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Program for
Conducting the Geotechnical Survey of the Territory Considered for the Construction of OHL
"Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum"

This program has been drawn up according to the Construction Norms and Regulations (CNR) 1.02.07-
87 (engineering surveys for construction) pp 3.73; 3.64 pp 02.01-08 (bases of constructions and facilities)
and standard 25100-82 (soils, classification) requirements and on the basis of the technical Terms of
Reference of the client..

The client FICHTNER GmbH & Co. KG

- The design should be done for the specified points of the 500 kW "Tskhaltubo-Akhaltsikhe" and
"Akhaltsikhe-Turtum" Overhead Transmission Line to conduct relevant mining excavates and general
geological and engineering-geological survey.

- The parametres of the foundations of the masts are given in the Technical Task.

The purpose of the research to be carried out::

- Assess the geotechnical conditions of the OHL "Tskhaltubo-Akhaltsikhe" Project line. The research
considers also the evaluation of the general geological and geotechnical conditions of the "Tskhaltubo-
Akhaltsikhe" and "Akhaltsikhe-Turtum" transmission line.

The length of the design OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum" transmission line is
~150 km (Direct distance). It runs over the districts with distinctly different geomorphological,

geological and climatic conditions.

The following scale of works should be performed:

1) Within the territory for the projected OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum"
transmission line 37 assessing excavates should be arranged as it was said according to the relief.
The boreholes (BH) should be drilled - no less than 6 m depth each and Test Pits (Pit), no less
than 2 m. depth each.

2) The soil samples should be taken from the excavates for the laboratory analyses, considering the
requirements of CNR 1.02.07-87.3)

3) In case of identification of the similar (similar composition) soils, laboratory testing will be done
to one of the characteristic samples out of those obtained from the several points.

4) The physical-mechanical profiles of the samples should be determine in the laboratory according
to the attachment 8 of the CNR 1.02.07-87.

5) The samples should be taken for the groundwater chemical analysis.

The geotechnical report should be made on the base of the assessment, in accordance with the
recommendations of the Annex 9 of the CNR 1.02.07-87 and should be bound in 3 copies

together with the electronic version.

Engineer-geologist: /V. Mindiashvili/



The Results of the Geotechnical Survey for the Preliminary Evaluation of the OHL
“T'skhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum"

Introduction

Pursuant the order of the FICHTNER GmbH & Co. KG the JSC “Khuro” conducted geotechnical survey
along the 500 kv OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum" transmission line, on the
points set by the client in October and November, 2017. The purpose of the Survey was:
- To assess the general geological conditions of the transmission line and the concrete geotechnical
conditions in the set points;
Previous studies on the direct set point zones is not available. The geological materials along the line had
been reviewed and studied.

On the basis of the program, drawn up in accordance with the requirements of the Terms of
Reference and operating normative documents (CNR 1.02.07-87, pp 02.01-08, pp 01.01-09), 37 boreholes
##1+31, with 6.00-6.20 m depth, with the total capacity of 186.00 meters length had been drilled along
the OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum" lines on the set points. 6 Test Pits ##1+6,
with 2.00-4.20 m depth had been arranged, with the total capacity of 18.10 meters length. The depths

were determined in accordance with the Terms of Reference.

37 samples had been taken from the excavates for the laboratory analyses of the soils spread on the
territory of OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum" lines, out of which 26 are

decomposed ground samples and 11 inviolable ground samples. The ground waters were not detected.

The analyses of the soil were conducted at the geotechnical laboratory of the Ltd. “New
Sakkalakmshenproekti” (Georgian Urban Construction Project). The materials of laboratory research are

attached to the conclusion.

The topo-plan and parts of 1: 25000 scale topographic maps attached to the Terms of Reference, are used

as topo basis, where the drilled boreholes and projected points are mapped.



The Sort Physical-geographical Overview of the OHL “Tskhaltubo-Akhaltsikhe" and
"Akhaltsikhe-Turtum" lines and Short Geological Characterization

Below we present a short description of each mining excavates arranged over the project line at the set
points and the surrounding areas as well. The geological cross section of the excavates are attached.

1. The characterization of the excavates conducted on the territory of the OHL ,Tskhaltubo-
Akhaltsikhe" and Substation ,, Tskhaltubo-500 kv* :

1) AS 1B (Borehole #1) — is arramged on the land plot allocated for the electric power

transmission line mast, located in Tskaltubo Municipality, in particular on the nearby territory of the
electric Substation ,Tskhaltubo 500 kv“ under construction. The territory is characterized with
satisfactory conditions for the construction the electric transmission mast. In the borehole on the depth
from 0.00 m to 6.30 m the light brown hard-plastic consistency clay is been detected.

2) AS 2T (Borehole #2) — The land plot allocated for the electric power transmission line mast is

located on the territory of the Kutaisi Municipality, namely on the nearby territory of the Kutaisi-
Tskaltubo Railway line. The territory is on the part of the right terrace of the river Ogaskura with a
quiet plain relief.

As a result of the visual inspection of the plot and its surrounding area, no trace of any
hazardous physical-geological processes had been observed.

The groundwater benchmark had not been crossed by the till the level of the depth of the
exploration, but during the plentiful atmosphere flows and snow melting, the increasing of the
groundwater level may be observed on the level of depth of the exploration. The dark brown hard-
plastic consistency clay had been crossed by the borehole at the depth of 1.20 m and pebbles with clay
loam filler at the depth from 1.20 m to 6.0 m. Pebbles =65%, filler 35%.

