6.50
4 BH-U-2 6.80-12.10 530
5 BH-U-3 3.00-8.00 5.00
6 BH-U-4 0.70-10.20 9.50
1.00-4.80 3.80
7 BH-B-3 12.40-159 35
20.70-21.10 040
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Conse;::utlve Borehole # Stratum depth range in the borehole , m Stratumrgnckness,

19.20-20.50 130

8 BH-B-4 2350-26.10 2.60
9 BH-B-4a 190320 130
4.10-8.70 4.60

10 BH-B-5 10.80-12.70 190
1640-20.00 360

0.80-5.80 500

11 BH-B-7 6.80-7.50 0.70
8.00-8.40 040

5.70-14.70 9.00

12 BH-B-8 18.80-30.00 1120
5.00-11.30 630

13 L el 19.50-30.00 1050
6.50-25.00 18.50

14 BH-B-10 30.00-34.50 450
030-230 2.00

540-13.10 770

15 BH-B-11 15.50-16.60 110
2720-3500 780

4.60-7.00 240

820-11.60 340

16 BH-B-11a 1240-1320 0.80
16.10-21.80 570

26.70-28.00 130

17 BH-12 120-1.70 050
230290 0.60

18 BH-13 14.80-30.00 1520
2.10-2.80 0.70

19 BH-14 1420-30.00 1580
4.80-11.80 7.00

20 BH-15 13.70-23.00 930
180-9.30 750

21 BH-16 1420-19.50 530
22.50-30.00 750

1320-15.10 190

22 BH-17 17.50-30.00 1250
4.10-4.80 0.70

23 BH-18 11.70-14.10 240
2020-31.00 1080

STRATUM-3 has been investigated by 4 borehole samples. Test results are given in Tables 2.10 and
2.11.
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Table-2.10 STRATUM-3 particle-size distribution
Fraction composition, %
4;:) 8 é T>; £ Sand g
2 O 0 E I . E
= . o o ] o N
3 Borehole # Sampling depth | "3 S| 88| S Elgy E % g S| =&
S interval, m sQ | Ba|VEIES A IE S| =g
(Z ci|lsd|l g8y <22 SRS
S TS| ES| E RS S| =@ <
S SS|2c| 8P g 83|58 v
2| 2| ° = |7
1 BH-B-1 6.0-6.4 148 | 324 | 41.2 7.1
2 BH-B-3 2,3-2,5 54 | 447 1151 ] 291 ] 55
3 BH-B-5 5.2-5.6 0.0 0.0 13.9 | 319 | 42.2 12.0
4 BH-B-5 7.2-7.6 0.0 0.0 | 17.7 | 30.0 | 425 9.8
5 BH-B-5 11,0-114 0.0 0.8 10.7 | 60.7 | 84 133 | 6.1
6 BH-B-7 4,0-4,5 0.0 0.0 | 159 | 33.0 | 433 7.8
7 BH-B-8 7.4-7.8 0.0 10.0 | 21.2 | 38.5 | 21.8 8.5
8 BH-B-8 9.0-9.3 00 | 11.2 | 23.7 | 357 | 19.7 9.7
9 BH-B-8 11.1-11.4 0.0 8.2 19.3 | 43.5 | 19.7 9.3
10 BH-B-9 6.5-7.0 0.0 0.2 169 | 29.6 | 41.2 12.1
11 BH-B-9 10.0-10.3 0.0 0.0 15.6 | 32.0 | 41.7 10.7
12 BH-B-10 11.4-11.7 0.0 0.0 158 | 31.3 | 413 11.6
13 BH-B-10 20.0-20.4 0.0 0.0 159 | 31.7 | 413 11.1
14 BH-B-11 6.0-6.4 0.0 0.0 14.0 | 34.6 | 40.6 10.8
15 BH-B-11 11.3-11.8 0.0 0.2 14.1 | 34.7 | 384 12.6
16 BH-B-15 6.0-6.3 0.0 0.0 16.0 | 32.5 | 40.6 10.9
17 BH-B-15 11.0-11.3 0.0 0.0 15.0 | 34.0 | 41.8 9.2
18 BH-B-16 29.7-30 0.0 0.0 9.9 | 353 | 32.7 22.1
19 BH-B-16 25.4-26.0 0.0 0.0 14.6 | 29.1 | 344 21.9
20 BH-B-17 23.7-24.0 0.0 0.0 13.3 | 32.1 | 343 20.3
21 BH-B-18 27.7-28.0 0.0 0.4 14.0 | 339 | 419 9.8
22 BH-U-4 5.0-5.5 0.0 0.0 13.9 | 319 | 42.2 12.0
23 BH-B-4a 2.8-3.0 0.0 0.0 145 | 32.6 | 424 9.5
Table-2.11. STRATUM-3 physical properties parameter values
g o
= 8 Plasticity o Density, g/cm’ %)
" 5 g P |2 | g
o % E ol 8] E] ¢ <l = |5 | B
= E g S|z | 5| £ . 2l A5 |
8 5 k= ; 2 o o el é Q an = »n [
2 o 5 EZ | 2| £ Bl 2| 5| = | B 2|2 £
Z 2 = £ E|E| S| = S = = 5 |8 2
S M 2 = = =] & S = 2 = £ |~ 3
= e} Q o g = < =)
) = |E|l2|g|3| &| 2| 58 =
= S g =8| = S 2
3 = d | & | & = a
1 BH-B-3 2,3-2,5 30.5 2.68 | 1.65 | 1.26 | 52.81| 1.119| 0.730
2 BH-B-5 | 11,0-11,4 | 15.3 2.65 | 1.62 | 1.40 | 47.00| 0.887 | 0.459
3 BH-B-5 | 19,4-19,8 | 31.2
4 BH-B-7 4,0-4,5 21.9
5 BH-B-8 7.4-7.8 22.1
6 BH-B-8 9.0-9.3 23.0 2.66 | 1.66 | 1.35|49.26| 0.971 | 0.630
7 BH-B-8 | 12.1-12.4 | 225
8 BH-B-9 | 10.0-10.3 | 24.0 2.65 | 1.64 | 1.32| 50.09| 1.004 | 0.634
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g =

= 3 Plasticity o Density, g/cm’ %)
. : | E = I
I E ol [5]5]721E] ¢ RN
g 2 k= 2R | 2| B 5 g A a %D 2 = =
2 o 53 22| 2| 2| B 2| E —~ | 3 z | B £
Z 2 T = E|E| S| = & g = e |3 2
@) E S = ) 5) S = < =

= |2 |ZE|g|5|A| 2| =2 =

= S gl == = 2

3 Z d | & | & = a
9 | BH-B-10 | 20.0-20.4 | 26.8 2.66 | 1.65 | 1.30 | 51.08 | 1.044 | 0.683
10 | BH-B-11 6.0-6.4 25.1
11 | BH-B-11 | 11.3-11.8 | 25.5 2.66 | 1.67 | 1.33 | 49.97| 0.999 | 0.679
12 | BH-B-15 6.0-6.3 24.7 2.65 | 1.64 | 1.32] 50.37| 1.015 | 0.645
13 | BH-B-15 | 11.0-11.3 | 26.0
14 | BH-B-16 | 29.7-30 27.2
15 | BH-B-16 | 25.4-26.0 | 28.1 2.66 | 1.67 | 1.30] 50.99| 1.040 | 0.718
16 | BH-B-17 | 23.7-24.0 | 27.5 2.66 | 1.64 | 1.29 | 51.64 | 1.068 | 0.685
17 | BH-B-18 | 27.7-28.0 | 26.0 2.65 | 1.65 | 1.31 | 50.58 | 1.024| 0.673
18 | BH-U+4 5.0-54 25.5 2.66 | 1.63 | 1.30| 51.17| 1.048 | 0.647

In STRATUM-3, Standard Penetration Tests were conducted. The results of the tests are given in
Table-2.12.

Table-2.12. Results of Standard Penetration Test (SPT) conducted in STRATUM-3

) Penetration interval, cm
No. | Borehole No. PZ’nettzilanon A B C N=B+C
P 0-15 15-30 30-45
1 BH-B-1 6.00-6.45 2 2 3 5
2 BH-B-2 6.00-6.45 2 3 4 7
3 BH-B-3 1.80-2.25 1 1 2 3
4 BH-B-3 4.30-4.75 3 3 2 5
5 BH-B-5 4.00-4.45 1 1 1 2
6 BH-B-5 6.00-6.45 2 3 3 6
7 BH-B-5 12.00-12.45 1 1 2 3
8 BH-B-7 2.80-3.25 4 6 6 12
9 BH-B-7 7.20-7.65 8 10 9 19
10 BH-B-8 5.00-5.45 2 3 2 5
11 BH-B-8 8.00-8.45 2 4 2 6
12 BH-B-8 10.00-10.45 2 3 3 6
13 BH-B-8 12.00-12.45 7 7 9 16
14 BH-B-8 20.00-20.45 2 4 5 9
15 BH-B-8 23.00-23.45 2 4 4 8
16 BH-B-8 25.00-25.45 3 5 6 11
17 BH-B-8 29.70-30.15 4 4 6 10
18 BH-B-9 6.00-6.45 2 4 4 8
19 BH-B-9 7.50-7.95 3 4 5 9
20 BH-B-9 9.00-9.45 4 6 5 11
21 BH-B-9 25.00-25.45 5 8 12 20
22 BH-B-9 27.00-27.45 4 7 10 17
23 BH-B-10 7.00-7.45 3 3 5 8
24 BH-B-10 9.00-9.45 5 5 5 10
25 BH-B-10 10.00-10.45 4 4 5 9
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) Penetration interval, cm
No. | Borehole No. PZ’nettzilanon A B C N=B+C
P 0-15 15-30 30-45

26 BH-B-10 13.00-13.45 3 5 5 10
27 BH-B-10 16.50-16.95 4 7 6 13
28 BH-B-10 19.00-19.45 5 8 8 16
29 BH-B-10 21.00-21.45 7 8 9 17
30 BH-B-10 24.00-24.45 10 14 16 30
31 BH-B-10 32.00-32.45 6 11 14 25
32 BH-B-11 2.00-2.45 1 2 2 4
33 BH-B-11 6.00-6.45 2 2 3 5
34 BH-B-11 9.00-9.45 1 3 5 8
35 BH-B-11 30.00-30.45 5 7 6 13
36 BH-B-11 32.0-32.45 4 6 8 14
37 BH-B-13 18.00-18.45 1 3 4 7
38 BH-B-13 23.00-23.45 2 6 6 12
39 BH-B-13 30.00-30.45 3 5 6 11
40 BH-B-14 15.00-15.45 1 3 3 6
41 BH-B-14 18.00-18.45 2 3 4 7
42 BH-B-14 23.00-23.45 2 4 4 8
43 BH-B-14 27.00-27.45 2 4 3 7
44 BH-B-14 30.00-30.45 2 4 4 8
45 BH-B-15 5.00-5.45 6 10 12 22
46 BH-B-15 8.00-8.45 7 8 14 22
47 BH-B-15 11.00-11.45 6 9 9 18
48 BH-B-15 16.00-16.45 2 2 3 5
49 BH-B-15 20.00-20.45 2 3 3 6
50 BH-B-15 24.00-24.45 4 5 5 10
51 BH-B-15 27.00-27.45 5 5 7 12
52 BH-B-15 30.0-30.45 5 7 6 13
53 BH-B-16 3.00-3.45 4 7 7 14
54 BH-B-16 5.00-5.45 5 10 11 21
55 BH-B-16 8.00-8.45 4 9 12 21
56 BH-B-16 15.00-15.45 2 2 3 5
57 BH-B-16 18.00-18.45 2 2 2 4
58 BH-B-16 23.00-23.45 1 2 2 4
59 BH-B-16 27.00-27.45 2 2 3 5
60 BH-B-16 30.00-30.45 3 2 3 5
61 BH-B-17 14.00-14.45 2 4 4 8
62 BH-B-17 20.00-20.45 2 3 4 6
63 BH-B-17 23.00-23.45 2 3 4 7
64 BH-B-17 30.00 2 2 2 4
65 BH-B-18 12.0-12.45 2 4 4 8

Based on the data from the tables:

According to GOST Standard, STRATUM-3 is Gray and dark gray, fine, water-saturated sand,
with thin bands of gray firm clays.

According to BS Standard, STRATUM-3 is loose, water-saturated, fine silty SAND with thin
bands of soft, gray clay. Based on the N=B+C result of many SPT tests performed in the strata
(see Table 2.12), in 7 cases it is very loose (value N is from 2 to 4), in 34 cases it is loose (value
N is from 5 to 10), and in 24 cases it is medium dense (value N is from 11 to 30)). The sand
stratum is in water-saturated state, contains thin bands of soft, gray clay, and also contains small
amounts of rounded gravel and small cobbles (2-8%).
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STRATUM-4 — Gray, firm clay. Genetically it is alluvial soil (aQ). It is quite wide-spread and is
represented as an irregularly-shaped stratum in the ground mass. Stratum-4 is almost never found on
the surface and has revealed within 5-25m depth range. The stratum has been crossed in 19
boreholes, among them in 3 boreholes at 2-3 different ranges. Stratum thickness in different places
varies within wide range — from 1.20m to 17m. The stratum distribution range, both along the road
alignment and in the depth, is graphically shown on the long section of the project structures (see
Graphical Part of the report). Distribution of STRATUM-4 by borehole is also given in Table-2.13.

Table-2.13 Depth ranges in the boreholes and stratum thickness for STRATUM-4

Consecutive Borehole # Stratum depth range in the borehole , m 'Stratum
# thickness, m.
1 BH-B-1 6.60-15.30 8.70
2 BH-B-2 12.90-15.60 2.70
3 BH-U-2 12.10-15.00 2.90
4 BH-U-3 8.00-16.00 8.00
5 BH-U-4 10.20-18.70 8.50
6 BH.B-3 4.80-12.40 7.60

15.90-20.70 4.80

7 BH-B-4 6.50-23.50 17.00
3 BH.B-5 12.70-16.40 370
20.00-24.20 420

9 BH-B-7 12.10-16.50 440
10 BH-B-8 14.70-18.80 4.10
11 BH-B-9 11.30-19.50 8.20
12 BH-B-10 25.00-30.00 5.00
13.10-15.50 240

13 BH-B-11 16.60-24.80 8.20
25.60-27.20 1.60

11.60-12.40 0.80

4 BH.B-11a 13.20-16.10 290
21.80-26.70 490

28.00-30.00 2.00

15 BH-12 9.50-30.0 20.5
16 BH-15 23.00-30.00 7.00
14.80-16.00 1.20

17 BH-16 17.60-22.50 490
15.10-17.50 240

18 BH-17 284030.00 160
14.10-23.00 8.90

1 BH-18 27.60-31.00 3.40

STRATUM-4 has been investigated by 10 borehole samples. Test results are given in Tables 2.14
and 2.15.
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Table-2.14 STRATUM-4 particle-size distribution
Fraction composition, %
1+ 5 g E| = Sand ©
. Telgd|282 [ =l L § &
= | Borchole# | Samplingdepth | 25151 52 12| eS8 |0k § 2
2 interval, m 92| 58| | S| ED|Se® 3 T
£ S8 (2322|8332 438 g
Q S Q =) £ S = = (=2 o = \O >
o SN| 82| 2a| 82| =2Q|E° S =
2" |5g|=%|S |T3 = 3 O
1 BH-B-1 9.4-9.8 0.3 0.3 0.3 | 66.7 32.2
2 BH-B-2 14.0-14.3 0.5 2.8 6.4 | 68.8 21.5
3 BH-B-3 8,5-8,8 0.2 0.6 3.6 | 68.5 27.1
4 BH-B-3 19,1-19,3 0.2 1.4 1.3 | 71.5 25.6
5 BH-B-4 10,3-10,5 0.2 04 02 | 56.5 42.7
6 BH-B-4 21,0-21,4 0.3 0.3 0.7 | 63.7 34.8
7 BH-B-4A 6.5-6.8 145 | 32.6 | 424 9.5
Table-2.15. STRATUM-4 physical properties parameter values
=
= E) Plasticity . Density, g/cm’ %)
H g g H‘* ;S Dﬂ g
oz | E | [STE[= 8« TE )¢ |5
= = e S|l | =2 | 5| £ o £ & | 8 °
= <= a 7 2 Y ] Q 50 = ) )
3 o ) BB | =] 2| B 2 5 = | 3 Z | = 5
2 2 T £ E|E| 2| = & | gl | g |3 2
1) 2] 20 — = = «;’ = = 2 = ﬂ? > 3
o = s = Q| .2 g 5 s | g S
= 2 S| 2| B — = Z | B
= S g | = S 2
3 Z A & | &~ = a
1 BH-B-1 9.4-9.8 37.7 | 51.4] 22.6| 28.8| 0.52 | 2.74 | 1.85| 1.34| 50.97| 1.039| 0.994
2 BH-B-2 | 14.0-143 | 27.8 |35.4| 19.9| 15.5| 0.51 | 2.70 | 1.97| 1.54| 42.91| 0.752 | 0.999
3 BH-B-3 8,5-8,8 36.6 | 43.7/24.7| 19.0| 0.63 | 2.73 | 1.8 | 1.32| 51.73| 1.072 | 0.932
4 BH-B-3 | 19,1-19,3 | 36.0 | 40.7| 27.2| 13.5| 0.65 | 2.71 | 1.84| 1.35| 50.08 | 1.003 | 0.973
5 BH-B-4 | 10,3-10,5 | 44.3 | 57.5| 30.6| 26.9| 0.51 | 2.74
6 BH-B-4 | 21,0-21,4 | 44.2 |54.9|29.4| 25.5| 0.58 | 2.73 | 1.78| 1.23| 54.78 | 1.212 | 0.996
7 | BH-B4a| 6.5-6.8 33.6 |40.4] 19.9] 20.5] 0.67
8 | BH-B-4a | 19.5-19.8 | 34.1 | 41.6| 22 | 19.6| 0.62
9 | BH-B-4a | 24.4-25.0 | 33.5 |40.5| 19.9| 20.6| 0.66
10 | BH-B-5 | 15,2-15,6 | 36.7 | 44.0| 22.6| 21.4| 0.66 | 2.73
11 | BH-B-5 | 22,3-22,7| 35.0
12 | BH-B-8 | 15.4-15.7 | 32.8 | 39.8| 20.5| 19.3| 0.64
13 | BH-B-12 | 15.7-16.0 | 34.2 |40.2| 19 | 21.2| 0.72
14 | BH-B-12 | 20.3-20.5| 32.1 | 38.5| 18.8| 19.7| 0.68
15 | BH-B-12 | 27.4-27.7| 324 | 40 |20.7| 19.3| 0.61
16 | BH-B-15| 23.4-24.0 | 34.1 | 40.1| 20.1| 20.0| 0.70
17 | BH-B-16 | 20.2-20.5 | 32.7 | 38.4| 19.8]| 18.6| 0.69
18 | BH-B-17| 29.7-30.0 | 36.5 | 45.1] 25.6| 19.5| 0.56
19 | BH-B-18 | 18.0-19.0 | 36.1 | 46.7| 23.7| 23.0| 0.54
20 | BH-B-18 | 29.7-30.0 | 34.3 | 42.4| 22 | 20.4| 0.60
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Based on the results of 5 shear test (see Annex 2.2), internal friction angle of STRATUM-4 is

(p=8.20, c=7.7KPa.

In STRATUM-4, Standard Penetration Tests were conducted. The results of the tests are given in

Table-2.16.

Table-2.16. Results of Standard Penetration Test (SPT) conducted in STRATUM-4

. Penetration interval, cm
No. | Borehole No. PZInettz;latlon A B C N=B+C
epr. m 0-15 1530 30-45
1 BH-B-1 8.0-8.45 1 1 1 2
2 BH-B-1 11.0-11.45 1 2 1 3
3 BH-B-1 14.00-14.45 1 1 2 3
4 BH-B-2 13.70-14.15 3 3 4 7
5 BH-B-3 9.00-9.45 1 2 3 5
6 BH-B-3 12.00-12.45 1 2 2 4
7 BH-B-3 16.50-16.95 2 3 2 5
8 BH-B-4 8.00-8.45 1 1 5 6
9 BH-B-4 12.00-12.45 1 2 2 4
10 BH-B-4 14.00-14.45 1 1 2 3
11 BH-B-4 18.00-18.45 1 1 1 2
12 BH-B-5 15.00-15.45 1 1 1 2
13 BH-B-5 23.00-2.45 5 5 7 12
14 BH-B-7 9.60-10.05 2 4 3 7
15 BH-B-8 17.00-17.45 1 1 1 2
16 BH-B-9 12.00-12.45 2 2 3 5
17 BH-B-9 18.00-18.45 2 2 2 4
18 BH-B-10 27.00-27.45 4 6 8 14
19 BH-B-11 14.00-14.45 1 1 1 2
20 BH-B-11 17.00-17.45 1 2 2 3
21 BH-B-11 20.00-20.45 1 1 1 2
22 BH-B-11 26.00-26.45 1 1 2 3
23 BH-15 24.00-24.45 4 5 5 10
24 BH-16 20.00-20.45 1 1 1 2
25 BH-17 16.00-16.50 1 1 blow/35cm - 1

Based on the data from the tables:
- According to GOST Standard, STRATUM-4 is firm clay.
- According to BS Standard, STRATUM-4 is soft, intermediate plasticity CLAY.

STRATUM-S — Firm, dark gray, silty clay, with organic content and occasional thin turf bands
and lenses. It is not widely spread, and within the soil mass is represented as irregularly-shaped
lense-like bodies. STARTUMS-5 is not found on the surface and has revealed after 5-8m depth. The
stratum was crossed in only 4 boreholes and its thickness varies from 1.3m to 6.2m. Stratum
distribution range both, along the right of way and in depth is graphically shown on the long sections
of the project structures (see Graphical Part of the report). STRATUM-5 distribution range by
borehole is also given in Table-2.1.17.

Table-2.17 Depth ranges in the boreholes and stratum thicknesses for STRATUM-5
Conse;::utlve Borehole # Stratum depth range in the borehole , m Stratumrgnckness,
1 BH-B-2 6.70-12.90 6.20
2 BH-B-7 8.40-12.10 3.70
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STRATUM-5 has been investigated by 3 borehole samples. Test results are given in Tables 2.18
and 2.19.

Table-2.18 STRATUM-5 particle-size distribution

Fraction composition, %
P EREELEE Sand o =8
5 Samplingdepth | 2 £ | 22| 2 £ 2 =l 8 g
§ Borehole # amphing dep SS|82|vS sl Eg|agsle S 2
o interval, m B oS 2 ol s S %‘g c8 @ g
g ERR R EEI R IR g =
© SN | ES|E2c| &= |28 £E° =
2 |&&|2*°|C S| = i
1 BH-B-2 7.3-7.6 - - - 1.4 0.4 10.5 | 83.0 4.7
Table-2.19. STRATUM-5 physical properties parameter values
g o . . 3
Té § Plasticity _, | Density, g/cm >
= = o 5
3t 8 S - R N ; - ° - O
el T | OE s |E[5|TE| ¢ =€ |8
ERE g S| |B | 8| £ 4 E 5 |E |3
= o 172 R R LS 3 Q ) = ©w o
3 o ) 22|l 2|l 2| Bl 2] E|l =B 2 | = 5
21 8 ¥ g E|E| |2 &2|E|l=| 58|28 g
5| @ oD = ==l 2|3 s |2|l2| & |” 3
o = s o Q 9 g 5 S | g s
= 2 B2 8| 9] g4 2
£ S gl =] = = 2
3 Z A & | &~ a
1 |BH-B-2| 7.3-7.6 | 29.3 |36.6|21.4|15.20.52 |2.70 {1.80(1.39| 48.44 | 0.940 | 0.842
2 |BH-B-2[10.0-10.3 | 32.5 |[35.8|23.3|12.5|0.74|2.70 |1.83|1.38| 48.85 | 0.955 | 0.919
3 |BH-B-7|14,4-14,8 | 33.6 |39.7|27.0|12.7 |0.52 |2.70 {1.81|1.35|49.82 | 0.993 | 0.914
4 [BH-B-12| 8.0-8.3 | 33.1 |[37.5|23.2|14.3|0.69

Based on the results of 2 shear test (see Annex 2.2), internal friction angle of STRATUM-S is
9=11.4°, c=3.8KPa.