3) AS 3T (Borehole #3) - The land plot allocated for the electric power transmission line mast is

located on the territory of the Kutaisi Municipality, namely at the adjacent territory of the Kutaisi-
Khoni highway (Shelter of dogs). The territory is a part of the terrace of the river Ogaskura, with a quiet
relief.

As a result of visual inspection of the plots and its adjacent territories, a trace of any dangerous
physical-geological processes had not been observed, therefore, it is in the "satisfactory" conditions for
the construction of the mast. The ground layer had been detected in the borehole at the depth from 0.00
m to 2.10 m, the pebbles with gravel filler, at the level from 0.60 m to 2.10 m, ot of which the skeleton
is 50%, and at the level from 2.10 m t0 6.20 m the pebbles with clay loam filler out of which the
Skeleton is 60%, and the filler 40 %.

4) AS 4T (Borehole #4) The land plot allocated for the construction of the electric transmission

line mast is located in Tskaltubo Municipality in the village Kvitiri, nearby the Kutaisi-Samtredia
highway. The territory is a part of the terrace of the river Rioni, with a quiet plain relief.

As a result of the visual inspection of the plot and its surrounding area, no trace of any hazardous
physical-geological processes had been observed.
The Pebbles with sand filler had been detected in the borehole at the depth from 0.00 m to 5.80 m. The
Skeleton — 70% filler 30%.



5) AS 5T (Borehole #5) - The land plot allocated for the construction of the electric transmission

line mast is located in the village Ukaneti, Tskaltubo Municipality, nearby the highway. The territory is
characterized by a quiet and plain relief.

During the visual inspection of the territory, no trace of any hazardous physical-geological processes
had not been observed, so the engineering-geological conditions for the arrangement of the must is
"satisfactory".

The Pebbles with clay loam filler and with cobbles insertions, had been detected in the borehole at the
depth from 0.00 m to 5.50 m. Pebbles =60%.

6) AS 6T (Borehole #6) - The land plot allocated for the construction of the electric transmission

line mast is located in the village Ukaneti, Tskaltubo Municipality. The territory is a part of the right
terrace of the river Rioni, with a relatively quiet relief.
During the visual inspection of the land plot and nearby territory no trace of any hazardous
physical-geological processes had not been observed. ~65%.
The brownish hard-plastic consistency clay had been detected in the borehole at the depth from
0.00 m to 0.90 m and pebbles with sand filler and with cobbles insertions had neem detected at the
depth from 0.90 m to 6.10 m. The pebbles-cobbles is ~65%.

7) AS 7T, (Borehole #7) — The land plot allocated for the construction of the electric transmission

line mast is located in the village Patriketi, Tskaltubo Municipality. The territory is a part of the terrace
of the river Rioni, with relatively quiet relief.

During the visual inspection of the land plot and nearby territory no trace of any hazardous physical-
geological processes had not been observed, so the engineering-geological conditions for the
arrangement of the must is "satisfactory”. The light brown hard plastic consistency clay loam had been
detected in the borehole at the depth from 0.00 m to 1.90 m and the pebbles with clay filler at the depth
from 1.90 m to 6.10 m. The pebbles is ~60%.

8) AS 8T (Borehole #8) - The land plot allocated for the construction of the electric transmission

line mast is located in the village Patriketi, Tskaltubo Municipality on the territory of the terrace of the
river Rioni. The territory consists of pebbles ground with sand filler. During the plentiful atmosphere
flows, the territory is being flooded which should be considered during the installation works.

The landslides, or other negative geodynamic processes had not been identified on the plot and its
nearby territory. The pebbles with send filler had been detected in the borehole at the depth from 0.00
m to 5.00 m. Pebbles ~60%.

9) AS 9T (Borehole #9) — The land plot allocated for the construction of the electric transmission

line mast is located in the village Amagleba, Vani Municipality. The territory is a part of the terrace of
the river Rioni, with relatively quiet relief. During the visual inspection of the land plot and the nearby
territory no trace of any hazardous physical-geological processes had not been observed. The light
brown hard-plastic consistency clay had been detected in the borehole at the depth from 0.00 m to 1.00
m and pebbles with clay loam filler at the depth from 1.00 m to 5.90 m. The Pebbles ~60%.

10) AS 10B (Pit #10) - The land plot allocated for electrical transmission line is located in the

village Inashauri, Vani Municipality. The area is characterized by a hilly relief. As a result of visual
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inspection, no trace of the dangerous physical and geological processes was detected. The ground layer
had been detected in the pit at the depth from 0.00 m to 0.50 m and the dark brown hard-plastic
consistency clay at the depth from 0.50 m to 4.20 m.

11) AS 11B (Pit #11) - The land plot allocated for electrical transmission line is located in the

village Dzulukhi, Vani Municipality. The area is characterized by a hilly relief. As a result of visual
inspection, no trace of the physical and geological processes were detected. The ground layer had been
detected in the pit at the depth from 0.00 m to 0.60 m and the dark brown argillites in thin layers at the
depth from 0.60 m to 3.90 m.