In STRATUM-S, Standard Penetration Tests were conducted. The results of the tests are given in
Table-2.20.

Table-2.20. Results of Standard Penetration Test (SPT) conducted in STRATUM-5

. Penetration interval, cm
No. | Borehole No. Pznettl;latlon A B C N=B+C
ept, m 0-15 1530 3045
1 BH-B-2 8.0-8.45 3 4 3 7
2 BH-B-2 11.80-12.25 2 2 3 5
3 BH-B-3 14.50-14.95 1 3 2 5

Based on the data from the tables:

According to GOST Standard, STRATUM-5 is firm, silty clay, with organic content and
occasional thin turf bands and lenses.

According to BS Standard, STRATUM-5 is soft, very moist, intermediate plasticity CLAY with
organic content and occasional thin turf bands and lenses.
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STRATUM-6 — water-saturated fine and medium-grained gravelly soil, with gray sand and sandy
clay, with up to 10% cobbles inclusions. Stratum-6 has revealed only within the first part of
Samtredia-Lanchkhuti project road segment, and it starts with 15-23m length. The gravelly soil
stratum is of mid- and upper Quaternary age (Qrr or Qm) and genetically it is alluvial soil. Its
underlayer has not been crossed by boreholes and it distributes deeper than the investigated depth;
therefore, its thickness has not been determined, though this thickness exceeds 16 m. STRATUM-6
has revealed in 9 different boreholes. The stratum distribution range, both along the road alignment
and in the depth, is graphically shown on the long section of the project road alignment (see
Graphical Part of the report). Distribution of STRATUM-6 by borehole, is also given in Table-2.21.

Table-2.21 Depth ranges in the boreholes and stratum thicknesses for STRATUM-6

Conse{:#cutlve Borehole # Stratum depth range in the borehole , m Stratumrguckness,
1 BH-B-1 15.30-30.00 14.70
2 BH-B-2 15.60-30.00 14.40
3 BH-U-3 16.00-17.40 140
4 BH-U-4 18.70-18.90 0.20
5 BH-B-3 21.10-36.30 15.10
6 BH-B-4 26.10-40.00 13.90
7 BHL.B-5 24.20-40.00 15.80

8.70-10.80 2.10
] BH.B-7 5.80-6.80 1.00
16.50-37.00 20.5
9 BH-B-10 34.50-40.00 5.50

STRATUM-6 has been investigated by 13 borehole samples. Test results are given in Tables 2.22 and
2.23.

Table-2.22 STRATUM-6 particle-size distribution

. Fraction composition, %

3+ 5 2 — Sand o)

2 : Tel2f|2E(2 = | g5 2

5 Borehole # Samplmg depth | 3 g S i S 8 S| gQ % ® | g <

2 interval, m gg 38| ga . S .Eg sS&FE S Vi

g TS| 82| B8 23| 3 Tl g3 S =
g A == 4

© SN[ ES | Eg|&°| =g | £E° S =
~ 2 8 ~ (@) S | ~ @]

1 BH-B-1 16.7-17.0 51.8 | 11.0 | 18.6 | 15.6 | 3.0 0.0

2 BH-B-1 25.0-25.3 514 | 9.6 177 | 142 | 7.1 0.0

3 BH-B-2 18.7-19.0 62.5 | 6.5 8.0 5.1 16.6 1.3

4 BH-B-3 31.0-32.0 10.8 | 49.6 | 6.8 104 | 12.7 9.7

5 BH-B-4 27.5-29.0 34 | 55.8 | 11.0 | 9.2 6.2 9.4 5.0

6 BH-B-5 28.0-30.0 532 | 9.6 14.0 | 5.0 17.7 0.5

7 BH-B-5 39,0-40,0 36.5 | 11.7 | 193 | 10.7 | 20.1 1.7

8 BH-B-7 20,0-21,0 51.7 | 119 | 150 | 6.6 134 14

9 BH-B-7 22,0-22,8 57.8 | 8.0 154 | 8.9 9.9

10 BH-B-7 25,0-26,0 733 | 7.6 7.0 4.1 78 | 02

11 BH-B-7 29,0-30,0 76.0 | 6.9 5.9 4.8 6.4

12 BH-B-7 32,0-33,0 759 | 6.5 7.4 4.0 6.2

13 BH-B-7 36,5-37,0 59.7 | 6.9 16.8 | 6.9 9.7
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Table-2.23. STRATUM-6 physical properties parameter values

= =

Té g Plasticity - Density, g/cm’ A
I 5] Q o - o Dﬁ g
o % Eole |55 28| e Sl =2 | B
5 E = 22| 5| = 5 | £ S| ol 5| 2| % b
2 o & 22| 2| 2 Fg Z2 5 — | 35 Z | = g
2 3 o g E | E z, = & | = = g |3 2
S| & o =2 == | 2] 2| s | E|l=]| &> |3
O = s k=] Q Q g 5 ] =

- i S| 2| Z s g | 2| 3 =

g S gl = | = S 2

3 4 g = = = a
1 | BH-B-1 | 16.7-17.0 7.4
2 | BH-B-1 | 25.0-25.3 8.9
3 | BH-B-2 | 187-19.0 | 6.7 [20.5|145| 6.0 | 0.20 | 2.67 |1.90| 1.64 | 38.5 | 0.626 | 0.670
4 | BH-B-5 | 28.0-30.0 | 13.2 |19.0| 13.8 | 5.2 | -0.12 | 2.67
5 | BH-B-5 | 39,0-40,0 | 146 [19.6| 153 | 43 |-0.16 | 2.73 |1.77|1.54 | 43.4 | 0.768 | 0.519
6 | BH-B-7 | 20,0-21,0 | 7.3 [20.7| 14.1| 6.6 |-1.03 | 2.67 |1.82|1.70| 36.5 | 0.574 | 0.339
7 | BH-B-7 | 22,0-22,8 3.2 1.66
8 | BH-B-7 | 25,0-26,0 | 2.5 |199| 134 | 6.5 |-1.67 | 2.68 |1.84|1.79| 33.0 | 0.493 | 0.138
9 | BH-B-7 | 29,0-30,0 53 1.92
10 | BH-B-7 | 32,0-33,0 5.0 1.89
11 | BH-B-7 | 36,5-37,0 | 44 1.72

In STRATUM-6, Standard Penetration Tests were conducted. The results of the tests are given

Table-2. 24.

Table-2.24. Results of Standard Penetration Test (SPT) conducted in STRATUM-6

) Penetration interval, cm
No. | Borehole No. | T Z”et;l“”"” A B c N=B+C
P, m 0-15 15-30 3043
1 BH-B-1 16.00-16.45 15 19 19 38
2 BH-B-1 18.00-18.45 16 20 2 42
3 BH-B-1 20.00-20.30 B 50/11 ; >50
4 BH-B-1 24.00-24.30 43 50/5 ; >50
5 BH-B-1 28.00-28.30 45 50/10 ; >50
6 BH-B-2 17.00-17.45 27 32 30 62
7 BH-B-2 20.00-20.45 34 50/6 ; >50
8 BH-B-2 24.00-24.45 41 48 50/11 >50
9 BH-B-3 2132175 39 40 4 82
10 BH-B-3 25.00-25.45 45 50/12 ; >50
11 BH-B-3 28.00-28.45 20 24 26 50
12 BH-B-3 31.00-31.45 30 42 503 >50
13 BH-B-3 34.00-34.45 21 2 27 49
14 BH-B-4 27.00-27.45 16 17 19 36
15 BH-B-4 32.00-32.45 22 2 25 47
16 BH-B-4 35.00-35.45 28 37 45 82
17 BH-B-4 38.00-38.45 26 28 31 59
18 BH-B-5 28.00-28.45 25 37 45 82
19 BH-B-5 31.00-31.45 29 32 30 62
20 BH-B-5 35.00-35.45 39 50/10 ; >50
21 BH-B-7 18.00-18.45 24 34 37 71
2 BH-B-7 21.00-21.45 32 50/11 : >50
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) Penetration interval, cm
No. | Borehole No. | T Z”ett;"”o” A B C N=B+C
P, m 0-15 15-30 3043
23 BH-B-7 24.00-24.45 28 30 34 64
24 BH-B-7 29.429.15 38 50/7 ; >50
25 BH-B-7 32.00-32.45 29 30 34 64

Based on the data from the tables:

- According to GOST Standard, STRATUM-6 is fine and medium-grained gravelly soil, with
gray sand and sandy clay, with up to 10% cobbles inclusions.

- According to BS Standard, STRATUM-6 is densely structured, very sandy, water-saturated
slightly cobbly, sub-rounded and rounded, medium-grained GRAVEL, In 5 cases out of 25
standard penetration tests, and it is dense, while in the other 20 cases it is very dense. Gravel
sometimes contains up to 4-11% cobbles.

STRATUM-7 — blackish-brown clay, averagely mixed with turf, with up to 35% organic content.
The stratum has formed within alluvial terraces in local ponding mode (lacustrine-boggy mode). It
has a very restricted distribution in the soiol mass both in depth and by area. It has revealed in only 2
boreholes, as lense-shaped 0.50-0.80 m thick bands. The stratum distribution range, both along the
road alignment and in depth, is graphically shown on the long sections of the project structures (see
Graphical Part of the report). Distribution of STRATUM-7 by borehole is also given in Table-2.25.

Table-2.25 Depth ranges in the boreholes and stratum thickness for STRATUM-7
Conse{:#cutlve Borehole # Stratum depth range in the borehole , m Stratumrguckness,
1 BH-B-10 6.00-6.50 0.50
2 BH-B-11 24.80-25.60 0.80
3 BH-12 7.40-9.50 2.10

STRATUMS-7 has been investigated by 2 borehole samples. Test results are given in Table 2.26

Table-2.26. STRATUM-7 physical properties parameter values

g o . . 3
= E) Plasticity _, | Density, g/cm A -
I+ E g H'\ o D., 8); fa"
ol % Eole |=|n] 5|8 « 21E)g |2 | ¢
= 3 < Sl 2| B | £ o 2| % E S g
= 2 7 2 z 8 Q| e | B|w 5]
8 o % o= B - 5 Fg > ) N — 5| o 2 o
= Q o= = . = < — o O | = = Q
£ 2 i = E|E| I | = s | gl =gl | & -
5 m = = = | = | 2| 3 = 2l =|2|” 3 5
S £ e |=|e|8| 5| §E|5]E|" < £
& 2 S| B 2 | = CAIS o
= < g =] = s [
3 4 | = | = A
1 | BH-B-10 6.00-6.30 76.5140.1|21.6| 18.5 34.6
2 | BH-B-11 | 24.80-25.10 | 80.2 | 39.2|21.4| 17.8

Based on the data from the table:
- According to GOST Standard, STRATUM-7 is clay, averagely mixed with turf, with up to 35%
organic content.
- According to BS Standard, STRATUM-7 is very organic clay with up to 35% organic content.
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Table-2.27. Soils classification based on GOST 25100-82 Standard

Geological Soil
Group | Sub-group g Stratum Soil stratum description
Index
No.

. 2Q 1 Brown, stiff clay, with occasional gravel

% inclusions.

)

g

s Gray-rustish, firm clay, with fine water-

2 aQ 2 ..

= containing sand bands and lenses.

é‘ aQ 3 Gray and dark gray, fine, water-saturated
- 3 sand, with thin bands of gray firm clays
5 E
§ 5 > aQ 4 Gray, firm clay
ER -
o = o . . . .
s = é Firm, dark gray, silty clay, with organic
E i aQ 5 content and occasional thin turf bands and
5 = lenses.
n

) Water-saturated fine and medium-grained

§ aQ 6 gravelly soil, with gray sand and sandy

© clay, with up to 10% cobbles inclusions.

Biogenic (hQ 7 Blackish-brown clay averagely mixed with

turf, with up to 40% organic content.
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Table-2.28. Soils classification based on BS Standard

Geological Soil
Group Sub-group g Stratum Soil stratum description
Index
No.
Stiff, brown, slightly moist, intermediate
aQ 1 plasticity CLAY, with occasional gravel
= inclusions.
2
2
i3 Soft, gray-rustish, very moist, intermediate
aQ 2 plasticity CLAY, with fine, water-containing
sand bands and lenses
% — 3 Loose, water-saturated, fine silty SAND with
3 2 E aQ thin bands of soft, gray clay.
<
_ aQ 4 Soft, intermediate plasticity CLAY.
=
2 Soft, very moist, intermediate plasticity CLAY
= aQ 5 with organic content and occasional thin turf
bands and lenses.
k) Densely structured, very sandy, water-
o .
z aQ 6 saturated slightly cobbly, sub-rounded and
S rounded, medium-grained GRAVEL,
g
=
2 a
e % thQ 7 Very organic clay
& B
&0 x
o

Standard values for physical and mechanical properties of the soils revealed within the project road
alignment are given in the summary table below (Table 2.29). Standard values of properties are
calculated based on the data given in the description of each stratum above. Moreover, some
mechanical parameter values of soil strata (including internal friction angle-¢° and cohesion-C for
STRATUM-3, modulus of deformation-E, and modulus of elasticity-E for all strata, as well as design
strength-Rg) are defined in accordance with the physical properties parameter values obtained by
laboratory testing, in compliance with relevant standard base.
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3. GEOTECHNICAL CONDITIONS OF SAMTREDIA-GRIGOLETI
PROJECT ROAD SAMTREDIA-LANCHKHUTI SEGMENT
(PK0-PK300)

Below are discussed geotechnical conditions of Samtredia-Lanchkhuti segment of Samtredia —
Grigoleti project road. The conditions are discussed as per individual segments, which slightly differ
from each other by natural environment. Description of soil strata existing within the segments are not
repeated in the description of geotechnical conditions of the road alignment, as long as they are given
above, in the summary of soil laboratory testing results (Item 2). Here are given the numbers of only
those strata which were revealed within this or that segment of the road alignment.

3.1 Road segment from pkO to pk54
3.1.1 Relief conditions and geological structure

The location of the road segment from pk0+00 to pk54+00, in terms of geomorphology, represents
the right accumulative terrace I of the river Rioni. The surface of the terrace is flat and is slightly
sloped toward south-west. There are trenches, channels or water temporary stream beds which can be
seen at shallow depth only (1-2m). Up to the investigated depth, geologically the terrace is structured
with the Quaternary alluvial clayey and gravelly sediments. On this segment of the road, 7 boreholes
were drilled (BH-B-1, BH-B-2, BH-U-I, BH-U-II, BH-U-III, BH-U-IV and BH-B-3). All the above
described soils strata, except Stratum-7, are present within this segment, though existance of thin lenses
of Stratum-7 (i. e. very organic clay) too is not excluded in the soils mass of this road segment.
Geotechnical profile of the road segment is given in the Graphical Part of the technical report (see
Drawing No. GC-1222-7).

3.1.2  Geodynamic conditions

By visual observation, on this road segment there are no significant geodynamic (physical-
geological) events or processes preventing construction or operation of the road. It is only required to
regulate surface waters with consideration of micro-relief conditions. There is possibility of flooding at
certain areas during high waters, and this issue is subject of hydrological investigation. Within the road
line, in the places investigated by boreholes, sometimes existence of swamped areas is not excluded on
the ground surface.

3.1.3 Ground waters

Within road segment, ground waters have revealed in all boreholes, within depth range from 0.90 to
3.50 m. The most abounding in water are sandy and gravelly strata (Stratum-3 and Stratum-6).

3.2 Road segment from pk54 to pk55 (R. Tskhenistskali crossing)
3.2.1 Relief conditions and geological structure

Within road segment from pk54 to pk55, the r. Tskhenistskali bed is crossed, where the bridge will
be built. Geomorphologically, this segment too represents the r. Rioni accumulation terrace I, in which
the r. Tskhenistskali bed is cut to 5-5.5m depth. Lithologically, up to the investigated depth, within the
bridge crossing alluvial clayey and gravelly sediment layers have been revealed, including STRATUM-
2, STRATUM-3, STRATUM-4 AND STRATUM-6. On this road segment 2 boreholes were drilled
(BH-B-3 and BH-B-4). Firm clay (STRATUM-4) and the gravelly soils stratum located in the road bed
(STRATUM-6) are the thickest.
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Geotechnical profile of the road segment is given in the Graphical Part of the technical report (see
Drawing No. GC-1222-3).

3.2.2  Geodynamic conditions

By visual observation, on this segment of the road signs of river erosion activity can be seen. Lateral
erosion activity is more visible than deep erosion. Therefore, the bridge design should allow for its
protection against river erosion. There is possibility of flooding at some areas adjacent to the bridge
during high waters. Proximity of the river Rioni should be also taken into account.

3.2.3 Ground waters

Ground waters revealed in both boreholes drilled on the bridge crossing, including the left bank of the
river (Borehole #BH-B-3). Ground water table was registered at 3.3m depth, while on the right bank
(Borehole #BH-B-4) at 4.1m depth. Below the said depth, soils are all water-containing.

33 Road segment from pk55 to pk91
3.3.1 Relief conditions and geological structure

The location of the road segment from pk55 to pk91, in terms of geomorphology, represents the
right accumulative terrace I of the river Rioni. The surface of the terrace is flat and slightly sloped
toward south-west. Trenches, channels or water temporary stream beds are only observed in the relief
at shallow depth (1-2m). Up to the investigated depth, geologically the terrace is structured with the
Quaternary alluvial clayey and gravelly sediments. On this segment of the road, 1 borehole was drilled
(BH-B-4a). Within this segment soils Stratum-1, Stratum-3 and Stratum-4 are present. Among them
Stratum-1 and Stratum-4 repeat at different depth ranges. Geotechnical profile of the road segment is
given in the Graphical Part of the technical report (see Drawing No. GC-1222-7).

3.3.2 Geodynamic conditions

By visual observation, there are no significant geodynamic (physical-geological) events or processes
which might prevent road construction or operation. Only surface waters need to be regulated taking
into account the micro-relief conditions. During considerable rise of water in the rivers Rioni and
Tskhenistskali, flooding of certain areas is not excluded, which sometimes happens on this territory in
such cases.

3.3.3 Ground waters

On this road segment ground water is likely to reveal from 1.5-3m depth. In borehole #BH-B-4a,
ground water was registered from 2.3m depth, after which the soils are completely water-containing.

3.4 Road segment from pk91 to pk100 (R. Rioni crossing)
3.4.1 Relief conditions and geological structure

The location of the road segment from pk91 to pk100, in terms of geomorphology, represents the
current river-bed cut down at 6m depth into the right accumulative terrace I of the river Rioni, and cut
down to 3-3.5 m depth former river beds. The river bed and former river-beds form a broken profile
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along the route. On this segment of the route, within bridge crossing, 2 boreholes were drilled (BH-B-5
and BH-B-7). To the investigated depth (37-40m) within the bridge crossing, lithologically alluvial
sediments strata have been revealed, including STRATUM-2, STRATUM-3, STRATUM-4 and
STRATUM-6. Lithological column is represented by alternation of sandy and gravelly sediments
strata. Among the said strata, STRATUM-3, STRATUM-4 and STRATUM-6 repeat at different depth
ranges. In the overall mass, sandy and gravelly soils are more than clayey soils. The lower part of the
lithology is completely represented by gravelly soil (STRATUM-6), the investigated depth of which is
16-21meters and the bedrock of which has not been investigated (that is, it spreads even deeper than
the investigated depth.

Geotechnical profile of the road segment is given in the Graphical Part of the technical report (see
Drawing # GC-1222-4 and Drawing # GC-1222-7).

3.4.2 Geodynamic conditions

By visual observation, on this segment of the road signs of river erosion activity can be seen. Lateral
erosion activity is more visible than deep erosion. Therefore, the bridge design, should allow for its
protection against river erosion. There is possibility of flooding at some areas adjacent to the bridge
during floods.

3.4.3 Ground waters

Ground water revealed in both boreholes drilled on the bridge crossing. Among them, on the left
bank (Borehole #BH-B-3) ground water table registered at 2.12 (BH-B-5) and 1.35 (BH-B-7) m depth.
Below the said depths, soils are completely water-containing.

3.5 Road segment from pk100 to pk300
3.5.1 Relief conditions and geological structure

The location of the road segment from pkl100 to pk300, in terms of geomorphology, also
represents accumulative terrace I of the river Rioni. The surface of the terrace is flat, with numerous
artificial and natural uneven forms like trenches and mounds. The most significant depressions are
those of the bends, artificial canals and other trenches of the existing and former river beds of the
Rioni. Among them on the segments of the bends of the Rioni former river bed from pk 116 to pk119
and from pk134 to pk138, bridge crossings will be arranged. From km138 to the end of the segment, 1.
e. to pk305, the surface of the route is dissected by a thick net of 1-3m deep artificial canals, also by the
beds of other artificial trenches and small rivers. In many places of the terrace surface, depressions are
observed with pools or vegetation characteristic of swamping. On the segment from pk100 to pk300 of
the road 12 boreholes were drilled. Up to the investigated depth (31-40m) alluvial sediments strata
have been revealed in the route line, including STRATUM-1, STRATUM-2, STRATUM-3,
STRATUM-4, STRATUM-6 and STRATUM-7. Lithology is represented by alternation of clayey,
sandy and gravelly sediments. Among the said strata, STRATUM-3 (sand) and STRATUM-4 (firm
clay) repeats at different depth intervals, and mostly these two strata represent the majority of the
lithology.

Geotechnical profiles of the road segment from pk100- to pk300 and the bridge crossings are given in
the Graphical Part of the technical report (see Drawings #GC-1222-5, #GC-1222-6, and #GC-1222-7).

3.5.2 Geodynamic conditions

By visual observation, there are no significant geodynamic (physical-geological) events or processes
which might prevent road construction or operation. Only surface waters need to be regulated taking
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into account the micro-relief conditions. Actions against bank erosion and slightly expressed deep
erosion within relatively deep channels and natural small river-beds should be envisaged. At drilling
points there were no silty soils found or high-plasticity soils resulting from swamping of the area,
though within the depressions or flooded areas on the route surface, sometimes their existence is not
excluded. Such soils should be cut off and removed from the roadway embankment arrangement area.

3.5.3 QGround waters

In both boreholes drilled on the road segment, ground waters revealed from 0.5-3.60 m depth below
the ground surface. Below the established water table, soils are completely water-containing.

4. SOILS AND GROUND WATERS CHEMICAL CONTENT AND AGGRESSIVENESS

In order to determine aggressiveness against the concretes of the structural steel, borehole samples
of ground waters were chemically analyzed. In accordance with the order, content of sulphates (SO3’),
chloride (CI'), magnesium (Mg") and ammonium (NH,"), as well as hydrogen ion value (pH), was
determined in the ground water. Based on 19 soils analyses and 12 ground waters analyses, the results
of which are given in Annex-2.2, there is no sulphate component found, therefore the environment is
not sulphate-aggressive. According to chloride content, ground waters are aggressive against concrete
reinforcement during its temporary submersion into water, while it is not aggressive during its
permanent presence in water (i. e. below the ground water level).

The value of hydrogen ion content (pH) according to the analyzed samples, is within 7, therefore, it
can be said that ground waters are neutral in this respect.