12) AS 15T, (Borehole #15) - The project site is located in, Adigeni Municipality on the top part

of one of the sloppy hill of the mountainous system located to the Northwest of the village Pkhero, on
the relatively plain slightly inclined (=3-7°) territory, of the Eastern exposition slope of the same hill.
The territory of the assessing point is stable. The landslide or any other dynamic processes are not
observed. The ~4 km length road goes from the village to the territory for the 4x4 type transport. The
ground layer had been detected in the borehole at the depth from 0.00 m to 0.30 m and the eluvian clay,
with altered andesite-basalt crushed stones at the depth from 0.03 m to 1.00 m. Crushed stones =~15-
20%, The crushed stones of lava breccias, tufogenic siltstones and sand stone and boulders with dark
brown hard-plastic consistency clay had been detected at the depth from 1.00 m to 6.00 m. Crushed
stones ~60%.

13) AS 16B (Borehole #16) - The project site is located in Adigeni Municipality, on the relatively

plain part of the territory of the Northeast slope of the mountainous system located to the East of the
village Nakurdevi, The overall inclination of the slope is 15-20°. To the North of the assessing point at ~
4 m, there is a forest with the inclination of =~ 50°. After that the relief becomes plane. To the Northwest
of the point, at the ~ 30-40 meters there is a slightly swampy field. The area of the point itself, its nearby
territory from the Southeast and South, at about 80-100 m has stable construction, the landslides or any
other negative geodynamic processes have not been observed. The ground layer had been detected in
the borehole at the depth from 0.00 m to 0.40 m; the light brown hard-plastic consistency clay crushed
stones of lava breccias and andesite-basalts ~10-15% had been detected at the depth from 0.40 m to 1.50
m; and the crushed stones of andesite basalts ( ~60%) with rare insertions of boulders, with hard-plastic
consistency clay filler at the depth from 1.50 m to 6.20 m.

14) AS 17T (Borehole #17) - The project area is located in Adigeni Municipality to the North of

the village Nakurdevi. It is on the Southwest exposition of the slope (total inclination 10-30°). To the
Northwest of the assessing point there is a sharp elevated hill, the slopes of which are terraced by
landslides. Currently there are no active landslides at this territory, but it should be taken into the
consideration that during the abundant rainfalls it can be activated. The assessed point is located lower
of the mentioned slope on the relatively plain territory. The trace of the plain washing down can be seen
everywhere above the point, on the paths and roads. We should also take into consideration the water
flows from the upper part of the slope, so the proper water avoiding communications should be arranged

(pipelines, dams, etc.).



The ground layer had been detected in the borehole at the depth from 0.00 m to 0.30 m. The
Andesite basalt and tufo-lava crushed stones with semi-solid clay loam filler had been detected at the
depth from 0.30 m to 2.50 m, crushed stones ~50%, and crushed stones and boulders of thin and medium
stratified of tufo-sand stones, tufo allevolites and tufo-argillites, (=65%) with hard-plastic consistency
clay filler had been detected at the depth from 2.50 m to 6.10 m.

15) AS 18B (Borehole #18) — The project area is located in Adigeni Municipality, between the

villages of Fkhero and Abastumani. It is a slightly inclined (3-7°) West exposition slope with the plain
relief, where the local population have the arable lands. The assessed point was drilled at the edge of the
ground road between the arable lands.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.40 m and the
yellowish, dark brown hard-plastic consistency clay with insertions of Andesite-basalts thin pieces
~10% at the depth from 0.40 m to 6.00 m.

16) AS 19T (Borehole #19) - The project point is located in Adigeni Municipality to the

Northeast of the village Chakhsintskaro on the terraced slopes of the South exposition (terraces should
have been originated from the slight “slipping” of the entire slope to the South). On the place where the
main rocks layers come relatively up under dealluvial sediments of the slope, the so-called dealluvial
"cover" is being “dammed up” and terraces are formed. The overall inclination of the slope is =20-25°.
The project point is located on the lower, relatively stable, plain part of the slope. The surrounding area
is currently stable, no active landslide processes are being observed there, but in total the current
dynamic processes described above should be taken into the consideration when designing it (it may be
required to go down to the main rock layers.) There are large size (=0,70-1,5 m) andesite basalt boulders
on the surface of the slope, especially in the upper part of it. The ground road goes from the village
Chakhsnistskaro to the project territory ( for tractors or 4x4 vehicles).

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.40 m and the
crushed stones of andesite basalts with insertions of boulders, with hard-plastic consistency clay filler
had been detected at the depth from 0.40 m to 6.10 m. Crushed stones and boulders (=65%)

17) AS 20T (Borehole #20) -  The project area is located in Adigeni Municipality on the plain

part of the Northwest exposition slope (slope =30-35), of the hilly system located to the Northwest of
the village Kikineti, at the edge of the rural road (to the West).

Landslide or other geodynamic processes are not observed. There is a 60 meter high hill to the
East of the assessed point which is constructed by argillites and allevolites. To the West there is a slope
with filed with an inclination ~35°.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.30 m and the
crushed stones of allevolites and argillite ( *65%) with light brown hard-plastic consistency clay filler
had been detected at the depth from 0.30 m to 6.20 m.

18) AS 21B (Pit #21) — The project territory is located in Akhaltsikhe Municipality on the top

part of the mountain range located to the Northwest of the village Ani on the slope with slight
inclination (5-7°) on the Southwest exposition. The relief is covered with fields (pasture land) with

sparse thorny bushes. The area is stable, the landslides or other geodynamic processes are not observed.



The ground layer had been detected in the pit at the depth from 0.00 m to 0.30 m and the
crushed stones of allevolites and argillite ( ~65%) with light brown hard-plastic consistency clay filler
had been detected st the depth from 0.30 m to 2.00 m.

19) AS 22B (Borehole #22) - The area is located in Akhaltsikhe Municipality to the North of the

village Chvinta, on the Southeast exposition of the slightly inclined slope (=7-10°) with the field. From

the Northwest of the area there is a road from the village. The surrounding territory is stable. The
landslides are not observed.

The ground layer had been detected in the pit at the depth from 0.00 m to 0.50 m and the light
brown semi-solid consistency clay with a small size of about 5-10%, insertions of tufo-genic pieces had
been detected at the depth from 0.50 m to 6.20 m.

20) AS 23T (Borehole #23) - The project territory is located in Akhaltsikhe Municipality to the

East of the mountain system located to the Northeast of the village Sviri, on the Northeast exposition of
the slope with the inclination =10-15°. The landslide or any other negative geodynamic processes are
not observed. The surrounding area is stable.

The crushed stones of andesite basalts with insertions of medium size boulders, with hard-plastic
consistency clay filler had been detected at the depth from 0.00 m to 6.30 m. Crushed stones ~60%.

21) AS 24B (Pit #24) - The project territory is located in Akhaltsikhe Municipality on the

andesite-basalt rocky slopes of the Southeast exposition of the rocky hill located to the East of the village
Boga. Andesite basalt massif is slashed by the hydrothermal cleft net. The rock is porous, but solid with
thick structure, the total inclination of the slope is 25-30°. The project point itself is located on the
relatively plain slope (=7-10°). A ground road =500 m from the village Boga goes to the point, suitable for
4x4 transport. Then the road turns into an ox-cart road =700 m with hard and difficult terrain. The
point is on a stable territory, the landslide or other negative geodynamic processes have not been
observed. To the East of it on =30m the relief is sharply inclined (70-80°). In some places there are
precipices which go to the deep (=200m) ravine.

The pit is built to the depth of 1,0 m. After 1 m appeared the main, rocky ground. The cut of
lower 1 meter is started according to the analogy of the natural openings located nearby.

The ground layer had been detected in the pit at the depth from 0.00 m to 0.50 m and the
crushed stones of depleted andesite basalts (=60%) with hard-plastic consistency clay filler had been
detected at the depth from 0.50 m to 1.000 m . At the depth from 1.00 m to 2.00 m the andesite-basalt
massif, cracked had been detected.

22) AS 25B (Pit #25) - The Project territory is located in Akhaltsikhe Municipality to the

Northwest of the village Giorgitsminda, on the Southwest exposition slope with field with the
inclination =15° . The washing up events are not expected. The landslides or any other negative
geological processes are not observed.

The ground layer had been detected in the pit at the depth from 0.00 m to 0.40 m and the light
brown hard-plastic consistency clay had been detected at the depth from 0.40 m to 1.00 m. The crushed
stones of andesite basalts (=60%) with hard-plastic consistency clay filler had been revealed at the depth
from 1.00 m to 2.00 m.



23) AS 26B (Borehole #26) - The point is located in Akhaltsikhe Municipality on the slope of

sharp inclination (=40%) to the Northeast of the village Fersa, which is terraced artificially (arable or

hay lands). The landslides were not observed. The hard-plastic consistency clay loam, with rare
insertions of small size andesite basalt stones ~10%. had been detected at the depth from 0.00 m to 6.20
m.

24) AS 27B (Borehole #27) - The territory is located in Akhaltsikhe Municipality at =25 km to the

Southeast of the village Mugareti, on the Southwest exposition slope with the inclination of 30° of the
Meridian Direction mountain range. The landslides or any other negative geological processes are not
observed.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.50 m and the
crushed stones of tufogenic argillites and siltstone up to =55% with hard plastic clay filler had been
detected at the depth from 0.50 m tp 6.00 m.

25) AS 28B (Borehole #28) - The territory is located in Akhaltsikhe Municipality at =2 km to

the North of the village Zikilia, on the Southwest exposition slope with the small inclination (=10°) . The
landslides or any other negative geological processes are not observed.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.40 m and the
Pebbles ground with hard-plastic consistency clay filler had been detected at the depth from 0.40 m to
6.10 m. Pebbles ~55%

26) AT 1B (Borehole #1) - The point is located in Akhaltsikhe Municipality to the Northwest of

the village Zikilia, to the Southwest of the electric Substation. There is a sharp inclined slope =70% at 15
meters to the Southwest from the drilling point. The project area itself is stably constructed, the
landslides or other negative dynamic processes have not been detected.
The technogenic bulk, crushed stones, gravel had been detected in the borehole at the depth from 0.00
m to 0.60 m and the tufa-breccia crushed stones, with hard-plastic consistency clay filler at the depth
from 0.60 m to 5.80 m. The Crushed stones are ~50% with the dimensions up to 20-50 mm.

27) AT 3T (Borehole #3) - The territory is located in Akhaltsikhe Municipality on the Southwest

expose slope (=7-10° inclination) of the hilly system located to the Northeast of the village Mugareti. The
surrounding area is stable and steady. The impact of the washing down events are not expected. The
landslide or other negative geodynamic processes are not observed.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.50 m and the
Light brown hard-plastic consistency clay at the depth from 0.50 m to 1.80 m. The crushed stone ground
with cracked tufogenic argilites and alvrolites had been detected at the depth from 1.80 m to 6.00 m.
and crushed stones up to =55%, with hard-plastic consistency clay filler.