Based on the ground waters content, their aggressiveness has been defined in accordance with
construction norm 2.03.11-85 (“Corrosion Protection of Building Structures”).
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5. CONCLUSIONS AND RECOMMENDATIONS

1. In terms of geomorphology, the project road is located in the transition line between Colkhis
alluvial plain and the North Kolkheti piedmont upland-undulating zone. It represents the plain
of the river Rioni right and left terraces with ravine courses, channels and other unevennesses
cut into it at 1-5 m depth;

2. By climate conditions, the region including the project area is attributed to IlIb subdistrict,
based on the Georgian Climatological Norm (PN 01.05-08);

3. In terms of geological structure, up to the investigated depth, the area is represented by the
Quaternary alluvial (aQ) gravelly, sandy, silty and clayey soils among which gravelly soils are
represented in the largest quantity (mass) among the above mentioned soils. In depth they are
sometimes represented as several strata alternating with each other. Gravelly soils mostly
revealed in the lower horizons of the route line lithology. Hard rocks have not been found
anywhere with the investigated depth;

4. As aresult of the field and laboratory testing, 7 varieties of quaternary (nonrocky) soils (strata)
have been revealed within the road alignment. The composition of lithological varieties, their
state and properties of the soil were studied using selected samples from the boreholes. The
subgrade of the road-bed on the segment from pkO to pk142 will be stiff and firm clays as well
as sands (STRATUM-1, STRATUM-2, and STRATUM-3, while on the segment from pk142 to
pk305, with rare exceptions, subgrade of the road-bed will be STRATUM-1, i. e. stiff clay. For
design calculations of structures, those parameter values of the soil strata should be used, which
are given in Table 2.29;

5. In geodynamic terms, by visual examination, ongoing erosion processes can be seen in the road
construction line at the river Rioni tributaries and on the banks of the Rioni river. Currently this
erosion is not active, although at certain stages, in case of change in the river hydrological
regime, there is a possibility that both deep and lateral erosion processes may activate to some
extent. Since the terrace of the Rioni river, within the river-bed adjacent zone is not high,
depression of the tributaries riverbeds is not more than 2-3 m, possibile flooding at certain areas
is not exckuded during high water periods. Therefore, it will be necessary to protect the road
bed and access to bridge embankments against expected erosion events;

6. In terms of hydrogeology, along the whole route soils are water-containing. Among them,
greater water content is in alluvial sandy and gravelly soils (strata 3 and 6). Smaller water
content is in the clayey varieties of soils. Gound water level has been registered within 0.5-3.6
m depth range. Below the established ground water table, soils are completely water-
containing;

7. For arrangement of the road bed embankments, the 20-50 cm thick soil stratum with organic
content should be used which overcovers the described strata on most segments of the project
road alignment. It should be cut off and removed from the road bed location. The soils of the
embankment having formed at different times and loose soils should be removed from the road-
bed location. Before being used in any of the soil embankments, optimal moisture content of its
maximum density and necessary technical measures for its compaction should be determined
additionally;

8. Based on the soils chemical analyses, soils and ground waters do not show sulphate
agressiveness against concretes. According to hydrogen ion property (pH), the environment is
neutral, and according to chlorides content, ground waters are aggressive against concrete
reinforcement in case of periodical submersion into water, and it is not aggressive during
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permanent presence in water.The value of hydrogen ion content (pH) according to the analyzed
samples, is within 7, therefore, it can be said that ground waters are neutral in this respect.

9. Based on the normative document currently effective in Georgia — PN 01.01-09 - Antiseismic
Construction’’, Samtredia-Lanchkhuti segment of the project road is situated in the seismic
zone of intensity 7 by MSK64 scale, with maximum horizontal acceleration value (nonmetric
seismic coefficient — A) 0.12.
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NUMBER
# ANNEX NAME OF
PAGES
1 | Lithological Columns of Boreholes 49
2 | Soils and ground waters laboratory results:
2.1 | Summary table for soils particle size and physical properties analyses 17
2.2 | Particle size analysis (sieve analysis) 90
2.3 | Particle size analysis (wet analysis) 17
2.4 | Natural density 4
2.5 | Density 2
2.6 | Particle density 2
2.7 | Plasticity 52
2.8 | Shear test 22
2.9 | Consolidation 120
2.10 | Soils and ground waters chemical analysis results 3
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START DATE: 02.06.2012

END DATE: 08.06.2012

CASING DIAMETER (MM): 146, 127, 108

BOREHOLE No. BH-B-1

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

LOCATION: COORDINATES:
Samtredia-Grigoleti Motor Road X(m): 38T 0279809.0
Y(m): 4669287.00

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
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REMARKS:

Borehole Groundwater Observations, m: 3.05

Logged By: T. Danelia

GeoEngineering Ltd

Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Name:
Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222

Project Motor Road Page 1/2
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START DATE: 02.06.2012 CASING DIAMETER (MM): 146, 127, 108
BOREHOLE No. BH-B-1
END DATE: 08.06.2012
LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : : : .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0279809.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y (m): 4669287.00
DRILLER: G. Lomidze Z(m):
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REMARKS:
- Borehole Groundwater Observations, m: 3.05 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
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Project Motor Road Page2/2




Annex 1, Page 3/49

START DATE: 07.06.2012 CASING DIAMETER (MM): 151, 132, 112
BOREHOLE No. BH-B-2
END DATE: 10.06.2012
LOCATION: COORDINATES:
DRILLING METHOD : ROTARY ; : ; .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0279665.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y (m): 4669231.0
DRILLER: M. Duluzauri Z(m):
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- Borehole Groundwater Observations, m: 5.16 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
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START DATE: 07.06.2012 CASING DIAMETER (MM): 151, 132, 112
BOREHOLE No. BH-B-2
END DATE: 10.06.2012
LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : : : .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0279665.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4669231.0
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Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
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START DATE: 09.06.2012

END DATE: 17.06.2012

CASING DIAMETER (MM): 151, 132,112

BOREHOLE No. BH-B-3

LOCATION: COORDINATES:
DRILLING METHOD : ROTARY : ; : ; ;. .
DRILLING EQUIPMENT : UGB-VS Bridge crossing over the river Tskhenistskali; X(m): 38T 0276429.0
DRILLING CONTRACTOR : GeoEngincering Ltd | the left bank Y (m): 4667479.0
DRILLER: G. Lomidze Z(m):
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Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
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START DATE: 09.06.2012 CASING DIAMETER (MM): 151, 132, 112
BOREHOLE No. BH-B-3
END DATE: 17.06.2012
LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : : : ; . .
DRILLING EQUIPMENT : UGB-VS Bridge crossing over the river Tskhenistskali; X(m): 38T 0276429.0
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DRILLER: G. Lomidze Z(m):
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Level | - 3.30, Level Il - 11.5, Level Il - 0.97 Logged By: Sh. Lomidze
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/3
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START DATE: 09.06.2012 CASING DIAMETER (MM): 151, 132, 112
BOREHOLE No. BH-B-3
END DATE: 17.06.2012
LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : : : ; . .
DRILLING EQUIPMENT : UGB-VS Bridge crossing over the river Tskhenistskali; X(m): 38T 0276429.0
DRILLING CONTRACTOR : GeoEngincering Ltd | the left bank Y (m): 4667479.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
<
£ € 3 ; O
g = o E o £% clE 2 8 8
8 ¢ |ac|a2elE|S|S]| & DESCRIPTION OF STRATA 33
2 O |eESsFsE3|8|¥]| 5 25
D | x )
o8| S3l2|2|8] @ E
o N ©
>
30.0_] . ¢
_ o
— - - DI
- b
. 9
N 30|42|50 o
31.0—_ 3 L o
- 31.0-320, D . 6
] e !
32.0— °
— a
_ AR
] Saturated, dark gray, dense, rounded GRAVEL with fine grained o*
33.0— sand matrix and up to 10% cobbles inclusions 3 @
T (aQ - Quarternary System. Alluvial deposits) P o*
] s
34.0—] 21|22 (27 v 0
| a*
— 6 .
_ .0
35.0— o' ¢
— 5 -
- Le]
] 3573600 D p*
36.0— .
-1 36.3 0
37.0—]
38.0—
39.0—]
40.0—
41.0—
42.0—
43.0—
44.0—
45.0—
REMARKS:

Borehole Groundwater Observations, m:
Level | - 3.30, Level Il - 11.5, Level Ill - 0.97

Logged By: Sh. Lomidze

GeoEngineering Ltd

Project Name:

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Drilling and Laboratory Works for Engineering-geological

Contract No. GC-1222

Page 3/3
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START DATE: 12.06.2012 CASING DIAMETER (MM): 146, 127, 108
BOREHOLE No. BH-B-4
END DATE: 17.06.2012

LOCATION: COORDINATES:
ggittigg rggﬁg& :NRFQKJA(?BYVS Village Marani; close to the edge of the river X(m): 38T 0276328.0
DRILLING CONTRACTOR : GeoEngincering Ltd | TSkhenistskali Y(m): 4667445.0
DRILLER: M.Duluzauri Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
£ € 3 = Q
S| § |oE o8 |ele| @ 93
8 & |ac|@2eels|g]| & DESCRIPTION OF STRATA =
o | o |[ES2Z258|2|9]| & o>
© O -g Z ~— 51 (%] g}
P81 3|2 |B| 2 E
o0 (] —
>
0 Ground surface
] 04 Moist, brown, firm, slightly gravelly CLAY with up to 5% cobbles ",_: :nn-"':
. inclusions and plant roots - TOPSOIL ""_""‘: u
1.0 — 2|24 Lo
7 12-15| U E==
2.0 — .
— 25 177777
] 111 =
3.0 . -
7 32-36| U =]
] 37 Dark gray, soft CLAY with thin silty sand interlayers and lenses ==
4.0 —| (aQ - Quarternary System. Alluvial deposits) = -]
50 —] 41415 =]
. 54-56| U i
6.0 —] -]
-1 65 v
7.0 — I
— 7073 U = _
- =
8.0 ] 11115 {}{ :
9.0 — -
10.0 — -~ =
1 10.3-10.5| U -
] Blackish-gray, soft CLAY {.;T_—.,E>j
11.0 — (aQ - Quarternary System. Alluvial deposits) =
12.0 — 112]2 {} -]
13.0— e
14.0— 12 ==
15.0— e
REMARKS:
- Borehole Groundwater Observations, m: 6.5 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/3
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START DATE: 12.06.2012

END DATE: 17.06.2012

CASING DIAMETER (MM): 146, 127, 108

BOREHOLE No. BH-B-4

LOCATION: COORDINATES:
DRILLING METHOD : ROTARY H EN : .
DRILLING EQUIPMENT : UGB-VS Vlllage'Maral}l, close to the edge of the river X(m): 38T 0276328.0
DRILLING CONTRACTOR : GeoEngincering Ltd | TSkhenistskali Y (m): 4667445.0
DRILLER: M. Duluzauri Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
= € 3 - O
S | £ |oE o8 |ele| 93
3 & |acl|@2elels|s]| & DESCRIPTION OF STRATA a5
o o |eESs|P258(k(9] 8 o=
T B 7 u‘?) | o o
P2l 37|28 2 E
oN ©
>
15.0 F -1

] F =]
16.0— = _

- Blackish-gray, soft CLAY ;i:i
17.0 ] (aQ - Quarternary System. Alluvial deposits) - =

_ 17.3-176] U -
18.0— T |
19.0— 1922 —

m ho6.200] D Saturated, dark gray, dense, rounded GRAVEL with fine grained
20.0— 112]2 sand matrix and up to 10% cobbles inclusions and 10cm thickness

-1 peat layer

7 205 (aQ - Quarternary System. Alluvial deposits) = —
21.0— | ——

- 210214 U I
22 0__ Very moist, dark gray, soft, slightly sandy CLAY with thin sand g

- interlayers and lenses L — |

m (aQ - Quarternary System. Alluvial deposits) =
23.0—] =1

- 235 =
24.0—]

] Saturated, dark gray, slightly gravelly (inclusions are up to 10%),

- 21213 SAND of different grain sizes, with thin clay lenses at some places =
25-0__ (aQ - Quarternary System. Alluvial deposits) :
26.0— 26.1 [25826d U

. )

] P
27.0— 16(17]19 ‘o

. e

7 .0
28.0— 270299 D Saturated, gray, rounded GRAVEL with dark gray sand matrix S

7] (aQ - Quarternary System. Alluvial deposits) °

o y

- . g

a L
29.0— < 9

] o ¢

a e

- . Q
30.0— 18]23] 40 S
REMARKS:

- Borehole Groundwater Observations, m: 6.5 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/3
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START DATE:12.06.2012 CASING DIAMETER (MM): 146, 127, 108
BOREHOLE No. BH-B-4
END DATE: 17.06.2012
LOCATION: COORDINATES:
ggittigg rggg’gﬁ%Nﬁ‘o{J&sz Village Marani; close to the edge of the river X(m): 38T 0276328.0
DRILLING CONTRACTOR : GeoEngincering Ltd | Tskhenistskali Y(m): 4667445.0
DRILLER: M. Duluzauri Z(m):
Sample/Core SPT
Recovery [No.of blows| & Z:'
X
e | E b % O
) £ |oEo23 |elel o8
(‘DS § es sZEE|S|S]| 8 DESCRIPTION OF STRATA 32
s F25L(2Y| 6 Ton
Sgl 53la|2l8] e E
oNn Q) -
>
30.0_7] -
— ¢ O o
— * p
31.0— o,
_ @
: o 4
— 32.0-325 D v 9
— Q . 6
] e
. Q
33.0—
_ P, &
_ A
— b - o o
34.0— . &
— o .
— * a*
n Saturated, gray, rounded GRAVEL with dark gray sand matrix , &
35.0 — 283745 (aQ - Quarternary System. Alluvial deposits) o
_ o
] é
- b+ g
36.0 — o’
_ &
-] ¢« O
— 36.5-37.00 D ®°
37.0— s
— + O
— O' k|
38.0 ] 26 (28| 31 .o
. _ 0 . .C
] 5
— ¢ o
39.0—] P o
] -o
i 39.5-4000 D oo
40.0— 40.0 A
41.0—
42.0—
43.0—
44.0—
45.0—
REMARKS: i
- Borehole Groundwater Observations, m: 6.5 .
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page3/3
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START DATE: 03.08.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-4a
END DATE: 04.08.2012
LOCATION: COORDINATES:
gﬁitt;gg %Eﬁ%ﬁqﬁé{gvs Abasha Region, Village The First May X(m): 38T 0275302.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4667004.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
£ € 3 o O
S| § |oE o8 |ele| @ 93
3 & |ac|@2eels|g]| & DESCRIPTION OF STRATA =]
o) o |ESs 258|129 8 o=
TG AN PR o
w3 39S [R[S] ¢ E
o0 (] —
>
0 Ground surface
— Brown, stiff, intermediately plastic CLAY with up to 20% gravel :;‘:: e
1 06 — inclusions and plant roots e "m::"
10 — 0810 U |4|6]|6 =
] Brown with rust spots, stiff CLAY |- } -
20 4 1 —
— 2.3 W Saturated, dark gray, medium dense, fine grained SAND with thin
] 22-26| D clay layers and lenses
30 — 32 [2830| D
40 — 1] 2|2 p3162 ==
—
-1 17.2-8.1 - _
- | r-—
50 — F2%129 Dark gray, soft CLAY (PP 0.6-0.7-1.0-1.5 kg/em 2) 7:7
. 56-59| U -
] 6.5-6.8] U L= o=
70 — 70 S
— 7.0-74( U _ -
80 — 61817 =
N 84-8.7 U Greenish-gray, firm CLAY (PP 2.8-2.5 kg/cm ?) 7::— =
9.0 — — ::—
10.0 102 P=
11.0—] 17.2:9.3 = -
— L = e
] 1121 -z
12077 201214 U -
i 12.6-6.9 - _
] Gray, soft CLAY (PP 0.3-0.5 kg/cm?) - =]
13.0— 3.98.3 o
14.0 __ 12.3-6.2 ,: 7:,7
- 15.2-7.0 -
15.0 —] 16.2-8.7 — =]
REMARKS:
- Borehole Groundwater Observations, m: 2.3 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/2
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START DATE: 03.08.2012

END DATE: 04.08.2012

CASING DIAMETER (MM):
146, 127, 108, 89

BOREHOLE No. BH-B-4a

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

LOCATION:
Abasha Region, Village The First May

COORDINATES:
X(m): 38T 0275302.0
Y(m): 4667004.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No.of blows| @ Z:'
€ S 3 .x.. O 4
s | £ |oEloesl leleld S8
% § 2 g qé% 25188 g DESCRIPTION OF STRATA 33
g8 [T 8 HIL(? 3 ) o
P2 37|28 | ¢ E
oN © -
>
15.0 ---
. Ze
16.0 — - 71:’
17.0— -
18.0—] 1122 |14368 — ]
] ==
19,0 186190 U =L
- 195 T
. 195198 U ===
20.0—] T
21.0—] —=
] oy
22.0— 14783 ]
] Gray, soft CLAY (PP 0.3-0.5 kg/em?) - ==
23_0__ 11212 j:: }
24.0—] ==
] p44250 U S
25.0 — 14.1-6.0 e
] ,
26.0— -
27.0—] j:: -
28.0— 132550 - -
200
. p9430q U =]
30.0—] 30.0 1]2]2 -
REMARKS:

Borehole Groundwater Observations, m: 2.3

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:

Project Motor Road

Drilling and Laboratory Works for Engineering-geological
Investigation of Samtredia-Lanchkhuti-Grigoleti

Contract No. GC-1222

Page2/2
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START DATE: 20.06.2012 CASING DIAMETER (MM): 146, 127, 108
BOREHOLE No. BH-B-5
END DATE: 27.06.2012

LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : ; .
DRILLING EQUIPMENT : UGB-VS Abashg, V}llage The First May, edge of the X(m): 38T 0273080.0
DRILLING CONTRACTOR : GeoEngincering Ltd | Tiver Rioni Y(m): 4665840.0
DRILLER: M .Duluzauri Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
S E_ B = O .
g = o E o £7% £lE 2 8 8
8 ¢ |ac|a2eE|S|S]| & DESCRIPTION OF STRATA =]
o | 8 |ESELHEIR|E] 2 o
T O c 0|~ |1 > ] Trw
28| RS2 2 E
o0 (] —
>
0 Ground surface
7 Slightly moist, dark brown, firm CLAY with plant roots - ,':":-:‘."
- 06 TOPSOIL Lo
] 1 rn
1.0 — = ]
20 20 | U |1[2]1 I
— Gray with rust color, soft CLAY with very moist, fine grained, gray |~ = —|
T sand layers and lenses = =
. (aQ Quaternary System. Alluvial deposits) r :i{
3.0 — B.0-335 U =
40 - 44 L
. 1111 S
50 —
m 52-56| U
6.0 — 2133 . . .
- Saturated, dark gray, fine grained SAND with very thin clay layers
— and lenses
7] (aQ Quarternary System. Alluvial deposits)
7.0 —
T 7276 U
80 —
-1 87 59%%
7 8.8-9.00 D [12|18]18 e’
9.0 —] & O.
7] Saturated, gray, rounded GRAVEL with medium grained sand o
- matrix . .
10.0 — (aQ - Quarternary System. Alluvial deposits) °. 6
] o
1 108 g § :
1.0 110114 D ‘
N Saturated, blackish-dark gray, fine grained SAND
12.0 ] 1112 (aQ Quarternary System. Alluvial deposits)
-1 127
13.0— L0
— E-1
N el
- Dark gray, soft CLAY occasionally with peat lenses ==
14.0 -] (aQ Quaternary System. Alluvial deposits) a8
= a8
a8
B 1111
15.0 — aa
REMARKS:
- Borehole Groundwater Observations, m: 2.12 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/3
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START DATE: 20.06.2012 CASING DIAMETER (MM): 146, 127, 108
BOREHOLE No. BH-B-5
END DATE: 27.06.2012
LOCATION: COORDINATES:
ggtt;gg %Eﬁ%ﬁ%ﬁzﬁivs Abasha, Village The First May, edge of the X(m): 38T 0273080.0
DRILLING CONTRACTOR : GeoEngincering Led | Tiver Rioni Y (m): 4665840.0
DRILLER: M. Duluzauri Z(m):
Sample/Core SPT
Recovery |No. of blows < ZII
1S E_ 3 f O
S | £ |oE o8 |ele| 93
S & |acl|@2elels|s]| & DESCRIPTION OF STRATA 33
n o ES |2 38|82 2 o >
ol 2o |23 | @ T
PE| PSR |B] ¢ E
o0 © —
>
15.0— T
- 15.2-156] D Dark gray, soft CLAY occasionally with peat lenses b
7 (aQ Quaternary System. Alluvial deposits) mﬁﬂ
16.0—
7] 164 =e
17.0—]
18.0 1 Saturated, dark gray, fine grained SAND with soft, thin clay layers
— and lenses
m (aQ Quarternary System. Alluvial deposits)
19.0—
] 19.4-19.8 D
20.0] 20.0 2(21]3 1;1
21.0—] T
N
22_0__ Dark gray, soft CLAY 7:1} =
] 23007 U (aQ Quaternary System. Alluvial deposits) —
23.0— 5157 (<=
24071 242 |-~
] o d
] 452500 D b, o
25.0— be %
_ .o
26.0— L
] o
7] g
27.0—] Saturated, dense, rounded GRAVEL with gray, silty sand matrix o. g
. (aQ - Quarternary System. Alluvial deposits) @
. .- 9
— a °
28.0— 25(37 |45 . 3
] )
_ P, o
- 28.0-30.00 D o
29'0__ b ° o°
- . 0o
- o) N
_ o
30.0— o
REMARKS: Borehole Groundwater Observations, m: 2.12
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/3




Annex 1, Page 15/49

START DATE: 20.06.2012

END DATE: 27.06.2012

CASING DIAMETER (MM): 146, 127, 108

BOREHOLE No. BH-B-5

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

LOCATION:
Abasha, Village The First May, edge of the

DRILLING CONTRACTOR : GeoEngineering Ltd | FTVET Rioni

COORDINATES:
X(m): 38T 0273080.0
Y(m): 4665840.0

DRILLER: M. Duluzauri Z(m):
Sample/Core SPT
Recovery [No.of blows| & Z:'
X
e | E 3 5 23
I | £ |0E ol |ele]| 98
318 |esl825§|8|8]| ¢ DESCRIPTION OF STRATA 52
g5 [F2H LRI | & T
Sgl 53la|2l8] e E
i c —
>
(@]
30.0_] .
— (@] °
— Q
] -7 0
31.0— 29132130 o
] 0
. « " Q
: P S
32.0— o
- R
- . 4
— p .
33.0— o
] 5
-] o *
- o°
34.0— .
Q
] b °©
o
n Saturated, dense, rounded GRAVEL with gray, silty sand matrix ..
35.0 — 39 % (aQ - Quarternary System. Alluvial deposits) .o
- .
— é Ol
36.0— o
- s
- e
— o . 'O
37.0— _C
: + O
- - 'P
38.0 — .0
: P .O
: o
39.0 ] ..0
| T g
i 39.0-40.00 D @ 5
40.0 —| 40.0 o
41.0—
42.0—
43.0—
44.0—
45.0
REMARKS:

Borehole Groundwater Observations, m : 2.12

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Drilling and Laboratory Works for Engineering-geological

Contract No. GC-1222

Page3/3
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START DATE: 20.06.2012

END DATE: 27.06.2012

CASING DIAMETER (MM): 151, 132

BOREHOLE No. BH-B-7

DRILLING METHOD: ROTARY
DRILLING EQUIPMENT : UGB-VS
DRILLING CONTRACTOR : GeoEngineering Ltd

LOCATION: COORDINATES:
Samtredia-Grigoleti Motor Road X(m): 38T 0272524.0

Y(m): 4665447.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
£ = 3 = Q
S| § |oE o8 |ele| @ 93
8 & |ac|@2eels|g]| & DESCRIPTION OF STRATA as
o | 8 |ESELHEIR|E] 2 o
© O c DO~ | S n g}
8| IFe(|S] ¢ 5
o0 (] —
>
0 Ground surface
] Dark brown, firm CLAY with plant roots - TOPSOIL
-1 o8
1.0 —
-1 1.3-15| p
20 —
_ 4(6(6
3.0 — Very moist up to 1.35m and saturated at the lower part, brown, fine
7] and medium grained SAND with up to 5% gravel inclusions
— (aQ Quarternary System. Alluvial deposits) :
40 — 4045 D S
] 12|22 24 L
1 58 I
6.0 —| , , , % e
- 5968 D Saturated, gray, rounded GRAVEL with medium grained sand T o
] D matrix, with some cobbles inclusions (up to 10%) q
] 68 s lolg (aQ - Quarternary System. Alluvial deposits) b ©. 4
70 — I o
] 75 Saturated, gray, medium grained SAND with up to 10% gravel
- 80 7.6-80( U inclusions
8.0 ] 8.4 (aQ Quarternary System. Alluvial deposits)
1 Dark gray, soft CLAY :i: -
] (aQ Quaternary System. Alluvial deposits) _
9.0 7] 9.093| U
] 21413 Saturated, gray, medium grained SAND with up to 10% some
— cobbles and gravel inclusions
10.0 ] (aQ Quarternary System. Alluvial deposits)
: a8
11.0 — Very moist, dark gray, soft, slightly sandy, intermediately plastic ~
T silty CLAY with organic content, with thin peat layers and lenses 2
_ 114118 U (aQ - Quarternary System. Alluvial deposits) -5
— L
12.0— 121
. |
13.0— -
h Dark gray, soft CLAY - 71:
— (aQ Quaternary System. Alluvial deposits) —— -
14.0 — -—
7] 141145 U
15.0— -
REMARKS:
- Borehole Groundwater Observations, m: )
Level - 1.35, Level Il - 17.3 Logged By: T. Danclia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/3
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END DATE: 27.06.2012