28) AT 6B (Borehole #6) — The territory is located in Akhaltsikhe Municipality to the Northwest
of the village Fersa. The relief is a sharply inclined ~40° slope. Above the point there are newly
constructed masts, and in the 3 meters below there is a newly constructed water basin. The boulders
with clay loam filler had been detected during the drilling process, as well as during the construction

process of the masts and water basin. In the Southwest of the territory there is a mountain system which



is =100 meters away from the point. The project area is sable, the landslides or any other negative
processes had not been observed.

The hard-plastic clay loam had been detected in the barehole at the depth from 0.00 m to 0.50
m. The Andesite basalt and tufo-breccia crushed stone with insertions of boulders had been detected at
the depth from 0.50 m to 6.00 m as well as the crushed stones and boulders ~60% with hard plastic clay
filler.

29) AT 11T (Pit #11) — The project area is located in Akhaltsikhe Municipality on the slope of

the 20-25° inclination of the Northeast exposition of the ridge hillock to the West of the village
Giorgitsminda. It is meadowland, with sparse thorn bushes. The landslides had not been identified, but
the plane and so-called " grooved" washing ups is being observed. According to the morphology and
ground type of the territory the measures against the washing up should be taken into the consideration.

The ground layer had been detected in the pit at the depth from 0.00 m to 0.30 m and the hard-
plastic clay loam with 20% argillite crushed stones had been detected at the depth from 0.30 m to 0.50
m. The thin and medium-sized tufogenic argillite crushed stones (=55%) with hard-plastic consistency
clay filler had been detected at the depth from 0.50 m to 2.00 m.

30) AT 15B (Borehole #15) — The territory is located in Akhaltsikhe Municipality to the North of
the village Klde. The relief is almost a plane, slightly inclined (7-10°) to the Northeast. The landslides are

not observed but according to the adjacent territories it can become bogged up, therefore during the
arrangement of the basis and foundations, the arrangement of the communications against swamping
(drainage channels, drainage, etc.) should be taken into account.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.40 m and the
yellowish, light-brown soft plastic clay had been detected at the depth from 0.40 m to 6.00 m.

31) AT 18T (Borehole #18) —The project area is located to the North of Akhaltsikhe town. The

point to be assessed is located to the Southwest of the existing mast in =30 m. on the andesite basalt
boulder hill with sharply inclined (=60°) slope. The place is stable, negative geodynamic processes are
not observed

The Andesite basalt boulder place with semi-solid consistency clay filler had been detected in
the borehole at the depth from 0.00 m to 6.00 m. The Filler ~10%.

32) AT 21T (Borehole #21) - The project area is located in Akhaltsikhe Municipality village to

the Southwest of the village Tskruti on the slightly inclined =10° slope. Landslide or other negative
geological processes are not observed. The Hard-plastic consistency clay loam had been detected in the
borehole at the depth from 0.00 m to 6.00 m.

33) AT 25T (Borehole #25) - The territory is located in Akhaltsikhe Municipality on the left

bank of the river Potskhovi. The relief is a slope with a small inclination (=5-10%) at the existing masts.
The territory is stable, no landslides or other negative geological processes had been observed.

The light brown hard plastic consistency clay loam with up to 10% small inclusions of thin
fragments of Andesite -basalts had been detected in the borehole at the depth from 0.00 m to 6.10 m.

34) AT 29T (Barehole #29) - The territory is located in the Akhaltsikhe Municipality on the bank

of the river Abastumani Water above the motor road. In the Northwest there is a mountain, the slopes

9



of which are marked with the Andesite-basalt boulder place. The Landslide or any other negative
geological processes are not observed. The hard-plastic consistency clay loam had been detected in the
borehole at the depth from 0.00 m to 6.00 m.

35) AT 31T (Borehole #31) - The point is located in Akhaltsikhe Municipality on the right bank

of the river Potskhovi, on the inclined relief ~20° of the upper terrace of the right riverside copse. The
inclination of the slope sharply increases up to =70° down to the river. The project area is stable. The
technogenic bulk, crushed stones gravel had been detected in the borehole at the depth from 0.00 m to
1.30 m. The dark gray hard plastic clay loam with the up to 20% of tufogenic crushed stones’ insertion
had been detected at the depth from 1.30 m to 6.00 m.

36) AT 33T (Borehole #33) - The point is located in Akhaltsikhe Municipality to the South of

the village Arali, at 2-3 km from the Turkish border. It is located on a relatively plain, summit part of
the hill. The area is stable, landslides, washings out or other negative geodynamic processes had not been
identified or expected.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.50 m and the
hard-plastic clay loam at the depth from 0.50 m to 1.10 m. The andesite basalt crushed stones with
boulder insertions had been detected at the depth from 1.10 m to 6.00 m. The crushed stones are ~65%
with hard-plastic clay filler.

36) AT 36T (Borehole #36) - The point is located in Akhaltsikhe Municipality near the town

Vale at 20-25 m distance from the Turkish border. The nearby relief is a low hill. The point is located

on the Southwest slope with the ~10-15° inclination. The territory is stable, landslides, or any other
negative geodynamic processes had not been identified.

The ground layer had been detected in the borehole at the depth from 0.00 m to 0.40 m and the
hard-plastic clay loam had been detected at the depth from 0.40 m to 1.60 m. The andesite basalt
crushed stones with boulder insertions had been detected at the depth from 1.60 m to 6.00 m. The
crushed stones and boulders are ~65% with hard-plastic clay filler.

The transmission line of the project section OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-
Turtum" runs through the different conditions both geomorphologically as well as geologically. It
crosses several geotechnical zones and well as defined climate zones. We tried to combine similar
climate zones. Also, using the method of similarity in Geology, we conducted laboratory research on the
most characteristic grounds of similar composition, from the grounds crossed be the excavates (such as
"Andesite-basalt chrushed stones, with hardplastic clay loam filler"), and studies the similar samples in
both field and camera conditions using the following literature: “rocr 20276-99 — I'pyHTBI-ByTOIBI
IIOJIEBOTO MCCJIeZIOBAHUA XapaKTePHCTHKA IPOYHOCTH U JedopmupyemocTy ; CIPaBOYHMK TeXHUKA —
reoJIora IO MH)XXeHEePHO-Te0JIOTHYeCKUMU TUporeoorudeckuM paboram. Mocksa «Hezpa» 1982 r. u mp.
(State Standards 20276-99 — “Soils-methods of Field Investigation of Characteristics of Strength and
Deformability"; The handbook of a geologist-technician on engineering-geological and hydrogeological
works. Moscow "Nedra" in 1982 and others.). The assessing line begins at the Colchis Valley, crossing
the Rioni Gorge, the Southern or small Caucasus mountain range foothills, its central ridge and from the

Adigeni Region goes to the relatively low mountains of Meskhet-Javakheti Region. In the areas studied
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by us, till the small Caucasus mountain range foothills there are hard plastic consistency clay loam and
pebbles gravel soils, and in the South mountainous and Meskhet-Javakheti zones there are mainly
volcanogenic and volcanogenic-sedimentary rocks. It should be noted that the studied areas are in a
satisfactory, stable geomorphological environment and in the adjacent areas no negative conditions for
the arrangement of the transmitting masts had been detected.

It should be mentioned also that it was impossible to reach the poinsts #AS 12, AS 13 and AS 14
with the absolute heighth of +1895, +2601, +2413 m, because of the heavy snow. (There was an attempt
to reach it but the height of the snow at the snowdrifts drived by the winds reached 2-3 meters and it
was impossible to get through). These points are located on the small (Southern) Caucasus mountain
range in the alpine and subalpine zones. We studied materials in the funds regarding the assessing points
as well as the geological maps, on the basis of which we can say that the precincts where these points are

located are built with the lower ( Pzza) and upper ( P22b) parts of the midiocyte rocks (Adjara-Trialeti

zone), which are presented with massive, solid, stratified volcanic breccias, balsallides, andesites and
andesite-basalts. As far as the delluvion (sloppy) earthfill in general are not thick on such heights,
supposedly, the masts on the above points can be arranged on the mentioned stable, volcanogenic rocky
ground.

For the purpose of determining the climate conditions of the line, we used the following
principles - for the points located in Tskaltubo, Kutaisi and Vani territories we used the Kutaisi climate
conditions as a guide, for the South Caucasus Mountain Range we used the climate conditions of Sairme,
and for Samtskhe-Javakheti we used Akhaltsikhe climate conditions.

According to PN 01.05-08 (“Construction Climatology “), below is given the climate data of
Kutaisi:

The average annual temperature +14.5° C;

The average temperature in January +5.2° C;

The average temperature in July +23.0° C;

The absolute minimum of -17° C;

Absolute maximum +40° C;

Precipitation per year - 1390 mm;

Daily maximum rainfall - 166 mm;

Highest wind speed once in every 20 years - 39 m / sec;
Highest wind speed once in every 5 years — 0.73 kPa;

Wind pressure normative value once every 5 years - 0.73 kPa;
Wind pressure a normative value once in every 15 years - 0.85 kPa;
The prevailing wind direction - East foehn;

Snow cover weight - 0.50 kPa;

The number of days of snow cover - 26;

Seasonal soil freezing normative depth - 0 cm.
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According to PN 01.05.08 (“Construction Climatology”), below is given the climate data of the resort

Sairme changed to a certain extent, which is supposed to be similar to the part of the assessing line that

passes through the mountainous part of the Region.

The average annual temperature +6.5° C;
The average temperature in January -1.0° C;
The average temperature in July +15.5° C;
The absolute minimum of -26.7° C;
Absolute maximum +33° C;
Precipitation per year - 1570 mm;
Daily maximum rainfall - 107 mm;
Highest wind speed once in every 20 years - 40 m / sec;
Highest wind speed once in every 5 years - 35 m / sec;
Wind pressure normative value once every 5 years - 0.70 kPa;
Wind pressure a normative value once in every 15 years - 0.80 kPa;
The prevailing wind direction - East foehn;
Snow cover weight 2.50 kPa;
The number of days of snow cover - 150;
Seasonal soil freezing normative depth
- Loam and clay - 15 cm;
- sandy - 18 cm;
- Average thickness gravel - 19 cm;

- coarse-grained soil - 21 cm;

According to PN 01.05-08 (“Construction Climatology “), below is given the climate data of Akhaltsikhe

town:

The average annual temperature +9° C;

The average temperature in January -3.8° C;

The average temperature in July +20.4° C;

The absolute minimum of -32° C;

Absolute maximum +39° C;

Precipitation per year - 513 mm;

Daily maximum rainfall - 105 mm;

Highest wind speed once in every 20 years - 29 m / sec;
Highest wind speed once in every 5 years - 23 m / sec;

Wind pressure normative value once every 5 years - 0.30 kPa;
Wind pressure a normative value once in every 15 years - 0.48 kPa;

The prevailing wind direction — South-west;
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Snow cover weight 0.68 kPa;

The number of days of snow cover — 63

Seasonal soil freezing normative depth
- Loam and clay - 53 cm;
- The thin and dusty sand sandy ground- 71 cm;
- Large and medium-sized gravel sand - 77 cm;

- coarse-grained soil - 88 cm;

OHL “Tskhaltubo-Akhaltsikhe" and "Akhaltsikhe-Turtum" line crosses many of the large and
small rivers, ravines, streams. Due to geomorphological construction the ground waters were not
detected in the assessed areas.