START DATE: 20.06.2012

CASING DIAMETER (MM): 151, 132

BOREHOLE No. BH-B-7

DRILLING METHOD : ROTARY

DRILLER: G. Lomidze

DRILLING EQUIPMENT : UGB-VS
DRILLING CONTRACTOR : GeoEngineering Ltd

LOCATION:
Samtredia-Grigoleti Motor Road

COORDINATES:
X(m): 38T 0272524
Y(m): 4665447
Z(m):

Sample/Core SPT
Recovery |No. of blows < 1
S 1S ° x 6
- - @ @ O 4
S o |acl|é2gle|s5|a]| & DESCRIPTION OF STRATA 33
on (=) €0 |>2 5|lQ|2o|w 53 oS
s FeeI9|Y | Tron
P8 IR|S|2|B ] ¢ 5
oN g -
15.0— - =
- Dark gray, soft CLAY [
] (aQ Quaternary System. Alluvial deposits) T
16.0— - —
- 165 ]
] o .
- . O
17.0— a
- 17.3 <79
_ o .
N 1734180 D o °
18.0— LS
- 24(34137 b
- . 0
- o °
- 3 o*
19.0— . 0
_ A
] ° .
] )
20.0— o
_ o
] Poo21q D S
] 3250 P09
21.0 . 1 o
_ &
— + Q
- o*
22.0— 5 -
- 220224 D oo,
— o
23-0__ Saturated, dense, rounded GRAVEL with up to 10% cobbles * 9
- inclusions and with dark gray sand matrix © 9
7] (aQ - Quarternary System. Alluvial deposits) . O'
24.0—] 2813034 b .O
] 5@
25.0— .
] e}
] 25026 D - g
. « 0 d
26.0— a
_ . 0
- Q
. e
— 0 o
. Q
27.0—] &
_ .7 o
n . 4
5 ¢
28.0— T o
- . 0o
- o °
_ o°
29.0— 3
- - (
7] 29030 D ° &0
] 38|50 X
30.0— 7 9 5
REMARKS:
- Borehole Groundwater Observations, m: )
Level - 1.35, Level I1-17.3 Logged By: T. Danclia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/3
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START DATE: 20.06.2012

END DATE: 27.06.2012

CASING DIAMETER (MM): 151, 132

BOREHOLE No. BH-B-7

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT: UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

DRILLER: G. Lomidze

LOCATION: COORDINATES:
Samtredia-Grigoleti Motor Road X(m): 38T 0272524
Y(m): 4665447

Z(m):

Sample/Core SPT
Recovery |No. of blows T 1
¥4 <
1S € kel - O
- - @ @ Q
2 %. o E o £7 E|E 2 8 8
(‘DS 3 |e¢ s3El5ls|s]| 8 DESCRIPTION OF STRATA 32
sg FTHle(R[F] & T n
o8| S3la|2|8] ¢ 5
el @
>
30.0_] P.S
] o
a . or
- . o
31.0— o ¢
. a-
] . o
- ] *
32.0— 29130( 34 £ oo
] 820330 D L 7. g
- o°
33.0— Saturated, dense, rounded GRAVEL with up to 10% cobbles e}
] inclusions and with dark gray sand matrix O_' ©
— (aQ - Quarternary System. Alluvial deposits) ..
= o
34.0— -0
l o*
— é o
— « O
35.0— o'
] 5o
- ¢ O
— 30 'D
36.0— 5
— « O
- 653700 D S
37.0— 370
38.0—
39.0 ]
40.0—
41.0—
42.0—
43.0—
44.0—
45.0—
REMARKS:

Borehole Groundwater Observations, m :
Level | - 1.35, Level Il - 17.3

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Contract No. GC-1222

Page3/3
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START DATE: 05.07.2012 CASING DIAMETER (MM): 151, 132, 113
BOREHOLE No. BH-B-8
END DATE: 10.07.2012

LOCATION: COORDINATES:
DRILLING METHOD: ROTARY ; .
DRILLING EQUIPMENT : UGB-VS Village Japana X(m): 38T 0270860.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4664737.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
£ € 3 = Q
S| § |oE o8 |ele| @ 93
8 & |ac|@2eels|g]| & DESCRIPTION OF STRATA =]
o | 8 |ESELHEIR|E] 2 o
© O c 0 — 51 (%] g}
P81 3|2 |B| 2 E
o0 (] —
>
0 Ground surface
: 06 Slightly moist, dark brown, firm CLAY with plant roots - TOPSOIL ‘:"';:-:-'
10 — |
20 — Fo oo
] 2224 U | —= _
3.0 ] 21213 Slightly moist, brown with rust and grayish spots, firm CLAY with {:’
R individual large plant roots inclusions - -2
— (aQ Quaternary System. Alluvial deposits) =
“0 =3
. 4850 U — ]
>0 — 58 U Eo =g
4 57 -
6.0 — 2 (3|2
7.0 —
. 7478 U
8.0 — 214(2
9.0 7 9.093| U
10.0 ] 2133 Saturated, gray and dark gray SAND with up to 5% fine and
— medium grained gravel inclusions, and with thin clay layers
] (aQ Quarternary System. Alluvial deposits)
11.0—
- 717(9
12077 121124 U
13.0—
14.0 —
4 147
15_0__ 1 1| 2 12.3-2.1 -
REMARKS:
- Borehole Groundwater Observations, m: 5.4 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/2
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START DATE: 05.07.2012 CASING DIAMETER (MM): 151, 132, 113
BOREHOLE No. BH-B-8

END DATE: 10.07.2012

LOCATION: COORDINATES:

DRILLING METHOD: ROTARY - }
DRILLING EQUIPMENT : UGB-VS Village Japana X(m): 38T 0270860.0
DRILLING CONTRACTOR : GeoEngineering Lt Y(m): 4664737.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
= € 3 = O
s | £ |oEloesl leleld S8
S & |acl|@2elels|s]| & DESCRIPTION OF STRATA =]
ol 0 |ES 258|219 8 o>
T B 7 u‘?) | o o
P2l 37|28 2 E
oN ©
>
15.0 _
] 154157 U 12.7-20 o
160—_ 13.7-3.1 B _ —_
. 13.1-2.7] =
— Dark gray, soft CLAY .
17_0__ 1111 1 h2322 (aQ Quaternary System. Alluvial deposits) r—-=
- 14.1-2.3
_ N7.7-180 U |
18.0— -~ —
7 188 —_——
19.0— o*
] s
_ « 0
_ o°
20.0— 2[4]5 5 -
n .0
_ P05208 U o* C
21.0— P. o
] SRS
] .o
22.0— o &
] .o
23 0—] 2144 &
_ o |
— ° g
= (o]
. e
24.0] Saturated, dark gray, fine and medium grained SAND with up to °, 8
] 10% medium grained gravel inclusions 9 o
i (aQ Quarternary System. Alluvial deposits) :; .
25.0 — 3(5]6 x 3
: . el
n o &
26.0— 2.
] Ie)
_ o e
_ 2 o
27.0— g
] I
— Q .
28.0— 2
’ o
_ s -
- + O
29.0— o
_ & ©
N 097300 ;.
s00—] 3007 U lalale °° 4
REMARKS:
- Borehole Groundwater Observations, m: 5.4 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 04.07.2012

END DATE: 07.07.2012

CASING DIAMETER (MM):
146, 127, 108, 89

BOREHOLE No. BH-B-9

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

LOCATION:
Samtredia-Grigoleti Motor Road

COORDINATES:
X(m): 38T 0270363.0
Y(m): 4664619.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
£ € 3 = Q
S| § |oE o8 |ele| @ ok
8 & |ac|@2eels|g]| & DESCRIPTION OF STRATA =]
| o |ESFE58I5(9] 2 o5
o8| Sga|e|8]| ¢ E
o0 (] —
>
0 Ground surface
1 03 . ‘ . iy
— Light brown with rust mottles, firm CLAY with plant roots - o &
] TOPSOIL [
1.0 — el
- Brown, firm CLAY N
] (aQ Quaternary System. Alluvial deposits) -— _
20 — 2.0 | — 177
50 3 s ]
] Gray, soft CLAY with thin, fine grained sand layers - ]
-1 3.6-40| U (aQ Quaternary System. Alluvial deposits) - _
40 —] o
] 2034 - ]
50 — 50 7.—"1
6.0 — 2414
- 6.0 U
1 6.5-7.0
7.0 — v
-1 314(5
8.0 T Saturated, gray, slightly gravelly, fine grained SAND with up to
' - 2-3% cobbles inclusions
1 (aQ Quarternary System. Alluvial deposits)
90 —] 4165
10.07 100103 U
11.0—
=1 11.3
] 11.8-120
12.0— 6] 2123
13.0 ] Dark gray, soft CLAY rarely with silty sand layers - -
- (aQ Quaternary System. Alluvial deposits) E ]
14.0 —| =
N 147150 U -
15.0 — 2133 - ]
REMARKS:

Borehole Groundwater Observations, m: 2.0

Logged By: T. Danelia

GeoEngineering Ltd

Drilling and Laboratory Works for Engineering-geological
Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Name:

Contract No. GC-1222

Project Motor Road Page 1/2
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START DATE: 04.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-9
END DATE: 07.07.2012
LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : : : .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0270363.0
DRILLING CONTRACTOR : GeoEngineering Lt Y (m): 4664619.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
= € 3 = O
S | £ |oE o8 |ele| 93
S & |acl|@2elels|s]| & DESCRIPTION OF STRATA =]
2 o |eESs k323|855 25
68| Sga|e|8] e E
o0 © —
>
15.0 =
16.0— Fms
17.0 ] Dark gray, soft CLAY rarely with silty sand layers o
— (aQ Quaternary System. Alluvial deposits) B ___—__
— 76178 U o]
18.0— 2122 ===
19.0—] -
— 19.5 F o
20.0—]
N 4610
21.0—
22.0—
23.0—
- 3(7(8
n P37240 U
24.0—]
n Saturated, dark gray, slightly gravelly, fine grained SAND with up to
— 518l12 5% cobbles inclusions
25.0— (aQ Quarternary System. Alluvial deposits)
26.0—
27.0— 4 |7 (10
n pP70279 U
28.0—
29.0—
30.0— 300
REMARKS:

Borehole Groundwater Observations, m: 2.0

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Contract No. GC-1222

Page2/2
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START DATE: 27.06.2012 CASING DIAMETER (MM): 151, 132
BOREHOLE No. BH-B-10
END DATE: 03.07.2012

LOCATION: COORDINATES:
DRILLING METHOD : ROTARY ~ i

DRILLING EQUIPMENT : UGB-VS Village Japana X(m): 38T 0269190.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4664557.0
DRILLER: G. Lomidze Z(m):

Sample/Core SPT
Recovery |No. of blows < 1
X <
£ = 3 = Q
S| § |oE o8 |ele| @ 93
8 & |acle2gE|s|S]| & DESCRIPTION OF STRATA a3
n [a] g0 [>2 59wl 8 o>
s FgaeI2|Y| o T
P3| 3F|=|B| e 5
o0 (] —
>
0 Ground surface
- 06 Slightly moist, dark brown CLAY with plant roots - TOPSOIL ;:‘.'." T
] M ]
1.0 — =]
1 1122 Brown, firm CLAY with some thin fine grained sand layers and -Z :E
20 ] lenses ]
— 2528 U (aQ Quaternary System. Alluvial deposits) =
30 7 34 6.0-0.5 .
40 11 1] 1025 =]
- Moist, dark gray, soft CLAY with very moist, thin sand layers and I
] 45-48| U lenses =
50 — (aQ Quaternary System. Alluvial deposits) - -
60 — %0 ls063| U =
1 g5 [6265] U Very organic CLAY (aQ Quaternary System. Alluvial deposits)
. m
70 — 313|5
80 —
90 — 5|55
10.0— 41419
7 Saturated, dark gray, fine grained SAND with up to 5% fine
11.0 — grained gravel inclusions
- (aQ Quarternary System. Alluvial deposits)
- 1141171 U
12.0—
13.0 3|5]%
14.0 —
N 145148 U
15.0 —
REMARKS:
- Borehole Groundwater Observations, m: 2.0 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/3
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START DATE: 27.06.2012 CASING DIAMETER (MM): 151, 132
BOREHOLE No. BH-B-10
END DATE: 03.07.2012
LOCATION: COORDINATES:
DRILLING METHOD : ROTARY i .
DRILLING EQUIPMENT : UGB-VS Village Japana X(m): 38T 0269190.0
DRILLING CONTRACTOR : GeoEngineering Lt Y (m): 4664557.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
= € 3 = O
S | £ |oE o8 |ele| 93
S & |acl|@2elels|s]| & DESCRIPTION OF STRATA =]
o | S |ESKFEEE(8|%| 5 o=
T B 2ac ||| ® T
P8 IR|S|2|B ] ¢ 5
o0 © —
>
15.0—
16.0—]
— 4(7]6
17.0—]
] 70174 U
18.0—]
19'0__ 5188
] Saturated, dark gray, fine grained SAND with up to 5% fine grained
20.0_] gravel inclusions
] 00204 U (aQ Quarternary System. Alluvial deposits)
21.0— 78|09
22.0—
23.0—
24.0— 10(14| 16
1250 -
25073 P50254 U 1
26.0— F =]
n P6.0264 U F- -
- ]
27.0— 41618 ]
— Dark gray, soft CLAY with organic content -
] (aQ Quaternary System. Alluvial deposits) [
28.0— -
- <=
29.0— ]
30.0—1-30.0 3|16|6 -
REMARKS:
- Borehole Groundwater Observations, m: 2.0 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/3
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START DATE: 27.06.2012 CASING DIAMETER (MM): 151, 132
BOREHOLE No. BH-B-10
END DATE: 03.07.2012
LOCATION: COORDINATES:
DRILLING METHOD : ROTARY ; .
DRILLING EQUIPMENT : UGB-VS Village Japana X(m): 38T 0269190.0
DRILLING CONTRACTOR : GeoEngineering Lt Y (m): 4664557.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
= € 3 = O
S | £ |oE o8 |ele| 2
S & |ac|e2e|e|s|S]| & DESCRIPTION OF STRATA 33
[} =) £ 0 >0 5|10 |0 |w 2 o >
g8 [T 8HIL(? I|ow o
P2l IS |2 8| 2 E
el © -
>
30.0]
3 306314 U
31.0—
] . . o
32.0—] 6 111114 Saturate(.i, gray, fine grained SAND with up to 10% gravel and
Y] o 0304 cobbles inclusions
. 524 U (aQ Quarternary System. Alluvial deposits)
33.0—]
34.0—]
- 345 PR
— O
- © o°
35.0— . &
] o
— - Q °
36.0—] 15|20 22 I
7] 40384 D o°
- g O°
37_0__ Saturated, dense, rounded GRAVEL of different grain sizes, with o°
] gray sand matrix (cobbles content is up to 10%) ES
a aQ - Quarternary System. Alluvial deposits °@ |
- or
38.0— 2 o
1 D)
— Oc .C
39.0—] 12(18 (24 P o
] b* o
- + O
400— 40.0 a
41.0—
42.0—
43.0—
44.0—
45.0—
REMARKS:
- Borehole Groundwater Observations, m: 2.0
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page3/3
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START DATE: 28.06.2012

END DATE: 02.07.2012

CASING DIAMETER (MM): 151, 132, 113

BOREHOLE No. BH-B-11

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

LOCATION: COORDINATES:

Samtredia-Grigoleti Motor Road

X(m): 38T 0268947.0
Y(m): 4664548.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
£ = 3 = Q
| § |oE o8 |ele 8 93
8 & |ac|@2eels|g]| & DESCRIPTION OF STRATA a3
A o |eEs|>P258(g(g| 2 o
TG AN PR o
w3 39S [R[S] ¢ E
o0 (] —
>
0 Ground surface
] 0.3 —| Brown, firm CLAY with plant roots - TOPSOIL . :‘:"'"':'
10 — _ . . .
— Saturated, brownish-gray, fine grained SAND with very thin clay
] layers and lenses and with up to 5% gravel inclusoins (aQ
_ 1.7-20( U Quarternary System. Alluvial deposits)
20 — 1122
- 23
-1 4002 =]
30 7 7030 M
] Brown-grayish, soft CLAY with very thin sand interlayers =5 -
4.0 — 1] 1] 1]8023 (aQ Quaternary System. Alluvial deposits) =]
— 8035 ===
— 4.4-48( U L ——
>0 — 804.1 F o=
1 54 L=
6.0 —] 2|2]|3 5% 05
- 6.0-6.4( U A
7.0 — o]
80 — e
3 8790l U |, |,]4 PN
9.0 7 Saturated, dark gray, fine grained SAND with very thin clay lenses
— (aQ Quarternary System. Alluvial deposits) .
10.0 — o
11.0— e
] 113118 U s
12.0— oo
13.0—] 13.1 {0
N <]
14.0 _ 111 Dark gray, soft CLAY C_——
n (aQ Quaternary System. Alluvial deposits) [— -]
. 143148 U 9.142 r
15.0 __ 8254 ;
REMARKS:

Borehole Groundwater Observations, m: 0.5

Logged By: T. Danelia

GeoEngineering Ltd

Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Name:
Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222

Project Motor Road Page 1/3
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START DATE: 28.06.2012

END DATE: 02.07.2012

CASING DIAMETER (MM): 151, 132, 113

BOREHOLE No. BH-B-11

LOCATION: COORDINATES:
DRILLING METHOD : ROTARY ; : : .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0268947.0
DRILLING CONTRACTOR : GeoEngineering Lt Y (m): 4664548.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery [No. of blows < 1
X <
1S € 3 o O
S | £ |oE o8 |ele| 93
3 & |acl|@2elels|s]| & DESCRIPTION OF STRATA 33
o | 8 |eESlFs2S|8|¥]| 5 °%
D] ~— I I}
a8 | 53l2|2|8] ¢ E
oN ©
>
15.0 —] Dark gray, soft CLAY = -
— aQ Quaternary System. Alluvial deposits | — _
1155 842 (aQQ ry Sy posits) = -
16.0 ] Saturated, dark gray, fine grained SAND
R (aQ Quarternary System. Alluvial deposits)
1166
- 1121 1 104-5.1 I
17.0— — _
. 172176 U 3264 P -
18.0— 8033 - = -
19.0 0142 | =5
] 905.1 =
20.0—] 1111 L - -
] bos5210 U Dark gray, soft CLAY rarely with thin sand interlayers L :::
210 (aQ Quaternary System. Alluvial deposits) F<m>|
22.0—] iy
23.0 F—
24.0—] --Z
1 p41-248 U = E 1
250 248 bugos] U e
B Very organic CLAY (aQ Quaternary System. Alluvial deposits) b
] 256 ==
26.0—] 1 1] 29231 <<=
] 6500 Dark gray, soft CLAY - A
. 7 (aQ Quaternary System. Alluvial deposits) I — —
2710 27.2 ==
28.0—
] Saturated, gray, fine grained SAND
1 (aQ Quarternary System. Alluvial deposits)
29.0—
- 95300 D
30.0— S|7|6
REMARKS:

Borehole Groundwater Observations, m: 0.5

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Contract No. GC-1222

Page2/3
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START DATE: 28.06.2012 CASING DIAMETER (MM): 151, 132, 113
BOREHOLE No. BH-B-11
END DATE: 02.07.2012

LOCATION: COORDINATES:
DRILLING METHOD : ROTARY G : .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0268947.0
DRILLING CONTRACTOR : GeoEngineering Lt Y(m): 4664548.0
DRILLER: G. Lomidze Z(m):

Sample/Core SPT
Recovery [No.of blows| & 3
¥ <
£ 1S ° = O 4
- - [} 173 =
2 %. o E o £7 E|E 2 8 8
8| & |es|sgg|§ls|8] 8 DESCRIPTION OF STRATA °g
s lFTgle|2 Y| & »
35| 5ga|2|s] ¢ =
oNn Q) -
>
30.0_]
31.0—
32_0__ 4168
— Saturated, gray, fine grained SAND
7] (aQ Quarternary System. Alluvial deposits)
33.0—
34.0—]
N 345350 D
35.0—
36.0—
37.0—]
38.0—
39.0 ]
40.0—
41.0—
42.0—
43.0—
44.0—
45.0—
REMARKS: i
- Borehole Groundwater Observations, m : 0.5 .
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page3/3
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START DATE: 04.08.2012 CASING DIAMETER (MM): 151, 132, 113 BOREHOLE No.
END DATE: 05.08.2012 BH-B-11a
LOCATION: COORDINATES:

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

Lanchkhuti Region, Village Japana

X(m): 38T 0268111.0
Y(m): 4664599.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
£ = 3 = Q
S| § |oE o8 |ele| @ ok
8 & |ac|@2eels|g]| & DESCRIPTION OF STRATA a3
%) =) £ 0 >0 510 |o |w g o>
s3 M25 22| Io
P3| 37e|C|8 | 2 5
o0 o —
>
0 Ground surface
] 0.5 Dark brown, firm, intermediately plastic CLAY with plant roots - '-;:: JL:
7 ] TOPSOIL [ 2o
10 — 4(6(8 - =_
- 1.3-1.5| D ==
] Light brown with rust and gray spots, firm CLAY T =
2.0 — (aQ Quaternary System. Alluvial deposits) ~ -
30 — 31 S
T Gray, soft CLAY with thin sand layers and lenses ::1}
4.0 —] 83101 (aQ Quaternary System. Alluvial deposits) L= _
— 4.0-44( U -z
< 46 11850 -
50 —
] Saturated, dark gray SAND with thin clay layers and lenses
6.0 — (aQ Quarternary System. Alluvial deposits)
- 6.2-6.5| D
70 — 70
N 16391 Gray, soft CLAY
] (aQ Quaternary System. Alluvial deposits)
80 — g2
9.0 —
] 2121 1 Saturated, gray SAND with thin clay layers and lenses
10.0 — hoo104 D (aQ Quarternary System. Alluvial deposits)
11.0—
1116
12.0— 15784 Gray, soft CLAY with thin sand layers and lenses
1124 (aQ Quaternary System. Alluvial deposits)
13.0—1 132 . .
: Saturated, gray SAND with thin clay layers and lenses
7 —‘ (aQ Quarternary System. Alluvial deposits)
14.0 -
— H41-150 U Gray, soft CLAY with thin sand layers and lenses —.’:
7] (aQ Quaternary System. Alluvial deposits) —-_
15.0 1 6288 - -
REMARKS:

Borehole Groundwater Observations, m: 4.30

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Drilling and Laboratory Works for Engineering-geological

Contract No. GC-1222

Page 1/2
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START DATE: 04.08.2012 CASING DIAMETER (MM): 151, 132, 113

END DATE: 05.08.2012

BH-B-11a

BOREHOLE No.

DRILLING METHOD : ROTARY

DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd
DRILLER: G. Lomidze

LOCATION: COORDINATES:
Lanchkhuti Region, Village Japana

Y(m): 4664599.0
Z(m):

X(m): 38T 0268111.0

Sample/Core SPT
Recovery |No. of blows < ZII
€ S 3 .x.. O 4
s | £ |oEloesl leleld S8
S & |ac|e2gle|s|S]| & DESCRIPTION OF STRATA =]
[} = €0 |>2 5|lQ|2o|w ) oS
s FeeI9|Y | Tron
P8 3RS |R|B| e E
o0 © —
>
15.0—] —
- Gray, soft CLAY with thin sand layers and lenses o=
] (aQ Quaternary System. Alluvial deposits) 7
16.0— 16.1 16871 S
17.0—]
18.0— 2|32
m Saturated, dark gray, fine grained SAND with thin clay layers and
19.0 — lenses
— 190194 D (aQ Quarternary System. Alluvial deposits)
20.0—]
21.0—]
1218
22.0— 4669 F—— —|
]
23.0—| 7079 = _
N 4274 -
24.0— Gray, soft CLAY = -
— bao24d U (aQ Quaternary System. Alluvial deposits)
25.0— T1 1| 2 f2963 -
26.0— =
J 267 i
27.0—] Saturated, dark gray, fine grained SAND with thin clay layers and
. lenses
1 (aQ Quarternary System. Alluvial deposits)
28.0— 280 .
-
T 436( Creenish-gray, soft CLAY with thin sand layers and lenses :,:7:
29'0__ (aQ Quaternary System. Alluvial deposits) ==
1 300 P9530Q U ol2l 4 -
30.0
REMARKS:
- Borehole Groundwater Observations, m: 4.30 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 01.08.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-12
END DATE: 03.08.2012
LOCATION: COORDINATES:
gﬁitt;gg %Eﬁ%ﬁqﬁé{gvs Village Kviani X(m): 38T 0265560.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4664313.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
¥4 <
£ € 3 o O
S| § |oE o8 |ele| @ 93
3 & |ac|@2eels|g]| & DESCRIPTION OF STRATA =]
* o |8 |F258|g8(9] 8 o5
© O -g | — | S 7] Twn
w3 39S [R[S] ¢ E
o0 (] —
>
0 Ground surface
- Brown, firm CLAY with up to 5-10% gravel inclusions and with :J‘:: wa
1 o6 plant roots o
1.0 ] 12 Dark brown, firm CLAY -— _
7 17 Grayish-brown, fine grained SAND with thin clay layers and
4 ] lenses
2.0 — - -
- 4166 pr21a: ]
3.0 — P10-144 -
] Brownish-gray, firm CLAY :’: =
40 — 4043 U sy .
] 4547 U P1.3-12.3 1:1 1
50 —] P02-114 L= 1:1,
6.0 — 59 6064 U |1]2]|2 372 ::: —
] Brownish-gray, soft CLAY :} A
70 —] 22 | w 16.2-8.6 =
4 7 |7276| U 14.16.
8.0 — 8083 U 12,067
] 10874 Grayish-brown, very organic CLAY
90 — 13.1-7.9
’ - 93
10.0 — 1112 h23e3 s
11.0— 11.16.2 =T ]
— 110114 U _ -
1 11.0-6.1 e
12.0— 11859 -
7] Dark gray, soft CLAY =
] 12.1-6.1 S
13.0 ]
14_0__ 13.7-6.2 {:,;,
. =5
15.0 — - =
REMARKS:
- Borehole Groundwater Observations, m: 7.2 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/2
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START DATE: 01.08.2012

END DATE: 03.08.2012

CASING DIAMETER (MM):
146, 127, 108, 89

BOREHOLE No. BH-B-12

LOCATION: COORDINATES:
DRILLING METHOD: ROTARY : o .
DRILLING EQUIPMENT : UGB-VS Village Kviani X(m): 38T 0265560.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4664313.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery [No. of blows < 1
¥4 <
1S € 3 o O
S | £ |oE o8 |ele| 93
S & |acl|@2elels|s]| & DESCRIPTION OF STRATA =]
@ | o |E8PE38 (3|42 of
T O c o~ |« > n T’
P8 IR|S|2|B ] ¢ 5
oN © -
>
15.0— -~
] 157160 U E= -3
16.0— 21112 L= _
- =
17.0— i
18.0—] ]
. 183187 U =~
19.0—] - -3
20.0— 12150 =
_ <
- 0.3-204 U —_ =
21.0— i
] ;:,
22.0— -
- Dark gray, soft CLAY = - e
23.0—] 1122 Bt
24.0— 13563
oA pao244 U I
25.0— - - -1
. <
26.0— ==
27.0—] 1112 [14060 I
. 74277 U
28.0— -
290
N p94300 U =
30.0— 30.0 1122 [13563 =
REMARKS:
- Borehole Groundwater Observations, m: 7.2 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/2
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START DATE: 28.07.2012 CASING DIAMETER (MM):

146, 127, 108, 89 BOREHOLE No. BH-B-13
END DATE: 29.07.2012

LOCATION: COORDINATES:

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

Lanchkhuti Region, Village Cholobargi

X(m): 38T 0263452.0
Y(m): 4664158.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery No. of blows < O
X <
£ € 3 = Q
S| § |oE o8 |ele| @ ok
3 ¢ |ac|é&2elels|g| & DESCRIPTION OF STRATA =]
& QO |eESs k33|85 4 o3
A%l 59|28 e 5
o0 (] —
>
0 Ground surface
] 06 Slightly moist, brown CLAY with fine and medium grained :,‘.,"':_":
T ’ —| gravel, and with little amount of plant roots - TOPSOIL "':':"_.-:
1.0 — 1012| U e
7 Slightly moist, brown with rust spots, firm CLAY : = :—:
— (aQ - Quarternary System. Alluvial deposits) = ——
2.0 — - —
- 23 I
] Saturated, dark gray, fine grained SAND with thin clay
- 29 interlayers
3.0 ] I19'8-12'5_| (aQ Quarternary System. Alluvial deposits)
. 32-36| U |3 2|2 f7tiog I
40 1 40 16.293 —
- 13.4-7.1 - :1} -
50 -
] 52-56| U -
6.0 — 1| 2] 2 peo103 [
N 18.2-8.9) =]
7.0 — 1336 S
] 14.28.0 i
7 7579 U F -
8.0 — ,777 ::
9.0 Dark gray, soft CLAY with some sand layers and lenses; some 2 :i} -
— content and lenses of peat can be seen at 5.8-8.0m interval [ —]
n (aQ - Quarternary System. Alluvial deposits) -
10.0 -l e
11.0 — E ==
] 11.0114 U [ —— |
12.0 57:::
N K i
13.0— 35 e
14.0 — .
1 148 i
15.0 —
REMARKS:

Borehole Groundwater Observations, m: 2.3

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Contract No. GC-1222

Page 1/2
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START DATE: 28.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-13
END DATE: 29.07.2012
LOCATION: COORDINATES:
DRILLING METHOD : ROTARY : ; : : .
DRILLING EQUIPMENT : UGB-VS Lanchkhuti Region, Village Cholobargi X(m): 38T 0263452.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y (m): 4664158.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
= € 3 = O
3| £ |oE o2 |ele 8 93
S & |acl|@2elels|s]| & DESCRIPTION OF STRATA 33
o | o |eS>L358|a|9]| 8 o=
S8 22<|ald|@ ro
8| 2Zo|=|a| 2 &
oN ©
>
15.0—
16.0—]
17.0—]
— 70174 D
18.0—_ 1134
19.0—
20.0—]
21.0—]
22.0— _
-1 Dark gray, fine grained SAND with thin (from 3 up to 10cm) clay
_ layers and lenses (aQ Quarternary System. Alluvial deposits)
23.0— 2|66
24.0—]
] pa32sq D
25.0—
26.0—
27.0—]
28.0—]
29.0—
n 92304 D
30.0— 30.0 3|56
REMARKS:
- Borehole Groundwater Observations, m: 2.3 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 26.07.2012

END DATE: 28.07.2012

CASING DIAMETER (MM):
146, 127, 108, 89

BOREHOLE No. BH-B-14

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

DRILLER: G. Lomidze

Lanchkhuti Region, Village Cholobargi

LOCATION: COORDINATES:
X(m): 38T 0262171.0
Y(m): 4664019.0
Z(m):

Sample/Core SPT
Recovery No. of blows T 1
IS = 3 i é -
g | € |0E|e€3 |elel € 93
8 & |acl|@2eels|la]| & DESCRIPTION OF STRATA =
%] s} ES [>25358[][2] 2 o >
sE FgaeI2|¥| o o
P8 37|28 ¢ E
o0 S |
>
0 Ground surface
1 o4 Slightly moist, dark brown, firm CLAY with plant roots -
3 "| TOPSOIL
10 —
7 Slightly moist, grayish-brown with rust spots, firm CLAY
— (aQ Quarternary System. Alluvial deposits)
N 1820 U
2.0 — 21 215 w
] Saturated, dark gray, fine and medium grained SAND
-1 28 (aQ Quarternary System. Alluvial deposits)
30 — 1121 -| X
40 —| 13.87.5 r
— 4044 U -
] 10.7-6.0 F=2-
50 —| [11.8-5.9) Es=4d
6.0 —] 11.07.1 —
- 8.0-4.7 - :1 —
. 7.6-8.0 1 -
70 — Ultls o
80 — 8.5-4.1 e
N Dark gray, soft CLAY with peat and also sand layers and lenses of [ :—:, =
7 very little size =
9.0 — (aQ Quarternary System. Alluvial deposits) == -
. 9.2-3.9 .
10.0 — 10.04.3 |
11_0__ 1 1] - |72-39 L{:i
N 8.4-4.7 -
12.0— 9.1-3.9 =]
] 120124 U oy _
13.0— 6333 =
140_ 14.2 577777
— Dark gray, fine grained SAND with soft clay (5-15cm) layers and
7] lenses
15.0 — 113]3 (aQ Quarternary System. Alluvial deposits)
REMARKS:

Borehole Groundwater Observations, m: 2.1

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological
Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Motor Road

Contract No. GC-1222

Page 1/2
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START DATE: 26.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-14
END DATE: 28.07.2012
LOCATION: COORDINATES:
DRILLING METHOD: ROTARY Lanchkhuti Region, Village Cholobargi X(m): 38T 0262171.0

DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4664019.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery No. of blows g 3
¥ <
g | £ |0E|e€3 lelelé 98
3 & |ac|e2gleE|s|S| & DESCRIPTION OF STRATA 23
o |8 |ES|IPE58(3(9] 2 o5
T © c o< |slas] @ o0
208 S53|s(L|S | @ [
n [ - c
oN © —
>
15.0—
16.0—
" 163167 D
17.0—
18.0 —] 213]4
19.0—
20.0—]
21.0—
- P10214 D
22-0__ Dark gray, fine grained SAND with soft clay (5-15cm) layers and
- lenses
] (aQ Quarternary System. Alluvial deposits)
23.0— 2144
24.0—]
25.0—
T p512584 D
26.0—]
27.0— 21413
28.0—
29.0—
] 9.6-300
30.0— 30.0 b 21414
REMARKS:
- Borehole Groundwater Observations, m: 2.1
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 20.07.2012

END DATE: 25.07.2012

CASING DIAMETER (MM):
146, 127, 108, 89

BOREHOLE No. BH-B-15

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Ltd

DRILLER: G. Lomidze

LOCATION: COORDINATES:
Lanchkhuti Region, Village Nigoiti

Y(m): 4663779.0
Z(m):

X(m): 38T 0260529.0

Sample/Core SPT
Recovery No. of blows T 2(‘
£ £ 3 < O
g | € |0E|e€3 |elel € 93
8 & |acle22E|s|S| & DESCRIPTION OF STRATA =
%) a] ES 2389 2 0 >
sE FgaeI2|¥| o T
2ol ISR S] 2 5
o0 S |
>
0 Ground surface
-1 03 Slightly moist, grayish-brown, stiff CLAY with plant roots - ::‘.."':n"
_ TOPSOIL e tety
1.0 — 1.0-1.2[ U F =
T Slightly moist, brown with rust spots, firm CLAY -]
a (aQ Quarternary System. Alluvial deposits) T
2.0 — —
- 25 i - -
30 1122 fe264 =]
3 hs.1-8.d Slightly moist, brown with rust spots, soft CLAY with very moist i —
-1 36.3.9 sand layers and lenses (from 5 up to 10cm) F=_"
4.0 —] o U 15.7-7.4 aQ Quarternary System. Alluvial deposits .
- [14.9-6.7 ::1} ’:
1 48 -
50 —] 6 [10[12
6.0 —
7] 6.0-6.3| D
70 —
8.0 1 7 (814
B Saturated, dark gray, fine and medium grained SAND
] (aQ Quarternary System. Alluvial deposits)
n 8.7-9.0| D
9.0 —
10.0 —
11.0— 61919
- 110113 D
1118 -
12.0 — 13.1-6.3 R
. 14.76.9 o =
— Dark gray, soft CLAY with thin sand layers and lenses .
13.0 ] 1| 2| 2 h1.7-5d (aQ Quarternary System. Alluvial deposits) F——
1 11.94.3 L :{
- 13.7 - -
14.0 ] Dark gray, fine grained SAND with soft clay layers and lenses (from
— Sup to 15cm)
T (aQ Quarternary System. Alluvial deposits)
15.0 —
REMARKS:

Borehole Groundwater Observations, m: 3.6

Logged By: T. Danelia

GeoEngineering Ltd

Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Name:
Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222

Project Motor Road

Page 1/2
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START DATE: 20.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-15

END DATE: 25.07.2012

G oD RO LOCATION: COORDINATES:
DRILLING METHOD : ROTARY H H H Lot .
DRILLING EQUIPMENT : UGB-VS Lanchkhuti Region, Village Nigoiti X(m): 38T 0260529.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4663779.0
DRILLER: G. Lomidze Z(m):

Sample/Core SPT
Recovery [No. of blows

3 |
1S E_ 3 f é _
g | £ |0E|e€3 lelelé 98
3 & |ac|e2gleE|s|S| & DESCRIPTION OF STRATA =
o | o [ES 328|892 2%
[ IS c ol | |A 7] T ®»
N o ST (LK ]| @ [
(2] [ - c —_
oN © -
>
15.0
-] 154157 U
16.0—_ 212(3
17.0—]
18.0—
] Dark gray, fine grained SAND with soft clay layers and lenses
19.0_7] 195198 U (from 5 up to 15cm)
T (aQ Quarternary System. Alluvial deposits)
20.0—] 2133
21.0—]
22.0—
23.0— 230 -

c
T
N

P34-240

I

[&)]

(&)
I

N

o

o
|
T

] P
26.0— - -

7 Gray, soft CLAY with peat content — =]

. pes2rq U (aQ Quarternary System. Alluvial deposits) =
27.0— 5157 B

- e
28.0— ==
29.0— s

= £93297 U L=
30.0— 300 >|7|° ==
REMARKS:
- Borehole Groundwater Observations, m: 3.6

Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 17.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-16
END DATE: 20.07.2012
LOCATION: COORDINATES:
gﬁitkigg yggg,&%l\lﬁo{ﬁ?gvs Lanchkhuti Region, near old stadium X(m): 38T 0256381.0
DRILLING CONTRACTOR : GeoEngineering Ltd Y(m): 4665197.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery |No. of blows < ZII
£ £ 32 ; O
g g o€ 1,58 gele| 2 8 8
S e |aclaz2ele|d|s| & DESCRIPTION OF STRATA a5
D a] ES 23819 (1Q| 2 [
g8 F8HIL|? I | v o
PE| ZRS|R|B]| ¢ E
i © —
>
0 Ground surface
1 04 Slightly moist, dark brown, firm CLAY with plant roots -
3 7] TOPSOIL
1.0 ] Slightly moist, light brown with rust spots, firm CLAY
— 14-169 U (aQ Quarternary System. Alluvial deposits)
71 18 1517 U
2.0 —
1 26
3.0 —| 4 (717
4.0
- 4.2-45( U
50 —] 5 (10] 11
6.0 — Saturated, brownish-gray, fine grained SAND
— (aQ Quarternary System. Alluvial deposits)
70 —
1 4 (9112
8.0 . 8.0-8.3| U
9.0 —
10.0 __ 17.1-8.7] 77777777
. 13.3-6.4 -
11.0— T 1|1 o257
N 113116 U -
- Dark gray, soft CLAY with very moist, thin sand layers and lenses =
12.0 T h1s-7.d (aQ Quarternary System. Alluvial deposits) -
. [13.1-7.9 |
13.0— 1| 2|2 h2164 ]
7 13.8-9.1 = -
14.0— 14.2 —
- Dark gray, fine grained SAND with thin clay layers and lenses
1 1as (aQ Quarternary System. Alluvial deposits)
15.0 212|3 1
REMARKS:
- Borehole Groundwater Observations, m: 2.35 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/2
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START DATE: 17.07.2012

END DATE: 20.07.2012

CASING DIAMETER (MM):
146, 127, 108, 89

BOREHOLE No. BH-B-16

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Lt

LOCATION:
Lanchkhuti Region, near old stadium

COORDINATES:
X(m): 38T 0256381.0
Y(m): 4665197.0

Borehole Groundwater Observations, m: 2.35

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery No. of blows g O
X <
= € 3 - Q 4
S | £ |0E o8 lelel® 93
3 s |sc|&2elEls|g]| & DESCRIPTION OF STRATA as
o |0 |ESFs2S8IF |5 °%
D — I ]
S| 53|28 e E
el ©
>
15.0— Dark gray, soft CLAY rarely with fine grained sand layers and
m lenses
- 55158 U (aQ Quarternary System. Alluvial deposits)
16.0— 16.0
m Dark gray, fine grained SAND with thin clay layers and lenses
17.0— (aQ Quarternary System. Alluvial deposits)
7] 176 S
18.0— 212|2 — =]
7] ng2-185 U —
19.0 -
— ,
20.0—] 1] 1| 1 |9.44.7| Dark gray, soft CLAY {}—:*
— b022084 U (aQ Quarternary System. Alluvial deposits) — _—
— ’ 11.1-7.3 -— _
21.0—] 10.8-6.9 ’
22.0— ——
1 225 = =
23.0 ] 1122
24.0—]
25.0—
1 po4260 U Dark gray, fine grained SAND with thin clay layers and lenses,
26.0 ] rarely with peat content
- (aQ Quarternary System. Alluvial deposits)
27.0— 212|3
28.0—
29.0—
] PO.7300 U
30.0— 30.0 312(3
REMARKS:

Logged By: T. Daneclia

GeoEngineering Ltd

Project Name:

Drilling and Laboratory Works for Engineering-geological
Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Motor Road

Contract No. GC-1222

Page2/2
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START DATE: 14.07.2012 CASING DIAMETER (MM):

146, 127, 108, 89 BOREHOLE No. BH-B-17
END DATE: 16.07.2012

LOCATION: COORDINATES:

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS

DRILLING CONTRACTOR : GeoEngineering Lt

Lanchkhuti Region, near "Lanchkhuti" stadium | X(m): 38T 0256284.0
Y(m): 4665212.0

DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery  [No. of blows g 1
X <
= € 3 = O
3 | £ |0 o8 lelel® 93
8 & |ac|@2elels|s]| s DESCRIPTION OF STRATA 33
o 0 |ES|P258(2]9]| 2 o=
ol R A N R R T
P8l IS8 ¢ 5
i © —
>
0 Ground surface
- Slightly moist, dark brown, firm CLAY with plant roots - :n,r:_n'-' N
] 05 H TOPSOIL e
1.0 _ Moist, light brown with rust spots CLAY L :} -
— 15 11%-_“}52 8 (aQ Quarternary System. Alluvial deposits) = =
20 — =
3.0 —| 1] 2] 1 5182 i
. 11759 =
40 —] 15.96.1 S
. 179104 -
- 47-5.0 L —
50 — U —_ - -
6.0 — 1] 1] 1 pr2sq] =]
- 16.0-7.9 F-- 7
_ 1172100 . . . ) e
7.0 ] Brownish-gray and gray, soft CLAY with very moist, fine grained, —--
— 73-76| U thin sand interlayers, rarely with peat content |
] (aQ Quarternary System. Alluvial deposits) e
8.0 — 1(2] 2 foo = -
90 — 15.2-8.3 L
10.0 [
i 100104 U 12371 = } - B
11.0— T gE =
- 15.1-6.7] L — ]
12.0— =
14.0 ] 137140 D 21414 Saturated, dark gray, fine grained SAND with thin clay layers and
R lenses
7] (aQ Quarternary System. Alluvial deposits)
15.0
REMARKS:
- Borehole Groundwater Observations, m: 1.5 )
Logged By: T. Danelia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/2
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START DATE: 14.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-17
END DATE: 16.07.2012
LOCATION: COORDINATES:
gﬁitkigg %ﬂggg)&[});Nl}rOTU&sz Lanchkhuti Region, near "Lanchkhuti" stadium | X(m): 38T 0256284.0
DRILLING CONTRACTOR : GeoEngineering Lt Y(m): 4665212.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery [No. of blows g 1
X <
= € 3 = O
S | £ |0E o8 lelel® 93
S & |acl|@2e|lels|3]| & DESCRIPTION OF STRATA =
n ] £S5 [>25|8|2(2] & as
SN R AN S| @ on
°3 ISR S| 2 E
el ©
>
15.0— 15.1 &
- 17.7-6.8 <
] 50 .
16.0— 1 35 Dark gray, soft CLAY rarely with fine grained sand layers and R
T lenses F T
- (aQ Quarternary System. Alluvial deposits) - o
17.0— Py
— 175 S
18.0—]
. 180183 D
19.0—
20.0—] 2(3]3
21.0—]
22.0—
23 0_— 213124 Dark gray, fine grained SAND with thin clay layers and lenses
] (aQ Quarternary System. Alluvial deposits)
n pP37244 D
24.0—]
25.0—
26.0—
27.0—
28.0—
- 28.4 FZ -
29 0__ Dark gray, soft CLAY rarely with fine grained sand layers and -
4 lenses .
1 (aQ Quarternary System. Alluvial deposits) |- |
] PO
7 300 P79 D 2]2]2 e
30.0— : =
REMARKS:
- Borehole Groundwater Observations, m: 1.5 )
Logged By: T. Daneclia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 11.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-18
END DATE: 13.07.2012
G OD: RO LOCATION: COORDINATES:
DRILLING METHOD : ROTARY - .
DRILLING EQUIPMENT : UGB-VS Lanchkhuti X(m): 38T 0255215.0
DRILLING CONTRACTOR : GeoEngineering Lt Y(m): 4665538.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery [No. of blows < 0
X <
= € 3 - O
3 | £ |0 o8 lelel® 93
3 s |sc|@2elEls|S| & DESCRIPTION OF STRATA =]
o |8 |ESFs2S(8IF |5 °3%
D] ~— I I}
a8 | 53l2|2|8] ¢ E
i © —
>
0 Ground surface
-] 0.5 | Slightly moist, dark brown, firm CLAY with plant roots - :_"':: ..",',:
] TOPSOIL e e
10 — 4 (5|5 pasrd et
R 10131 U —
- 1.5 pr0-164__ Moist, light brown with rust spots CLAY = -
n (aQ Quarternary System. Alluvial deposits) F— -
20 — L~ |
— 14.9-8.3 C ’:i—:
3.0 —| 1| 2( 1 |o.1-3.7| Brownish-gray, soft CLAY [ =
- (aQ Quarternary System. Alluvial deposits) F—
. 12.0-5.7] T— -
40 ]
1 4 lao4s| U
] 48 Saturated, dark gray, fine grained SAND
- = aQ Quarternary System. Alluvial deposits
50 —] 11112 —| (@aQQ Ty Sy p )
- 12.0-7.1 F— —
6.0 —] 8.1-52 i:: =
1 e
70 6.7-7.0] U 12.36.7 = {7{
80 1 ==
- 70 Dark gray, soft CLAY with fine grained, thin sand interlayers with [ == _|
] peat content at the upper part N
- (aQ Quarternary System. Alluvial deposits) — -
9.0 __ = —
. <=
10.0 — Sy
11.0— =2
- <>
=4 1.7 [
12.0— 12
] Dark gray, fine grained SAND with thin clay layers and lenses
13.0 -] (aQ Quarternary System. Alluvial deposits)
14.0— 141 3
15.0 - -
REMARKS:

Borehole Groundwater Observations, m: 1.3

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological

Contract No. GC-1222

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Page 1/2
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START DATE: 11.07.2012 CASING DIAMETER (MM):
146, 127, 108, 89 BOREHOLE No. BH-B-18
END DATE: 13.07.2012
LOCATION: COORDINATES:
DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS Lanchkhuti X(m): 38T 0255215.0
DRILLING CONTRACTOR : GeoEngineering Lt Y(m): 4665538.0
DRILLER: G. Lomidze Z(m):
Sample/Core SPT
Recovery [No. of blows g 1
X <
= € 3 = Q 4
S | £ |0E o8 lelel® 93
8 & |acl|@2e|lels|3]| & DESCRIPTION OF STRATA =
(%] o} £S5 [>25|8|2(2] & as
SN R AN S| @ on
° 8 I3RS | 2 5
el ©
>
15.0 ]
] e
16.0 — i
17.0— ]
i oS
18.0 —] Fo— =
— 180190 U -
n Dark gray, soft CLAY with fine grained, thin sand interlayers F——
19.0— (aQ Quarternary System. Alluvial deposits) :::
20.0] e
21.0—] ]
. e
22.0— —
] 24230 U - -2
23.0—| 230 —
24.0—]
250 ] Dark gray, fine grained SAND with thin clay layers and lenses
1 (aQ Quarternary System. Alluvial deposits)
26.0—
27.0—
1 o7e 77280 U
28.0—
il Dark gray, soft CLAY rarely with fine grained sand layers and
- lenses
29.0— (aQ Quarternary System. Alluvial deposits)
] po730q U
31.0— T2]2
REMARKS:
- Borehole Groundwater Observations, m: 1.3 )
Logged By: T. Daneclia
Project Name:
GeoEnginee ring Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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START DATE: 10.06.2012

END DATE: 10.06.2012

CASING DIAMETER (MM): 146, 127, 108

BOREHOLE No. BH-U-I1

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS
DRILLING CONTRACTOR:

LOCATION:
Samtredia, railway crossing (at Wissol base)

COORDINATES:
X(m): 38T 0279564.0
Y(m): 4669178.0

DRILLER: R. Siradze Z(m):
Sample/Core SPT
Recovery |No. of blows < 1
X <
= € 3 = O
S| £ |oE o8 |ele| 93
3 & |acl|@2elels|s]| & DESCRIPTION OF STRATA =]
o | 8 |EEIPE53 (8|9 2 o=
T B 2ac ||| ® T
P8 IR|S|2|B ] ¢ 5
o0 © —
>
0 Ground surface
1 o4 Moist, brown, stiff, sandy silty CLAY with plant roots - TOPSOIL """_"'n:-n.'..
10 — ]
2.0 — - :’::
3.0 __ -
— 3.2-34( U ,'::',
] Very moist, gray-rust color, soft CLAY L= ]
4.0 ] (aQ - Quarternary System. Alluvial deposits) - :i;
50 —] ]
— 5.1-56.3[ U T
6.0 — - :’::
7.0 — ==
- 75 ==
Z 7779 U
8.0 —
9.0 ]
10.0 —
- 10.2-104| U
] Saturated, gray, fine grained SAND with thin clay lenses
11.0 — (aQ - Quarternary System. Alluvial deposits)
12.0 —
] 12.8-13.0)
13.0 v
14.0—] 14.0
15.0 —
REMARKS:
- Borehole Groundwater Observations, m: 3.05 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page 1/1
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START DATE: 11.06.2012

END DATE: 11.06.2012

CASING DIAMETER (MM): 151, 132

BOREHOLE No. BH-U-2

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS
DRILLING CONTRACTOR:

LOCATION:
Samtredia-Grigoleti Motor Road

COORDINATES:
X(m): 38T 0279040.0
Y(m): 4668963.0

DRILLER: R Siradze Z(m):
Sample/Core SPT
Recovery No. of blows < 0
X <
= S 3 = O .
S| £ |oE o8 |ele| 93
3 s |ac|8&2elEls|g| & DESCRIPTION OF STRATA a5
o o |eESs|P258(k(9] 8 o=
T G 2o |23 | @ o
P8 IR|S|2|B ] ¢ 5
o0 © —
>
0 Ground surface
] o5 -| Slightly moist, brown, firm CLAY with plant roots - TOPSOIL ':: ...".,: ':‘-
10 — - =
- Slightly moist, brown, firm CLAY — - ]
7] (aQ - Quarternary System. Alluvial deposits) - ——
20 4 2.1 - -
] 7T<5%7
30 — =2
40 I
— 4.0-43( D Very moist, rust color-gray, soft CLAY with thin sand lenses and e
T layers )
50 ] (aQ - Quarternary System. Alluvial deposits) - - ]
6.0 — — -
] =
-] 6.8 ——
70 —
80 —
9.0 ]
- Saturated, dark gray, fine grained SAND with gray, soft clays layers
7] 9598 D (aQ - Quarternary System. Alluvial deposits)
10.0 —
11.0
12.0—1 121
] =
13.0— e
] Gray, soft CLAY |~ :i —
= (aQ - Quarternary System. Alluvial deposits) i
14.0 — ES=3
. 142445 D ==
15.0—] 150 =]
REMARKS:
- Borehole Groundwater Observations, m: 3.4 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page1/1
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START DATE: 15.06.2012

END DATE: 15.06.2012

CASING DIAMETER (MM): 146, 127

BOREHOLE No. BH-U-3

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS
DRILLING CONTRACTOR:
DRILLER: R. Siradze

LOCATION: COORDINATES:

Samtredia-Grigoleti Motor Road

X(m): 38T 0278292.0
Y(m): 4668521.0
Z(m):

Sample/Core SPT
Recovery |No. of blows < 1
X <
= € 3 - O
S| £ |oE o8 |ele| 2
3 & |acl|@2elels|s]| & DESCRIPTION OF STRATA a5
o | 8 |EEIPESI8IS|9 2 o
T B3 2ac ||| ® o
PE| PSR |B] ¢ E
o0 < —
>
0 Ground surface
] Brown, firm CLAY with plant roots - TOPSOIL ":_"':: e
T fn—:nf,
] Very moist, brownish-gray, soft CLAY with fine grained sand lenses =
I : ~]
20 — and thin layers
— (aQ - Quarternary System. Alluvial deposits)
3.0 1 30
] 3538 D Saturated, dark gray, medium grained SAND with up to 5% well
40 — rounded gravel inclusions
7 (aQ - Quarternary System. Alluvial deposits)
go — 80 E
9.0 — 7
10.0— —
11.0— -
12.0 T Dark gray, soft CLAY
g (aQ - Quarternary System. Alluvial deposits) -
13.0 — - :’:
14.0— S
] 147154 U <
15.0 — —_
1 160 =
16.0 3
n Dark gray GRAVEL with sand matrix, with up to 10% cobbles . S -
] inclusions b .
17.0 — (aQ - Quarternary System. Alluvial deposits) % =
1174 +° o]
18.0
REMARKS:

Borehole Groundwater Observations, m: 0.9

Logged By: T. Danelia

GeoEngineering Ltd

Drilling and Laboratory Works for Engineering-geological
Investigation of Samtredia-Lanchkhuti-Grigoleti

Project Name Contract No. GC-1222

Project Motor Road Page 1/1




Annex 1, Page 48/49

START DATE: 16.06.2012 CASING DIAMETER (MM):
151,132, 112,93 BOREHOLE No. BH-U-4
END DATE: 17.06.2012
LOCATION: COORDINATES:
DRILLING METHOD : ROTARY ; : ; .
DRILLING EQUIPMENT : UGB-VS Samtredia-Grigoleti Motor Road X(m): 38T 0277989.0
DRILLING CONTRACTOR Y(m): 4668366.0
DRILLER: R. Siradze Z(m):
Sample/Core SPT
Recovery [No. of blows < 1
X <
1S € 3 o O
S| £ |oE o8 |ele 8 93
3 & |acl|@2elels|s]| & DESCRIPTION OF STRATA a3
N N R et EICIC AR °%
68| Sga|e|8] e E
o0 © —
>
0 Ground surface
- . 0
4 05 Moist, brown, firm CLAY - TOPSOIL e° °
4 I ki
10 — g
20 —
7] 2025 D
3.0 —
4.0
50 —] _ .
. 5.0-54| D Moist up to 1.8m and saturated at the lower part, gray, fine grained
1 SAND with thin (1cm thickness), of the same color, clay interlayers
] (aQ - Quarternary System. Alluvial deposits)
6.0 —
7.0 —
80 —
9.0 ]
10.0— 10.2
11.0—] |
— 12-11.6| U =
12.0 — -
] Dark gray, soft CLAY with peat (of little size) content :,:7:
13.0 - (aQ - Quarternary System. Alluvial deposits) = |
14.0 — ——
] 14.7-1500 U
15.0 — =
REMARKS:

Borehole Groundwater Observations, m: 1.8

Logged By: T. Danelia

GeoEngineering Ltd

Project Name:
Drilling and Laboratory Works for Engineering-geological

Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road

Contract No. GC-1222

Page 1/2
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START DATE: 16.06.2012

END DATE: 17.06.2012

CASING DIAMETER (MM):
151,132, 112,93

BOREHOLE No. BH-U-4

DRILLING METHOD : ROTARY
DRILLING EQUIPMENT : UGB-VS
DRILLING CONTRACTOR:

LOCATION:
Samtredia-Grigoleti Motor Road

COORDINATES:
X(m): 38T 0277989.0

Y(m): 4668366.0

DRILLER: R. Siradze Z(m):
Sample/Core SPT
Recovery [No. of blows < 1
X <
1S € 3 o O
S| £ |oE o8 |ele| 93
3 & |acl|@2elels|s]| & DESCRIPTION OF STRATA =]
n 0 |ES 258|219 8 o=
ol 2o |23 | @ T
P8 IR|S|2|B ] ¢ 5
o0 © —
>
15.0—_ - :: 1
16.0— ]
1 Dark gray, soft CLAY with peat (of little size) content -
] (aQ - Quarternary System. Alluvial deposits) -7
17.0—
_ 173177 U |
180181 —
T Saturated, dark gray, dense, rounded GRAVEL with sand +7 o
—118.9 18.7-18.9) D matrix and with up to 10% cobbles inclusions P, &
19'0__ (aQ - Quarternary System. Alluvial deposits)
20.0—]
21.0—
22.0—
23.0—
24.0—
25.0
26.0—
27.0—
28.0—
29.0—
30.0
REMARKS:
- Borehole Groundwater Observations, m: 1.8 )
Logged By: T. Danelia
Project Name:
GeoEngineering Ltd Drilling and Laboratory Works for Engineering-geological Contract No. GC-1222
Investigation of Samtredia-Lanchkhuti-Grigoleti
Project Motor Road Page2/2
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Annex 2.10,

Project: GC-1222 Drilling and Laboratory Works for Engineering-geological
investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor Road
Location: Georgia

Soils Chemical Testing - Laboratory Data

Aqueous Extract for 100g dry soil

# | BH/TP# Sdi?tphl,“f Unit PH | Organoic %
S073 cL Mg™ NH",

1 BH-B-1 | 3,4-3,65 ar No No | 0.0170 | No 7.00 48
2 BH-B-1 9,4-9,8 ar No No 0.0036 | 0.0002 | 6.70 1.6
3 BH-B-1 | 16,7-17,0 ar No No | 0.0158 | No 7.26 43
4 BH-B-1 | 25,0-25,3 ar No No | 00122 No 7.15 _
5 BH-B-2 | 5,25-5,5 ar No No | 0.0036 | 0.0004 | 6.40 1.4
6 BH-B-2 | 7,3-7,6 ar No No | 0.0158 | No 7.10 6.2
7 BH-B-2 | 14,0-14,3 ar No No | 0.0049 | 0.0004 | 6.30 _
8 BH-B-3 | 8,5-8,8 ar No No | 0.0085 | 0.0020 | 7.16 _
9 BH-B-4 |10,3-10,5 ar No No | 0.0085 | 0.0020 | 7.10 1.2
10 BH-B-4 |19,6-20,0 ar No No | 0.0097 | 0.0009 | 7.12 _
11 BH-B-4 |21,0-21,3 ar No No | 0.0085 | 0.0008 | 7.13 _
12 BH-B-7 |11.4-11.8 ar No No | 0.0160 | No 7.09 7.3
13 BH-B-9 | 10.0-10.3 ar No No 0.0085 | 0.0009 [ 7.15 0.5
14 BH-B-10 | 2.5-2.8 ar No No | 0.0200 | No 7.03 _
15 | BH-B-10 | 6.0-6.3 ar _ _ _ _ _ 34.6
16 BH-B-11 | 4.4-48 ar No No | 0.0050 | No 6.55 _
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Annex 2.10,

17 BH-B-16 | 1.4-1.7 ar No No 0.0185 No 7.08 _
18 BH-B-16 | 8.0-8.3 ar No No 0.0125 No 7.1 _
19 BH-B-17 | 7.3-7.6 ar No No 0.0122 | 0.0004 6.8 1.7
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Project: GC-1222 Drilling and Laboratory Works for Engineering-

Annex 2.10,

geological investigation of Samtredia-Lanchkhuti-Grigoleti Project
Motor Road
Location: Georgia

Results of laboratory study of ground water chemical composition

_ Contentin 1 liter
# | BH/TP,# Za;;’gll’“rf Unit PH
SO, CL’ Mg NH,
1 BH-B-1 3.05 mg-1 No 117.30| 46.21 | 0.20 6.87
2 BH-B-2 3.60 mg-1 No No 36.48 | 4.00 6.20
3 BH-B-2 5.20 mg-1 No 134.75] 29.18 | 2.00 6.76
4 BH-B-3 8,0-8,56 mg-1 No 141.84| 24.32 | 4.00 6.85
5 BH-B-4 410 mg-1 No 106.38 | 26.75 | <0,02 6.25
6 BH-B-5 212 mg-1 No 177.30| 9.73 0.80 6.27
7 BH-B-7 1.40 mg-1 No 170.211 12.16 | 0.80 6.43
8 BH-B-9 25 mg-1 No 120.51 29.17 | 2.00 6.70
9 BH-B-11 1.0 mg-1 No 140.81| 28.00 | 4.00 6.25
10 BH-B-14 22 mg-1 No 109.17 | 15.26 | 0.80 6.40
11 BH-B-16 3.0 mg-1 No 180.2 | 36.70 [ <0.02 6.95
12 BH-B-18 2.7 mg-1 No 118.16 | 41.15 | <0.02 6.75
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Annex 2.2, Page 1/90

Particle Size Distribution (Sieving)

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-1

. i Slightly moist, brown, stiff, intermediately ~ |Sample no.

Soil Description plastic CLAY Depth 34365 -

Test Method BS 1377, Part 2, 1990, 9.3 Date 5/30/2012
Initial dry mass ~ my 100 g

mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.3 0.30 99.70
600 um 0.3 0.30 99.40
425 um 0.2 0.20 99.20
300 um 0.3 0.30 98.90
212 ym 0.7 0.70 98.20
150 um 1.2 1.20 97.00
63 um 10.3 10.30 86.70
Passing 63 ym m, 86.7
Total (check with mg)
Rifled mg 30.0
40pum 35 10.10 76.60
20um 5.7 16.50 60.10
5um 11.4 32.90 27.20
2pum 2.8 8.10 19.10
Passing2 pm 10.1 19.10 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Annex 2.2, Page 3/90
Particle Size Distribution (Sieving)
Project Name | 11 e oy |
B Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-1
Sample no. 0
Soil description fine grained SAND
Depth, m 6.0-6.4
Test method BS 1377, Part 2, 1990, 9.3 Date 27.06.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 22,5 4,50 95,50
1.18 mm 33,0 6,60 88,90
600 pm 41,0 8,20 80,70
425 um 47,0 9,40 71,30
300 um 53,0 10,60 60,70
212 ym 62,0 12,40 48,30
150 pm 145,5 29,10 19,20
63 um 60,5 12,10 7,10
Passing 63 mm 56 710 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Annex 2.2, Page 5/90

Particle Size Distribution (Sieving)

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-1

Sample no.
Soil Description Gray, soft, highly plastic CLAY
Depth 9.4-9.8 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012
Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.2 0.20 99.80
1.18 mm 0.2 0.20 99.60
600 um 0.1 0.10 99.50
425 um 0.1 0.10 99.40
300 um 0.1 0.10 99.30
212 ym 0.1 0.10 99.20
150 um 0.1 0.10 99.10
63 um 0.2 0.20 98.90
Passing 63 ym m, 98.9
Total (check with mg)
Riffled mg 30.0
P
40um 2.8 9.20 89.70
20um 2.2 7.40 82.30
5um 9.1 30.00 52.30
2pum 6.1 20.10 32.20
Passing2 pm 12.6 32.20 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili




IIAySE[OABY] UIOY

azpibioo) Jewe |

azpe|iyoayoeo elejeN

panoiddy

ENREIo)

Jojesadp

000°000}

000°00L

ww ‘szis s|oiued

0000l 000°L 00L0 0100

__ann

||||||||||| - — — ]

P ey —— S—— Ty e

1000

ol

0¢

0¢

oy

0g

9, Buissed

09

0.

08

06

001

clozc/Le/9

ajeq

€6 ‘0661 ‘T Med ‘2/¢l sS4

POYIBIN 3saL

8'6-17'6

w ‘yyde@

l-g-Hg

"ON "}id ] 3[oyaiog AV10 onseld Ajybiy ‘yos ‘Aein peoy JOJop 109l0id 119jobLD

‘ou 9jdweg

eibioo

uoneso uonduosaq |10S

-Nyyyoue1-eipajwes Jo uonebsanu| [esibojoas)
-Bunissuibug 4oy syIopn Alojesoqe pue Bullug

2eeL-09
aweN joafoid

06/9 9bed  ‘z'g xauuy

(MeyD) uonnquysiq 9zis 9jonIed




Annex 2.2, Page 7/90
Particle Size Distribution (Sieving)
Project Name | 01 oot ot |
) Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-1
. Sample no. 0
Soil description very §andy, sub-rounfied and rounded, medium
grained GRAVEL with some cobbles content Depth, m 16.7-17.0
Test method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012
Initial dry mass m, 16000 g
mass retained g Persentage retained .
BS test sieve L m J.loo% Cumulative
actual Corrr?ted - percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5 mm 1552.0 9.70 90.30
28 mm 944.0 5.90 84.40
20 mm 1248.0 7.80 76.60
Passing 20mm m, 12256.0
Total (check with m4)
Riffled m; 12256.0
Riffled and washed m, -
Correction factor T2 1.00
m3
14 mm 976.0 6.10 70.50
10 mm 800.0 5.00 65.50
6.3 mm 1200.0 7.50 58.00
Passing 6.3 mm m;g 9280.0
Total (check with m,) -
Riffled mg 9280.0
mp s
Correction factor 7,7, 1.00
5 mm 288.0 1.80 56.20
3.35mm 576.0 3.60 52.60
2.36mm 480.0 3.00 49.60
2mm 224.0 1.40 48.20
1.18 mm 608.0 3.80 44.40
600 pm 1152.0 7.20 37.20
425 um 928.0 5.80 31.40
300 pm 1216.0 7.60 23.80
212 um 832.0 5.20 18.60
150 pm 944.0 5.90 12.70
63um 1552.0 9.70 3.00
Passin mm
miszr 31;33 480.0 3.00 -
Total (check with mg) 9280.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Annex 2.2, Page 9/90
Particle Size Distribution (Sieving)
Project Name | 01 oot ot |
) Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-1
Soil description very §andy, sub-rounfied and rounded, medium Sample no.
grained GRAVEL with some cobbles content Depth, m 25.0-25.3
Test method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012
Initial dry mass m, 16325 g
mass retained g Persentage retained .
BS test sieve L m J.loo% Cumulative
actual CorrriCted - percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5 mm 1714.1 10.50 89.50
28 mm 1061.1 6.50 83.00
20 mm 1191.7 7.30 75.70
Passing 20mm m, 12358.0
Total (check with m4)
Riffled m; 12358.0
Riffled and washed m, -
Correction factor T2 1.00
m3
14 mm 1093.8 6.70 69.00
10 mm 914.2 5.60 63.40
6.3 mm 979.5 6.00 57.40
Passing 6.3 mm m;g 9370.6
Total (check with m,) -
Riffled mg 9370.6
mp s
Correction factor 7,7, 1.00
5 mm 359.2 2.20 55.20
3.35mm 538.7 3.30 51.90
2.36mm 408.1 2.50 49.40
2mm 130.6 0.80 48.60
1.18 mm 571.4 3.50 45.10
600 pm 995.8 6.10 39.00
425 um 1012.2 6.20 32.80
300 pm 1224.4 7.50 25.30
212 um 653.0 4.00 21.30
150 pm 799.9 4.90 16.40
63 1 m 1518.2 9.30 7.10
Passin mm
miszr 31;33 1159.1 7.10 -
Total (check with mg) 9370.6 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 11/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-2

Sample no.
Soil Description Gray, soft, intermediately plastic CLAY
Depth 5.25-5.5 m

Test Method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012

Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.0 0.00 100.00
600 um 0.4 0.40 99.60
425 um 0.4 0.40 99.20
300 um 1.3 1.30 97.90
212 ym 2.4 2.40 95.50
150 um 3.2 3.20 92.30
63 um 9.5 9.50 82.80
Passing 63 ym m, 82.8
Total (check with mg)
Riffled mg 30.0
wor |2
40pum 3.2 8.80 74.00
20pum 3.9 10.80 63.20
5um 11.8 32.60 30.60
2pum 3.2 8.80 21.80
Passing2 pm 11.1 21.80 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 13/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-2

Sample no.
Soil Description Intermediately plastic CLAY
Depth 7.3-7.6 m

Test Method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012

Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.9 0.90 99.10
600 um 0.5 0.50 98.60
425 um 0.2 0.20 98.40
300 um 0.1 0.10 98.30
212 ym 0.1 0.10 98.20
150 um 0.1 0.10 98.10
63 um 10.4 10.40 87.70
Passing 63 ym m, 87.7
Total (check with mg)
Riffled mg 30.0
P
40um 4.6 13.40 74.30
20um 6.4 18.60 55.70
5um 15.8 46.30 9.40
2pum 1.6 4.70 4.70
Passing2 pm 6.2 4.70 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 15/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-2

Sample no.
Soil Description Gray, soft, intermediately plastic CLAY
Depth 14.0-14.3 m

Test Method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012

Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.2 0.20 99.80
600 um 0.3 0.30 99.50
425 um 0.6 0.60 98.90
300 um 1.0 1.00 97.90
212 ym 1.2 1.20 96.70
150 um 1.2 1.20 95.50
63 um 5.2 5.20 90.30
Passing 63 ym m, 90.3
Total (check with mg)
Riffled mg 30.0
P
40pum 3.0 9.00 81.30
20pum 3.2 9.60 71.70
5um 12.7 38.20 33.50
2pum 4.0 12.00 21.50
Passing2 pm 10.1 21.50 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 17/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-2

very sandy, sub-rounded and rounded, Sample no.
Soil Description | medium grained GRAVEL with some cobbles
content Depth 18.7-19.0 m

Test Method BS 1377, Part 2, 1990, 9.3 Date 6/27/2012

Initial dry mass m, 3340 g
mass retained g Persentage retained ]
BS test sieve Cumulative .
actual corrected LﬂJ.loo% percentage passing
m ny
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 427.5 12.80 87.20
28 mm 267.2 8.00 79.20
20 mm 213.8 6.40 72.80
Passing 20mm m, 2431.5
Total (check with my)
Riffled mj 2431.5
Riffled and washed m, -
Correction factor 22 1.00
ms3
14 mm 314.0 9.40 63.40
10 mm 223.8 6.70 56.70
6.3 mm 273.9 8.20 48.50
Passing 6.3 mm mj 1619.9
Total (check with m,) -
Riffled mg 1619.9
Correction factor :—j X:—Z 1.00
5mm 90.2 2.70 45.80
3.35mm 136.9 4.10 41.70
2.36mm 96.9 2.90 38.80
2 mm 43.4 1.30 37.50
1.18 mm 103.5 3.10 34.40
600 pm 113.6 3.40 31.00
425 um 90.2 2.70 28.30
300 pum 86.8 2.60 25.70
212 um 90.2 2.70 23.00
150 pm 60.1 1.80 21.20
63 um 110.2 3.30 17.90
Passing 63 um m, 597.9
Total (check with mg)
Riffled  mg 30.0
P
40um 4.4 2.60 15.30
20pum 4.5 2.70 12.60
5um 17.1 10.20 2.40
2pum 1.8 1.10 1.30
Passing2 um 6.5 1.30 -
Total (check with mg) 30.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 19/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-3