In general geodynamic processes of particular difficulty (landslides, karstric, washing out) or
intensely saturation events or pressed soils is unlikely to occur at the explored points along the

transmission line.

The Results of the Engineering-Geological Survey

The geological and lithological sections of the borehole columns are compiled according to the data
gained by the works carried out. As it was already mentioned, one of the characteristic ground samples
out of the similar soils were tested for the laboratory examination.

As the graphic materials of the excavates show, the following layers had been revealed at the
explored depth of the research points on the territory of the OHL “Tskhaltubo-Akhaltsikhe" and
"Akhaltsikhe-Turtum" line:

1) Soil layer (layer # 1) - which is presented by brown, black humus clays, the plant's root system,
and in some places gravel fillers. The soil layer is not formed everywhere (or is washed up) and
the section begins with main rock layers, clay, limestone crushed stones, crushed stones,
andesite-basalts and other. Therefore, theground layer is not found everywhere, mainly it
belongs to the removable soils. That’s why we do not consider the soil layer as an independent
Engineer-Geological Element- EGE.

2) The technogenic soils is not always met everywhere, it should always be removed,that’s why we
do not concider it as EGE.

3) Dealluvion alluvial clays (layer 1 or 2 depending on whether there is soil on the top layer or not)
or technogenic soil - from soft plastic to hard plastic consistency.

4) Alluvial pebbles ground (layer 2 or 3), in some places with cobbles insertions, with hard-plastic,
consistency clay or sandy fillers.

5) Limestone crushed stone ground (layer 2 or 3), with hard-plastic consistency clay filler.

6) Argillites crushed stone material with hard-plastic ( I-0.27-0.46) filler (layer 2), firmness of

which increases gradually to the depth.
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7) Lava breccias, crushed stome soil of tufogenic siltstones and limestone, with hard-plastic clay
filler (layer # 2 or 3).

8) The andesite basalt chrushed stones with boulder insections and hard-plastic clay filler (layer #
1,2)

9) The hard plastic clay loam (with the insertion of the smoll sized pieces (rare ~10-20%) of
tufogenic or andesite stones (layer #1, 2, 3).

10) Massive cracked grounds of the main rocks of andesite-basalt (layer # 1, 2)

11) Arilites the main rocks in thin layers (layer # 2, 3).

The numeration of the layers is conditional, since the depth of theexcavates are from 0.50 m to 6.2 m,

the distance between them is several kilometers.

The layers as the grounds, should be grouped as the Engineering-Geological Elements - the EGEs.

according to the grounds of similar features, crossed be the excavates.

As indicated above and from these graphical materials and laboratory data, we have similar grounds in
the separate areas of the assessing territories, the part of which had passed through the laboratory
testings. The similar grounds that have similar physical-mechanical properties had been grouped and
were considered as one engineering-geological elements (EGE), as these grounds in the various excavates
are marked as different layers and with different number their grouping was performed according to the
excavates:

16 laboratory surveys had been conducted, 21 similar grounds were grouped, in total 37.

Below is the list of the main grounds that have been crossed by assessing excavates and which
supposingly should be considered as main (spandrel) groinds. The following grounds are considered as
engineering-geological element - EGEs:

I EGE — Hard-plastic consistency clay loam (I.-0.27-0.46) The number of plasticity of the clay
loam I,=0.10-0.15 (As18B, Borehole #18; AT29T Borehole. #29; AT3T Borehole #3);

II EGE — Hard-plastic consistency clay (I.-0.39) The number of plasticity 1,=0.20 (AS1B.
Borehole #1).

IIT EGE — Soft-plastic consistency clay (I.-0.59) The number of plasticity [,=0.21 (AT15B.
Borehole #15).

IV EGE — Pebbles ground with sand filler. Dampness. W=10.1% (AS4T, Barehole #4).

V EGE - Pebbles ground with hard-plastic consistency clay. (AS2T, Barehole. #2; AS28B,
Barehole. #28).

VI EGE — Crushed Stones of Tugogenic and standard argillites and siltstone and with hard
plastic clay loam filler — (AS27B, Barehole. #25; AS15T, Wbarehole #15; AS20T, Barehole. #20; AS17T,
Barehole #17);

VII EGE — Andesite basalt and tufo-breccia crushed stones with insertions of boulders and with

hard plastic consistensy clay loam filler.
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VIII EGE — Argillite, density 2.05 g/sm? (AS11B, Pit. #11).
IX EGE — Andesite density 2.23 g/sm3 (AS18T, Borehole. #18).

The Main Results of the Laboratory Analyses of Ground

As it was already mentioned in total 16 samples had been taken for the laboratory analyses from the

excavates, out of them 9 were decomposed structure ground samples and 7 inviolable structure ground

samples.

The laboratory test results are given in the summarizing table and is attached. The table #2 below shows

the range of variability of the physical features of the clay ground and the average (normative) values.