Sample no.
Soil Description Fine grained SAND
Depth 2.3-2.5 m

Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012

Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.2 0.20 99.80
1.18 mm 0.6 0.60 99.20
600 um 4.8 4.80 94.40
425 um 15.8 15.80 78.60
300 um 16.9 16.90 61.70
212 ym 12.0 12.00 49.70
150 um 5.5 5.50 44.20
63 um 9.6 9.60 34.60
Passing 63 ym m, 34.6
Total (check with mg)
Rifled mg 30.0
P
40pum 2.9 3.30 31.30
20um 12.0 13.80 17.50
5um 6.8 7.80 9.70
2pum 3.6 4.20 5.50
Passing2 pm 7.6 5.50 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 21/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-3
Sample no.
Soil Description Gray, soft, intermediately plastic CLAY
Depth 8.5-8.8 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012
Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.0 0.00 100.00
600 um 0.2 0.20 99.80
425 um 0.2 0.20 99.60
300 um 0.3 0.30 99.30
212 ym 0.1 0.10 99.20
150 um 0.1 0.10 99.10
63 um 35 3.50 95.60
Passing 63 ym m, 95.6
Total (check with mg)
Rifled mg 30.0
P
40pum 4.8 15.30 80.30
20pum 1.6 5.10 75.20
5um 11.8 37.60 37.60
2pum 3.3 10.50 27.10
Passing2 pm 13.3 27.10 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 23/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-3
Sample no.
Soil Description Gray, soft, intermediately plastic CLAY
Depth 19.1-19.3 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012
Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.0 0.00 100.00
600 um 0.2 0.20 99.80
425 um 0.3 0.30 99.50
300 um 0.5 0.50 99.00
212 ym 0.6 0.60 98.40
150 um 0.3 0.30 98.10
63 um 1.0 1.00 97.10
Passing 63 ym m, 97.1
Total (check with mg)
Rifled mg 30.0
P
40pum 4.2 13.60 83.50
20pum 1.7 5.50 78.00
5um 11.4 36.90 41.10
2pum 4.8 15.50 25.60
Passing2 pm 12.1 25.60 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 25/90

Project Name | 008 oot oot |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-3
Soil description Very.sandy, sub-rounfied and rounded, medium Sample no.
grained GRAVEL with some cobbles content Depth, m 31.0-32.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 14000 g
mass retained g Persentage retained .
BS test sieve LﬂJ 100% Cumulative .
actual Corr,ffted ) percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 1512.0 10.80 89.20
50 mm 280.0 2.00 87.20
37.5 mm 1036.0 7.40 79.80
28 mm 1428.0 10.20 69.60
20 mm 1092.0 7.80 61.80
Passing 20mm m, 8652.0
Total (check with m4)
Riffled m; 2000.0
Riffled and washed m, -
Correction factor T2 4.33
m3
14 mm 181.2 5.60 56.20
10 mm 129.4 4.00 52.20
6.3 mm 158.6 4.90 47.30
Passing 6.3 mm m;g 1530.7
Total (check with m,) -
Riffled mg 150.0
mp s
Correction factor %, ™ 7, 44.15
5 mm 5.7 1.80 45.50
3.35mm 8.6 2.70 42.80
2.36mm 7.0 2.20 40.60
2mm 3.2 1.00 39.60
1.18 mm 9.2 2.90 36.70
600 pm 12.4 3.90 32.80
425 um 9.2 2.90 29.90
300 pm 10.1 3.20 26.70
212 um 13.6 4.30 22.40
150 pm 12.4 3.90 18.50
63um 27.9 8.80 9.70
Passin mm
miszr 31;33 30.8 9.70 -
Total (check with mg) 150.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 27/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-4

Sample no.
Soil Description Gray, soft, highly plastic CLAY
Depth 10.3-10.5 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 25.07.2012
Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor m—i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor % XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.0 0.00 100.00
1.18 mm 0.1 0.10 99.90
600 um 0.1 0.10 99.80
425 um 0.1 0.10 99.70
300 um 0.1 0.10 99.60
212 ym 0.2 0.20 99.40
150 um 0.1 0.10 99.30
63 um 0.1 0.10 99.20
Passing 63 ym m, 99.2
Total (check with mg)
Riffled mg 30.0
P
40pum 2.4 7.90 91.30
20pum 0.8 2.60 88.70
5um 7.1 23.50 65.20
2pum 6.8 22.50 42.70
Passing2 pm 15.3 42.70 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 29/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-4
Sample no.
Soil Description Gray, soft, highly plastic CLAY
Depth 21.0-21.3 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 25.07.2012
Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.2 0.20 99.80
1.18 mm 0.2 0.20 99.60
600 um 0.1 0.10 99.50
425 um 0.1 0.10 99.40
300 um 0.1 0.10 99.30
212 ym 0.1 0.10 99.20
150 um 0.1 0.10 99.10
63 um 0.6 0.60 98.50
Passing 63 ym m, 98.5
Total (check with mg)
Riffled mg 30.0
P
40um 2.5 8.20 90.30
20pum 0.6 2.00 88.30
5um 10.3 33.80 54.50
2pum 6.0 19.70 34.80
Passing2 pm 13.1 34.80 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 31/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-4
Very sandy, sub-rounded and rounded, Sample no.
Soil Description | medium grained GRAVEL with some cobbles
content Depth 27.5-29.0 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 25.07.2012
Initial dry mass m;, 15565 ¢
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 529.2 3.40 96.60
50 mm 264.6 1.70 94.90
37.5mm 544.8 3.50 91.40
28 mm 1136.2 7.30 84.10
20 mm 1323.0 8.50 75.60
Passing 20mm m, 11767.1
Total (check with my)
Rifled mjg 11767.1
Riffled and washed m, -
Correction factor -2 1.00
ms
14 mm 1400.9 9.00 66.60
10 mm 965.0 6.20 60.40
6.3 mm 1151.8 7.40 53.00
Passing 6.3 mm ms 8249.5
Total (check with my) -
Riffled mg 8249.5
Correction factor Z-i XZ—Z 1.00
5 mm 498.1 3.20 49.80
3.35mm 638.2 4.10 45.70
2.36mm 513.6 3.30 42.40
2 mm 249.0 1.60 40.80
1.18 mm 762.7 4.90 35.90
600 um 949.5 6.10 29.80
425 um 560.3 3.60 26.20
300 um 420.3 2.70 23.50
212 ym 451.4 2.90 20.60
150 um 326.9 2.10 18.50
63 um 638.2 4.10 14.40
Passing 63 ym m, 2241.4
Total (check with mg)
Rifled mg 30.0
P
40um 3.1 1.50 12.90
20um 1.5 0.70 12.20
5um 9.0 4.30 7.90
2pum 6.0 2.90 5.00
Passing2 pm 13.5 5.00 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 33/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-4A
Sample no.
Soil description fine grained SAND
Depth, m 2.8-3.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 300 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 300,0
Total (check with m;)
Riffled mj 300,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 300,0
Total (check with my) -
Riffled mg 300,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 31,2 10,40 89,60
600 pm 15,3 5,10 84,50
425 um 31,8 10,60 73,90
300 um 36,9 12,30 61,60
212 ym 29,1 9,70 51,90
150 pm 88,5 29,50 22,40
63 um 38,7 12,90 9,50
;isz':?nss mm 285 9,50 0,00
Total (check with mg) 300,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 35/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-5
Sample no.
Soil description fine grained SAND
Depth, m 5.2-5.6
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 300 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 300,0
Total (check with m;)
Riffled mj 300,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 300,0
Total (check with my) -
Riffled mg 300,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 21,0 7,00 93,00
600 pm 20,7 6,90 86,10
425 um 30,3 10,10 76,00
300 um 29,1 9,70 66,30
212 ym 36,3 12,10 54,20
150 pm 91,5 30,50 23,70
63 um 35,1 11,70 12,00
;isz':?nss mm 360 12,00 -
Total (check with mg) 300,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 37/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-5
Sample no.
Soil description fine grained SAND
Depth, m 7.2-7.6
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 34,5 6,90 93,10
600 pm 54,0 10,80 82,30
425 um 28,0 5,60 76,70
300 um 62,5 12,50 64,20
212 ym 59,5 11,90 52,30
150 pm 146,0 29,20 23,10
63 um 66,5 13,30 9,80
;isz':?nss mm 49,0 9,80 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 39/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-5
Sample no.
Soil Description Fine grained SAND
Depth 11.0-11.4 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012
Initial dry mass ~ my 100 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with my)
Riffled m, 100.0
Riffled and washed m, -
Correction factor —i 1.00
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m; 100.0
Total (check with my) -
Riffled mg 100.0
Correction factor ~ —= XZ—Z 1.00
5 mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.0 0.00 100.00
2 mm 0.8 0.80 99.20
1.18 mm 1.4 1.40 97.80
600 um 9.3 9.30 88.50
425 um 27.7 27.70 60.80
300 um 23.0 23.00 37.80
212 ym 10.0 10.00 27.80
150 um 4.0 4.00 23.80
63 um 4.4 4.40 19.40
Passing 63 ym m, 19.4
Total (check with mg)
Riffled mg 30.0
P
40pum 4.6 3.00 16.40
20pum 3.9 2.50 13.90
5um 9.9 6.40 7.50
2pum 2.2 1.40 6.10
Passing2 pm 14.1 6.10 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 41/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia

Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-5

Very sandy, sub-rounded and rounded, Sample no.
Soil Description | medium grained GRAVEL with some cobbles
content Depth 28.0-30.0 m

Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012

Initial dry mass m, 15600 g
mass retained g Persentage retained ]
BS test sieve Cumulative .
actual corrected Lij 100% percentage passing
m mny
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 265.2 1.70 98.30
37.5mm 842.4 5.40 92.90
28 mm 1170.0 7.50 85.40
20 mm 1216.8 7.80 77.60
Passing 20mm m, 12105.6
Total (check with my)
Rifled mjg 12105.6
Riffled and washed m, -
Correction factor 22 1.00
ms
14 mm 1076.4 6.90 70.70
10 mm 811.2 5.20 65.50
6.3 mm 1138.8 7.30 58.20
Passing 6.3 mm m; 9079.2
Total (check with m,) -
Riffled mg 9079.2
Correction factor ~ —= X:—Z 1.00
5mm 436.8 2.80 55.40
3.35mm 608.4 3.90 51.50
2.36mm 499.2 3.20 48.30
2 mm 234.0 1.50 46.80
1.18 mm 686.4 4.40 42.40
600 pm 811.2 5.20 37.20
425 um 670.8 4.30 32.90
300 um 795.6 5.10 27.80
212 um 717.6 4.60 23.20
150 pm 436.8 2.80 20.40
63 um 343.2 2.20 18.20
Passing 63 um m, 2839.2
Total (check with mg)
Riffled  mg 30.0
P
40pum 33 2.00 16.20
20um 11.5 7.00 9.20
5pum 13.5 8.20 1.00
2pum 0.8 0.50 0.50
Passing2 um 4.1 0.50 -
Total (check with mg) 30.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 43/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-5
Very sandy, sub-rounded and rounded, Sample no.
Soil Description | medium grained GRAVEL with some cobbles
content Depth 39.0-40.0 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012
Initial dry mass ~ m, 7200 g
mass retained g Persentage retained ]
BS test sieve Cumulative .
actual corrected LﬂJ_loo% percentage passing
m ny
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5mm 136.8 1.90 98.10
28 mm 453.6 6.30 91.80
20 mm 468.0 6.50 85.30
Passing 20mm m, 6141.6
Total (check with my)
Riffled mj 6141.6
Riffled and washed m, -
Correction factor 22 1.00
s
14 mm 554.4 7.70 77.60
10 mm 252.0 3.50 7410
6.3 mm 432.0 6.00 68.10
Passing 6.3 mm mj 4903.2
Total (check with m,) -
Riffled mg 4903.2
Correction factor % X;—i 1.00
5mm 273.6 3.80 64.30
3.35mm 244.8 3.40 60.90
2.36mm 770.4 10.70 50.20
2 mm 100.8 1.40 48.80
1.18 mm 345.6 4.80 44.00
600 pm 496.8 6.90 37.10
425 um 482.4 6.70 30.40
300 pum 496.8 6.90 23.50
212 um 410.4 5.70 17.80
150 pm 252.0 3.50 14.30
63 um 518.4 7.20 7.10
Passing 63 um m, 511.2
Total (check with mg)
Riffled mg 30.0
P
40pum 12.3 2.90 4.20
20um 8.9 2.10 2.10
5um 5.9 1.40 0.70
2pum 2.5 0.60 0.10
Passing2 um 12.7 0.10 -
Total (check with mg) 30.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 45/90

Project Name | 008 oot oot |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-7
Sample no.
Soil description Fine grained SAND
Depth, m 4.0-4.5
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 100 g
mass retained g Persentage retained .
BS test sieve m Cumulative .
actual corrected LEJJOO% percentage passing
m
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 0.0 0.00 100.00
37.5 mm 0.0 0.00 100.00
28 mm 0.0 0.00 100.00
20 mm 0.0 0.00 100.00
Passing 20mm m, 100.0
Total (check with m4)
Riffled m; 2000.0
Riffled and washed m, -
Correction factor =2 0.05
m3
14 mm 0.0 0.00 100.00
10 mm 0.0 0.00 100.00
6.3 mm 0.0 0.00 100.00
Passing 6.3 mm m;g 2000.0
Total (check with m,) -
Riffled mg 150.0
my Ms
Correction factor %, ™ 7, 0.67
5mm 0.0 0.00 100.00
3.35mm 0.0 0.00 100.00
2.36mm 0.2 0.10 99.90
2mm 0.2 0.10 99.80
1.18 mm 0.8 0.50 99.30
600 pm 9.5 6.30 93.00
425 um 36.3 24.20 68.80
300 um 48.8 32.50 36.30
212 um 26.4 17.60 18.70
150 pm 11.1 7.40 11.30
63 um 5.4 3.60 7.70
Passin mm
miszr 31;33 1.6 7.70 -
Total (check with mg) 150.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 47/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-7
Very sandy, sub-rounded and rounded, Sample no.
Soil Description | medium grained GRAVEL with some cobbles
content Depth 20.0-21.0 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012
Initial dry mass m, 10000 g
mass retained g Persentage retained ]
BS test sieve Cumulative .
actual corrected LﬂJ_loo% percentage passing
m ny
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 340.0 3.40 96.60
37.5mm 230.0 2.30 94.30
28 mm 720.0 7.20 87.10
20 mm 880.0 8.80 78.30
Passing 20mm m, 7830.0
Total (check with my)
Riffled mj 7830.0
Riffled and washed m, -
Correction factor 22 1.00
ms3
14 mm 400.0 4.00 74.30
10 mm 700.0 7.00 67.30
6.3 mm 780.0 7.80 59.50
Passing 6.3 mm mj 5950.0
Total (check with m,) -
Riffled mg 5950.0
Correction factor % X;—i 1.00
5mm 270.0 2.70 56.80
3.35mm 380.0 3.80 53.00
2.36mm 320.0 3.20 49.80
2 mm 150.0 1.50 48.30
1.18 mm 490.0 4.90 43.40
600 pm 700.0 7.00 36.40
425 um 600.0 6.00 30.40
300 pum 490.0 4.90 25.50
212 um 410.0 410 21.40
150 pm 250.0 2.50 18.90
63um 410.0 4.10 14.80
Passing 63 um m, 1480.0
Total (check with mg)
Riffled mg 30.0
P
40pum 4.5 2.20 12.60
20um 6.7 3.30 9.30
5um 14.4 7.10 2.20
2pum 1.6 0.80 1.40
Passing 2 pm 7.3 1.40 _
Total (check with mg) 30.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 49/90

Project Name | 008 oot oot |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-7
Soil description Very.sandy, sub-rounfied and rounded, medium Sample no.
grained GRAVEL with some cobbles content Depth, m 22.0-22.8
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 12000 g
mass retained g Persentage retained .
BS test sieve LﬂJ 100% Cumulative .
actual Corr,(::ted ) percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 564.0 4.70 95.30
37.5 mm 264.0 2.20 93.10
28 mm 744.0 6.20 86.90
20 mm 876.0 7.30 79.60
Passing 20mm m, 9552.0
Total (check with m4)
Riffled m; 2000.0
Riffled and washed m, -
Correction factor T2 4.78
m3
14 mm 299.0 11.90 67.70
10 mm 278.9 11.10 56.60
6.3 mm 130.7 5.20 51.40
Passing 6.3 mm m;g 1291.5
Total (check with m,) -
Riffled mg 150.0
mp s
Correction factor 7,7, 4112
5 mm 8.5 2.90 48.50
3.35mm 9.3 3.20 45.30
2.36mm 6.1 2.10 43.20
2mm 2.9 1.00 42.20
1.18 mm 9.0 3.10 39.10
600 pm 14.3 4.90 34.20
425 um 14.0 4.80 29.40
300 pm 12.8 4.40 25.00
212 um 18.1 6.20 18.80
150 pm 9.0 3.10 15.70
63 um 16.9 5.80 9.90
Passin mm
miszr 31;33 28.9 9.90 -
Total (check with mg) 150.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 51/90

Project Drilling and Laboratory Works for Engineering-Geological Location Georgia
Name Investigation of Samtredia-Lanchkhuti-Grigoleti Project Motor
GC-1222 Road Borehole / Pit. No, BH-B-7
Very sandy, sub-rounded and rounded, Sample no.
Soil Description | medium grained GRAVEL with some cobbles
content Depth 25.0-26.0 m
Test Method BS 1377, Part 2, 1990, 9.3 Date 27.07.2012
Initial dry mass ~ my 6450 g
mass retained g Persentage retained )
BS test sieve Cumulative .
actual comected LﬂJ 100% percentage passing
m m
>200 mm 0.0 0.00 100.00
125mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 438.6 6.80 93.20
37.5mm 632.1 9.80 83.40
28 mm 296.7 4.60 78.80
20 mm 464.4 7.20 71.60
Passing 20mm m, 4618.2
Total (check with my)
Riffled m, 4618.2
Riffled and washed m, -
Correction factor —i 1.00
14 mm 806.3 12.50 59.10
10 mm 696.6 10.80 48.30
6.3 mm 619.2 9.60 38.70
Passing 6.3 mm m; 2496.2
Total (check with my) -
Riffled mg 2496.2
Correction factor ~ —= XZ—Z 1.00
5 mm 251.6 3.90 34.80
3.35mm 264.5 4.10 30.70
2.36mm 180.6 2.80 27.90
2 mm 77.4 1.20 26.70
1.18 mm 206.4 3.20 23.50
600 um 283.8 4.40 19.10
425 um 180.6 2.80 16.30
300 um 141.9 2.20 14.10
212 ym 129.0 2.00 12.10
150 um 96.8 1.50 10.60
63 um 167.7 2.60 8.00
Passing 63 ym m, 516.0
Total (check with mg)
Rifled mg 30.0
P
40um 3.4 0.90 7.10
20 um 11.3 3.00 410
5um 13.5 3.60 0.50
2pum 1.1 0.30 0.20
Passing2 pm 4.1 0.20 -
Total (check with mg) 30.0 m;
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 53/90

Project Name | 008 oot oot |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-7
Soil description Very.sandy, sub-rounfied and rounded, medium Sample no.
grained GRAVEL with some cobbles content Depth, m 29.0-30.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 11450 g
mass retained g Persentage retained .
BS test sieve L m J.loo% Cumulative
actual Corr,(::ted - percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 675.6 5.90 94.10
37.5 mm 732.8 6.40 87.70
28 mm 687.0 6.00 81.70
20 mm 1099.2 9.60 72.10
Passing 20mm m, 8255.5
Total (check with m4)
Riffled m; 2000.0
Riffled and washed m, -
Correction factor T2 4.13
m3
14 mm 382.8 13.80 58.30
10 mm 255.2 9.20 49.10
6.3 mm 277.4 10.00 39.10
Passing 6.3 mm m;g 1084.6
Total (check with m,) -
Riffled mg 150.0
my Ms
Correction factor %, ™ 7, 29.85
5 mm 16.5 4.30 34.80
3.35mm 19.9 5.20 29.60
2.36mm 15.3 4.00 25.60
2mm 6.1 1.60 24.00
1.18 mm 14.6 3.80 20.20
600 pm 11.9 3.10 17.10
425 um 6.1 1.60 15.50
300 um 6.9 1.80 13.70
212 um 9.6 2.50 11.20
150 pm 7.3 1.90 9.30
63 um 11.1 2.90 6.40
Passin mm
miszr 31;33 246 6.40 -
Total (check with mg) 150.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 55/90

Project Name | Driling and Laboratory Works for Engineering- Location Georgia
GC 1222 Geologlca_ll Inyestlg_atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-7
Soil description Very.sandy, sub-rounfied and rounded, medium Sample no.
grained GRAVEL with some cobbles content Depth, m 32.0-33.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 10000 g
mass retained g Persentage retained .
BS test sieve LﬂJ 100% Cumulative .
actual Corrr?ted ) percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 830.0 8.30 91.70
37.5 mm 1180.0 11.80 79.90
28 mm 1320.0 13.20 66.70
20 mm 1290.0 12.90 53.80
Passing 20mm m, 5380.0
Total (check with m4)
Riffled m; 2000.0
Riffled and washed m, -
Correction factor T2 2.69
m3
14 mm 286.2 7.70 46.10
10 mm 208.2 5.60 40.50
6.3 mm 271.4 7.30 33.20
Passing 6.3 mm m;g 1234.2
Total (check with m,) -
Riffled mg 150.0
mp s
Correction factor %, ™ 7, 22.13
5 mm 104 2.30 30.90
3.35mm 14.9 3.30 27.60
2.36mm 10.8 2.40 25.20
2mm 5.0 1.10 24.10
1.18 mm 13.6 3.00 21.10
600 pm 15.8 3.50 17.60
425 um 10.8 2.40 15.20
300 pm 11.3 2.50 12.70
212 um 11.3 2.50 10.20
150 pm 7.2 1.60 8.60
63 um 10.8 2.40 6.20
Passing 63 m m
o 315 28.0 6.20 -
Total (check with mg) 150.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 57/90

Project Name | 008 oot oot |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-7
Soil description Very.sandy, sub-rounfied and rounded, medium Sample no.
grained GRAVEL with some cobbles content Depth, m 36.5-37.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 10000 g
mass retained g Persentage retained .
BS test sieve L m J.loo% Cumulative
actual Corr,ffted - percentage passing
>200 mm 0.0 0.00 100.00
200 mm 0.0 0.00 100.00
125 mm 0.0 0.00 100.00
90 mm 0.0 0.00 100.00
75 mm 0.0 0.00 100.00
63 mm 0.0 0.00 100.00
50 mm 680.0 6.80 93.20
37.5 mm 730.0 7.30 85.90
28 mm 690.0 6.90 79.00
20 mm 1090.0 10.90 68.10
Passing 20mm m, 6810.0
Total (check with m4)
Riffled m; 2000.0
Riffled and washed m, -
Correction factor T2 3.41
m3
14 mm 182.1 6.20 61.90
10 mm 208.5 7.10 54.80
6.3 mm 190.9 6.50 48.30
Passing 6.3 mm m;g 1418.5
Total (check with m,) -
Riffled mg 150.0
my Ms
Correction factor %, ™ 7, 32.20
5mm 6.8 2.20 46.10
3.35mm 8.7 2.80 43.30
2.36mm 6.5 2.10 41.20
2mm 2.8 0.90 40.30
1.18 mm 8.4 2.70 37.60
600 pm 13.0 4.20 33.40
425 um 12.4 4.00 29.40
300 pm 20.8 6.70 22.70
212 um 18.9 6.10 16.60
150 pm 9.0 2.90 13.70
63 um 12.4 4.00 9.70
Passin mm
miszr 31;33 30.1 9.70 -
Total (check with mg) 150.0 my
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 59/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-8
Sample no.
Soil description fine grained SAND
Depth, m 7.4-7.8
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 2000 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 2000,0
Total (check with m;)
Riffled mj 2000,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 2000,0
Total (check with my) -
Riffled mg 150,0
. my (Ms
Correction factor 7, "™, 13,33
5 mm 2,6 1,70 98,30
3.35mm 3,8 2,50 95,80
2.36mm 5,0 3,30 92,50
2 mm 3,8 2,50 90,00
1.18 mm 12,2 8,10 81,90
600 pm 19,7 13,10 68,80
425 um 22,8 15,20 53,60
300 um 13,7 9,10 44,50
212 ym 21,3 14,20 30,30
150 pm 15,3 10,20 20,10
63 um 17,4 11,60 8,50
Passing 63 mm 128 8,50 -
Total (check with mg) 150,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 61/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-8
Sample no.
Soil description fine grained SAND
Depth, m 9.0-9.3
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 2000 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 2000,0
Total (check with m;)
Riffled mj 2000,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 18,0 0,90 99,10
Passing 6.3 mm mjs 1982,0
Total (check with my) -
Riffled mg 150,0
. my (Ms
Correction factor 7, "™, 13,21
5 mm 6,2 4,10 95,00
3.35mm 2,6 1,70 93,30
2.36mm 3,8 2,50 90,80
2 mm 3,0 2,00 88,80
1.18 mm 17,0 11,20 77,60
600 pm 18,9 12,50 65,10
425 um 20,3 13,40 51,70
300 um 15,4 10,20 41,50
212 ym 18,3 12,10 29,40
150 pm 14,1 9,30 20,10
63 um 15,7 10,40 9,70
Passing 63 mm 147 0,70 -
Total (check with mg) 150,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 63/90

Project Name | P11 Lo e oy |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-8
Sample no.
Soil description fine grained SAND
Depth, m 12.1-12.4
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 2000 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 2000,0
Total (check with m;)
Riffled mj 2000,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 10,0 0,50 99,50
Passing 6.3 mm mjs 1990,0
Total (check with my) -
Riffled mg 150,0
. my (Ms
Correction factor 7, "™, 13,27
5 mm 2,7 1,80 97,70
3.35mm 1,5 1,00 96,70
2.36mm 2,9 1,90 94,80
2 mm 45 3,00 91,80
1.18 mm 11,0 7,30 84,50
600 pm 18,1 12,00 72,50
425 um 22,2 14,70 57,80
300 um 20,5 13,60 44,20
212 ym 22,9 15,20 29,00
150 pm 15,1 10,00 19,00
63 um 14,6 9,70 9,30
;isz':?nss mm 14,0 9,30 -
Total (check with mg) 150,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 65/90

Project Name | P11 Lo e oy |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-9
Sample no.
Soil description fine grained SAND
Depth, m 6.5-7.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 1,0 0,20 99,80
1.18 mm 24,5 4,90 94,90
600 pm 60,0 12,00 82,90
425 um 26,5 5,30 77,60
300 um 48,5 9,70 67,90
212 ym 73,0 14,60 53,30
150 pm 153,0 30,60 22,70
63 um 53,0 10,60 12,10
;isz':?nss mm 60,5 12,10 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 67/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-9
Sample no.
Soil description fine grained SAND
Depth, m 10.0-10.3
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 32,5 6,50 93,50
600 pm 455 9,10 84,40
425 um 41,5 8,30 76,10
300 um 60,5 12,10 64,00
212 ym 58,0 11,60 52,40
150 pm 148,5 29,70 22,70
63 um 60,0 12,00 10,70
;isz':?nss mm 53,5 10,70 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 69/90

Project Name | P11 Lo e oy |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-10
Sample no.
Soil description fine grained SAND
Depth, m 11.4-11.7
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 36,0 7,20 92,80
600 pm 43,0 8,60 84,20
425 um 455 9,10 75,10
300 um 58,5 11,70 63,40
212 ym 52,5 10,50 52,90
150 pm 152,5 30,50 22,40
63 um 54,0 10,80 11,60
;isz':?nss mm 58,0 11,60 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 71/90

Project Name | P11 Lo e oy |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-10
Sample no.
Soil description fine grained SAND
Depth, m 20.0-20.4
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 38,0 7,60 92,40
600 pm 41,5 8,30 84,10
425 um 52,5 10,50 73,60
300 um 41,0 8,20 65,40
212 ym 65,0 13,00 52,40
150 pm 142,5 28,50 23,90
63 um 64,0 12,80 11,10
;isz':?nss mm 55,5 11,10 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 73/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-11
Sample no.
Soil description fine grained SAND
Depth, m 6.0-6.4
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 32,0 6,40 93,60
600 pm 38,0 7,60 86,00
425 um 60,0 12,00 74,00
300 um 50,5 10,10 63,90
212 ym 62,5 12,50 51,40
150 pm 143,5 28,70 22,70
63 um 59,5 11,90 10,80
;isz':?nss mm 54,0 10,80 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 75/90

Project Name | P11 Lo e oy |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-11
Sample no.
Soil description fine grained SAND
Depth, m 11.3-11.8
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 1,0 0,20 99,80
1.18 mm 38,0 7,60 92,20
600 pm 32,5 6,50 85,70
425 um 65,5 13,10 72,60
300 um 38,0 7,60 65,00
212 ym 70,0 14,00 51,00
150 pm 137,5 27,50 23,50
63 um 54,5 10,90 12,60
;isz':?nss mm 630 12,60 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 77/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-15
Sample no.
Soil description fine grained SAND
Depth, m 6.0-6.3
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 300 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 300,0
Total (check with m;)
Riffled mj 300,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 300,0
Total (check with my) -
Riffled mg 300,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 25,5 8,50 91,50
600 pm 22,5 7,50 84,00
425 um 31,5 10,50 73,50
300 um 25,5 8,50 65,00
212 ym 40,5 13,50 51,50
150 pm 84,3 28,10 23,40
63 um 37,5 12,50 10,90
;isz':?nss mm 327 10,90 -
Total (check with mg) 300,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 79/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-15
Sample no.
Soil description fine grained SAND
Depth, m 11.0-11.3
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 22,5 4,50 95,50
600 pm 52,5 10,50 85,00
425 um 66,0 13,20 71,80
300 um 46,5 9,30 62,50
212 ym 57,5 11,50 51,00
150 pm 139,5 27,90 23,10
63 um 69,5 13,90 9,20
;isz':?nss mm 46,0 9,20 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 81/90

Project Name | P11 Lo e oy |
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-16
Sample no.
Soil description fine grained SAND
Depth, m 25.4-26.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 46,5 9,30 90,70
600 pm 26,5 5,30 85,40
425 um 55,5 11,10 74,30
300 um 37,0 7,40 66,90
212 ym 53,0 10,60 56,30
150 pm 90,5 18,10 38,20
63 um 81,5 16,30 21,90
;isz':?nss mm 109,5 21,90 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 83/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-16
Sample no.
Soil description fine grained SAND
Depth, m 29.7-30.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 29,0 5,80 94,20
600 pm 20,5 4,10 90,10
425 um 50,0 10,00 80,10
300 um 30,0 6,00 74,10
212 ym 96,5 19,30 54,80
150 pm 85,5 17,10 37,70
63 um 78,0 15,60 22,10
;isz':?nss mm 1105 22,10 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili




IAYSE[OAEY] UIOY

azpibiog) Jewe |

azpe|iyosyoeo) elejeN

panosddy

paxoay9

JojesadQ

00'00L

wuw ‘azis s|oiued

00‘0L

100

000

ol

- —— —

0¢c

—_—— —

o€

o
Yo
9, Buissed

o
©

08

- A ——

Pt

N\,
N4 ———

06

00k

cloc’Lo'le

9jeq

€6 ‘0661 ‘C Med ‘2.€1 S9

poyaw 3sa)

0°0e-L'6¢C

w ‘yydag 91-d-Hd

“ON Nd/ J[0yaI08

ANV paurelt suy

*ou a|jdweg efioan)

uoneso]

uonduasap |10S

peoy Jojop 103foid
nejoBLO-InysyoUeT-eIpalWesS Jo
uonebiysanu| |eaibojoan-buliesulbuy
Joy syIopn AlojesogeT pue Buijug

(444 %015}
awep jo9foud

06/78 abed 'z xauuy

(1ey9) uonnquysiq azig a|d1ed




Particle Size Distribution (Sieving)

Annex 2.2, Page 85/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-17
Sample no.
Soil description fine grained SAND
Depth, m 23.7-24.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 31,0 6,20 93,80
600 pm 35,5 7,10 86,70
425 um 61,5 12,30 74,40
300 um 36,5 7,30 67,10
212 ym 62,5 12,50 54,60
150 pm 76,0 15,20 39,40
63 um 95,5 19,10 20,30
;isz':?nss mm 1015 20,30 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 87/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-B-18
Sample no.
Soil description fine grained SAND
Depth, m 27.7-28.0
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 500 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 500,0
Total (check with m;)
Riffled mj 500,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 500,0
Total (check with my) -
Riffled mg 500,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 2,0 0,40 99,60
1.18 mm 35,5 7,10 92,50
600 pm 34,5 6,90 85,60
425 um 51,5 10,30 75,30
300 um 48,0 9,60 65,70
212 ym 70,0 14,00 51,70
150 pm 144,0 28,80 22,90
63 um 65,5 13,10 9,80
;isz':?nss mm 49,0 9,80 -
Total (check with mg) 500,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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Particle Size Distribution (Sieving)

Annex 2.2, Page 89/90

Project Name Drilling and.Laborator.y W.orks for Engingering- Location Georgia
GC 1222 Geologlcall Inyestlg.atlor? of Samtredia-
Lanchkhuti-Grigoleti Project Motor Road Borehole / Pit. No. BH-U-4
Sample no.
Soil description fine grained SAND
Depth, m 5.0-54
Test method BS 1377, Part 2, 1990, 9.3 Date 31.07.2012
Initial dry mass m, 300 g
mass retained g Persentage retained .
BS test sieve (ﬂ}loo% Cumulative .
actual corrected m percentage passing
m
>200 mm 0,0 0,00 100,00
200 mm 0,0 0,00 100,00
125 mm 0,0 0,00 100,00
90 mm 0,0 0,00 100,00
75 mm 0,0 0,00 100,00
63 mm 0,0 0,00 100,00
50 mm 0,0 0,00 100,00
37.5 mm 0,0 0,00 100,00
28 mm 0,0 0,00 100,00
20 mm 0,0 0,00 100,00
Passing 20mm m, 300,0
Total (check with m;)
Riffled mj 300,0
Riffled and washed m, -
Correction factor T2 1,00
3
14 mm 0,0 0,00 100,00
10 mm 0,0 0,00 100,00
6.3 mm 0,0 0,00 100,00
Passing 6.3 mm mjs 300,0
Total (check with my) -
Riffled mg 300,0
. my (Ms
Correction factor 7, "™, 1,00
5 mm 0,0 0,00 100,00
3.35mm 0,0 0,00 100,00
2.36mm 0,0 0,00 100,00
2 mm 0,0 0,00 100,00
1.18 mm 21,0 7,00 93,00
600 pm 20,7 6,90 86,10
425 um 30,3 10,10 76,00
300 um 29,1 9,70 66,30
212 ym 36,3 12,10 54,20
150 pm 91,5 30,50 23,70
63 um 35,1 11,70 12,00
;isz':?nss mm 360 12,00 -
Total (check with mg) 300,0 m,
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering Location Georgia
Project Name: Geological Investigation of Samtredia- &
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-1

Soil description Sample no.

Slightly moist, brown, stiff, intermediately plastic CLAY Depth 3.4-3.65
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 28.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample my 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g

meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.73 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
26.06.2012 10:05 0.5 25.0 18.3 18.3 125.1 0.0628 18.3 96.3
10:05 1.0 25.0 16.8 16.8 130.5 0.0453 16.8 88.4
10:07 2.0 25.0 15.0 15.0 137.0 0.0329 15.0 78.9
10:09 4.0 25.0 13.2 13.2 143.1 0.0237 13.2 69.4
10:13 8.0 25.0 11.3 11.3 149.6 0.0172 11.3 59.4
10:35 30.0 25.0 8.2 8.2 160.7 0.0092 8.2 43.1
12:05 120.0 21.0 6.0 6.0 168.8 0.0049 6.0 31.6
18:05 480.0 20.0 4.2 42 175.5 0.0025 4.2 22.1
10:05 1440.0 20.0 3.0 3.0 179.9 0.0015 3.0 15.8
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering Location Georgia
Project Name: Geological Investigation of Samtredia- &
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-1
Soil description Sample no.
Gray, soft, highly plastic CLAY Depth 9.4-9.8
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 28.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g
meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.74 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
26.06.2012 10:10 0.5 25.0 17.5 17.5 128.0 0.0633 17.5 91.9
10:10 1.0 25.0 17.3 17.3 128.7 0.0449 17.3 90.8
10:12 2.0 25.0 16.8 16.8 130.5 0.0320 16.8 88.2
10:14 4.0 25.0 15.9 15.9 133.8 0.0229 15.9 83.5
10:18 8.0 25.0 15.4 15.4 135.6 0.0163 15.4 80.8
10:40 30.0 25.0 14.3 14.3 139.4 0.0085 14.3 75.1
12:10 120.0 21.0 10.1 10.1 153.7 0.0047 10.1 53.0
18:10 480.0 20.0 6.2 6.2 168.1 0.0025 6.2 325
10:10 1440.0 20.0 3.9 3.9 176.6 0.0015 3.9 20.5
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-2

Soil description Sample no.

Gray, soft, intermediately plastic CLAY Depth 5.25-5.5
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 28.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g

meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.73 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
26.06.2012 10:20 0.5 25.0 18.5 18.5 124.4 0.0626 18.5 97.3
10:20 1.0 25.0 17.0 17.0 129.8 0.0452 17.0 89.4
10:22 2.0 25.0 15.8 15.8 134.1 0.0325 15.8 83.1
10:24 4.0 25.0 14.5 14.5 138.7 0.0234 14.5 76.3
10:28 8.0 25.0 12.5 12.5 145.5 0.0169 12.5 65.8
10:50 30.0 25.0 10.4 10.4 152.6 0.0090 10.4 54.7
12:20 120.0 21.0 7.0 7.0 165.1 0.0049 7.0 36.8
18:20 480.0 20.0 5.0 5.0 172.5 0.0025 5.0 26.3
10:20 1440.0 20.0 4.2 42 175.5 0.0015 4.2 22.1
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering Location Georgia
Project Name: Geological Investigation of Samtredia- &
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-2
Soil description Sample no.
intermediately plastic CLAY Depth 5.25-5.5
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 28.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g
meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.70 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
26.06.2012 10:25 0.5 25.0 18.4 18.4 124.8 0.0633 18.4 97.4
10:25 1.0 25.0 16.0 16.0 133.4 0.0462 16.0 84.7
10:27 2.0 25.0 15.2 15.2 136.3 0.0331 15.2 80.5
10:29 4.0 25.0 12.0 12.0 147.2 0.0243 12.0 63.5
10:33 8.0 25.0 9.0 9.0 157.7 0.0178 9.0 47.6
10:55 30.0 25.0 52 52 171.8 0.0096 52 27.5
12:25 120.0 21.0 2.0 2.0 183.6 0.0052 2.0 10.6
18:25 480.0 20.0 1.0 1.0 187.3 0.0027 1.0 53
10:25 1440.0 20.0 0.5 0.5 189.2 0.0015 0.5 2.6
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-2

Soil description Sample no.

Gray, soft, intermediately plastic CLAY Depth 14.0-14.3
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 28.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g

meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.70 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
26.06.2012 10:00 0.5 25.0 18.5 18.5 124.4 0.0632 18.5 97.9
10:00 1.0 25.0 17.0 17.0 129.8 0.0456 17.0 90.0
10:02 2.0 25.0 16.2 16.2 132.7 0.0326 16.2 85.8
10:04 4.0 25.0 15.0 15.0 137.0 0.0234 15.0 79.4
10:08 8.0 25.0 13.3 13.3 142.8 0.0169 13.3 70.4
10:30 30.0 25.0 10.0 10.0 154.0 0.0091 10.0 52.9
12:00 120.0 21.0 7.0 7.0 165.1 0.0049 7.0 37.1
18:00 480.0 20.0 4.5 4.5 174.4 0.0026 4.5 23.8
10:00 1440.0 20.0 2.5 2.5 181.8 0.0015 2.5 13.2
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering Location Georgia
Project Name: Geological Investigation of Samtredia- &
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-2
Soil description Sample no.
very sandy, sub-rounded and rounded, medium grained GRAVEL with some Depth 18.7-19.0
cobbles content
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 28.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g
meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.67 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
26.06.2012 10:03 0.5 25.0 18.5 18.5 124.4 0.0630 18.5 98.6
10:03 1.0 25.0 16.0 16.0 133.4 0.0467 16.0 85.3
10:05 2.0 25.0 14.5 14.5 138.7 0.0336 14.5 77.3
10:07 4.0 25.0 13.2 13.2 143.1 0.0242 13.2 70.3
10:11 8.0 25.0 9.5 9.5 155.9 0.0178 9.5 50.6
10:33 30.0 25.0 4.6 4.6 174.0 0.0097 4.6 24.5
12:03 120.0 21.0 2.5 25 181.8 0.0052 2.5 13.3
18:03 480.0 20.0 1.4 1.4 185.8 0.0027 1.4 7.5
10:03 1440.0 20.0 0.8 0.8 188.0 0.0015 0.8 43
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-3
Soil description Sample no.
fine grained SAND Depth 2.3-25
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 30.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g
meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 268  Mg/m®
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
27.06.2012 9:58 0.5 25.0 17.6 17.6 127.6 0.0630 17.6 93.6
9:58 1.0 25.0 17.0 17.0 129.8 0.0459 17.0 90.4
10:00 2.0 25.0 13.5 13.5 142.1 0.0340 13.5 71.8
10:02 4.0 25.0 9.4 9.4 156.2 0.0252 9.4 50.0
10:06 8.0 25.0 8.0 8.0 161.4 0.0181 8.0 425
10:28 30.0 25.0 6.0 6.0 168.8 0.0096 6.0 31.9
11:58 120.0 21.0 5.1 5.1 172.1 0.0051 5.1 27.1
17:58 480.0 20.0 2.8 2.8 180.6 0.0026 2.8 14.9
9:58 1440.0 20.0 5.0 5.0 172.5 0.0015 5.0 26.6
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-3
Soil description Sample no.
Gray, soft, intermediately plastic CLAY Depth 8.5-8.8
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 30.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g
meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.73 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
27.06.2012 9:58 0.5 25.0 16.5 16.5 131.6 0.0630 16.5 86.8
9:58 1.0 25.0 16.0 16.0 133.4 0.0458 16.0 84.2
10:00 2.0 25.0 15.7 15.7 134.5 0.0325 15.7 82.6
10:02 4.0 25.0 15.0 15.0 137.0 0.0232 15.0 78.9
10:06 8.0 25.0 13.4 13.4 142.4 0.0167 13.4 70.5
10:28 30.0 25.0 11.0 11.0 150.6 0.0089 11.0 57.9
11:58 120.0 21.0 7.5 7.5 163.3 0.0049 7.5 39.5
17:58 480.0 20.0 54 5.4 171.0 0.0025 5.4 28.4
9:58 1440.0 20.0 3.0 3.0 179.9 0.0015 3.0 15.8
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-3

Soil description Sample no.

Gray, soft, intermediately plastic CLAY Depth 19.1-19.3
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 30.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g

meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.71 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
27.06.2012 9:52 0.5 25.0 17.0 17.0 129.8 0.0630 17.0 89.8
9:52 1.0 25.0 16.3 16.3 1323 0.0459 16.3 86.1
9:54 2.0 25.0 16.0 16.0 133.4 0.0326 16.0 84.5
9:56 4.0 25.0 15.2 15.2 136.3 0.0233 15.2 80.3
10:00 8.0 25.0 13.5 13.5 142.1 0.0168 13.5 71.3
10:22 30.0 25.0 10.5 10.5 152.3 0.0090 10.5 55.5
11:52 120.0 21.0 8.0 8.0 161.4 0.0049 8.0 423
17:52 480.0 20.0 5.0 5.0 172.5 0.0025 5.0 26.4
9:52 1440.0 20.0 3.0 3.0 179.9 0.0015 3.0 15.8
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-4
Soil description Sample no.
Gray, soft, highly plastic CLAY Depth 10.3-10.5
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 29.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g
meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.74 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
27.06.2012 9:50 0.5 25.0 17.8 17.8 126.9 0.0630 17.8 93.4
9:50 1.0 25.0 17.5 17.5 128.0 0.0448 17.5 91.9
9:52 2.0 25.0 17.4 17.4 128.4 0.0317 17.4 91.3
9:54 4.0 25.0 17.0 17.0 129.8 0.0225 17.0 89.2
9:58 8.0 25.0 16.7 16.7 130.9 0.0160 16.7 87.7
10:20 30.0 25.0 15.0 15.0 137.0 0.0085 15.0 78.7
11:50 120.0 21.0 12.5 12.5 145.5 0.0046 12.5 65.6
17:50 480.0 20.0 8.2 8.2 160.7 0.0024 8.2 43.0
9:50 1440.0 20.0 4.5 4.5 174.4 0.0015 4.5 23.6
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili
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PARTICLE SIZE DISTRIBUTION (HYDROMETER SEDIMENTATION)

Drilling and Laboratory Works for Engineering . .
. . o . Location Georgia
Project Name: Geological Investigation of Samtredia-
GC-1222 Lanchkhuti-Grigoleti Project Motor Road
Borehole/Pit no. BH-B-4

Soil description Sample no.

Gray, soft, highly plastic CLAY Depth 21.0-21.3
Test method BS 1377 : Part 2 : 1990 : 9.5 Date 30.06.2012
Method of preparation
CALIBRATION AND SAMPLE DATA PRETREATMENT
Hydrometer no. 94 Pretreated
Meniscus correction Cn 0 Initial dry mass of sample mp 30.00 g
Reading in dispersant R, at the uppe.r rim of the Dry mass after pretreatment mp - g

meniscus
Calibration equation H,=H+ %(h - 9\% L) Pretreatment loss mo - mp - g
Dry mass of soil m 30.00 g - %
Particle densit
Y 2.73 Mg/rn3
measured/assumed Os nH
— - D =0.005531 ; mm
Viscosity of waterat  25.0 'C - 0.891 mPa-c (p, -1t
100
_ Ps : %
m(p, 1)
. Elhapsed Temperature | Reading | Ry + Cn = Effective ?article Ry -R, = Percentage
Date Time time t o ' depth diameter finer than
. TC Ru Ry Ry
min H; mm D mm D K%
27.06.2012 9:55 0.5 25.0 17.6 17.6 127.6 0.0630 17.6 92.6
9:55 1.0 25.0 17.4 17.4 128.4 0.0450 17.4 91.5
9:57 2.0 25.0 17.3 17.3 128.7 0.0318 17.3 91.0
9:59 4.0 25.0 17.0 17.0 129.8 0.0226 17.0 89.4
10:03 8.0 25.0 16.2 16.2 132.7 0.0162 16.2 85.2
10:25 30.0 25.0 14.2 14.2 139.7 0.0086 14.2 74.7
11:55 120.0 21.0 10.5 10.5 152.3 0.0047 10.5 55.2
17:55 480.0 20.0 6.7 6.7 166.2 0.0025 6.7 352
9:55 1440.0 20.0 3.5 3.5 178.1 0.0015 3.5 18.4
Operator Checked Approved
Natalia Gachechiladze Tamar Gorgidze Roin Kavelashvili