The range of variability of the physical properties of clays and average (normative) values see in the

Table # 1.
Table #1
o Average
Range of Variability i
i . . . (Normative)
Physical Properties of the Ground Dimension
Cla
Clay loam Clay Y Clay
loam
o Upper limit WL 0.29-0.33 0.39-0.41 0.31 0.40
1 § Lower limit Wp 0.18-0.19 0.19-0.20 0.18 0.20
3]
2 Number I 0.10-0.15 0.20-0.21 0.13 0.20
2 | Natural dampness W % 21.7-249 | 26.8-32.4 23.5 29.6
Ground p 1.86-1.92 1.87-1.88 1.89 1.88
; % Dry ground pa % 150-155 | 1.42-147 | 153 1.45
A Ground EX
Ps 2.69-2.70 2.72-2.73 2.70 2.73
particulates
4 | Porous n % 42.3-44.4 45.8-48.0 43.3 46.9
5 | Porous coefficient e - 0.732-0.800 | 0.844-0.923 | 0.763 0.883
6 | Consistency indicator L - 0.27-0.46 | 0.39-0.59 0.39 0.39/0.59
7 | Degree of dampness S - 0.80-0.89 | 0.86-0.96 0.83 0.91

As the table shows, the consistency of clays varies from hard-plastic (Ii= - 0.39) to soft=-plastic

(Ii= 0.59).

According to the degree of dampness, the ground is fully saturated with water — $1>0.80.
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The Degree of Aggressive Impact of the Grounds Against Carbon Steel

The degree of aggressive impact of the ground against carbon steel was determined on 10 ground

samples.

The total concentration of Sulfates and Chlorides is equal to 0.07-0.15 gr/1 (average 0.16 gr/1).

According to the Table 28, CNR 2.03-85, “Protection of Construction Structures from

Corrosion”, the mentioned ground is considered as “average aggressive”.

Conclusions and Recommendations

Consequently, considering the above factors it can be noted that:

1)

2)

3)

4)

In terms of engineering-geological point of view, the OHL “Tskhaltubo-Akhaltsikhe" and
"Akhaltsikhe-Turtum" passes through the complex geomorphological and climatic conditions.
Though no adverse geodynamic events had been identified at the exploring areas - (landslides,
Karst, washing up relief etc.), but the main part of the line passes through such a difficult relief that
in case of detailed research it is quite possible to reveal these kinds of events as well.

In general, at all the exploratory points, the conditions were satisfactory for the design of the masts.

According to the complexity of the engineering-geological conditions and according to the Annex
10, of the CNR 1.02.07-87, the research areas belong to the III (difficult) category - the transmission
line passes through the variety of several types of heterogeneous geomorphological elements with
different genesis, the surface is highly fragmented.

Geomorphologically, more than four different types and origin of the lithological layers had been
detected, which varies both in terms of proliferation, and by inclination, the rocky soils have the
extremely irregular relief and their surface in some places are covered with dealluvial, fragile
earthfill. The climate conditions are dramatically different at different areas of the line. The

hydrogeological conditions are satisfactory.

The soils spread at the research areas, according to the construction features are considered as a
separate independent engineering geological elements (EGE).

According to the results of the excavates made at the set points of the OHL “Tskhaltubo-
Akhaltsikhe" and "Akhaltsikhe-Turtum" engineering-geological elements (EGE) that had been

revealed is listed above.

Considering the geological structure of the research sites and technical characteristics of the project
masts, the ground for the foundation should be determined by the constructor at every point,
according to the excavates’ results on the set points of the transmission line. The above geological
elements (EGE) can be excepted as such.

The table below shows all nine estimate EGE (soil) normative meanings, using the laboratory

analyses, CNR pp 02.01-08 Appendix 2.3, table # 1, 2, 3 and the designer’s guideline. To calculate
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the density, we used the granulometric composition for the knockdown structure samples, CNR IV-

2-82 and I'OCT-100-95.

Estimate Meanings

electric resistance

| = b5 &
N = < -]
>~ I8 T ] 7 © L 0N o & >
= 2| e = F 2y |2 5= |83 =
2 = 2 : o= R 2 & g ERES
e |5 5 5 TE|®ZE |88 &
= - ] = o & B I |© 3]
[ 2 > = < 3 = ° I SR ) o
B g ] 2 o = S0 | E TR |E 2 E g = g
Ground Profiles Z 5 2 9 s = _E E o5 T oF 3 = 8 § = T é
s 2 |E~ 22| § |Bs|E2¢Egg” < <
R © 1 = o & S g E = é) g
T & = & ° 12T 5 |o &
| [l o 'Ti e} =) [Z] [ R <
< g |4 . ~ s - 7 9 <
=1 b1 & A O g 9] g =
2] Qo = =t P
s jan} [92] 17} é} 7] 3
11T
I EGE II EGE EGE IV EGE V EGE VI EGE VII EGE VIII EGE IX EGE
2 3 4 5 6 7 8 9 10 11
Density p g/cm? 192 | 196 | 180 1.96 197 1.96 2.00 2,05 223
Density
. 28.0 57.0 45.0 12.0 18.0 22.0 18.0
countertraction - -
028 | (057) | (0.45) (0.12) (0.18) 0.22) (0.18)
Cn kPa kg p/cm?
Inside friction angle ¢° 22 18 15 17 19 22 19 - -
Conditional
i . 300 350 200 600 450 400 450
calculating resistance - -
(3.00) | (350) | (20 (6.0) (4.5) (4.0) (4.5)
RokPa kg p/cm?

i Rc¢ 3.2 kPa Rc 49.4 kPa
Deformation modulus ”1 4 15 1 14 14 14 o or
E mpa kg p/cm? (10) | (240) | (150) (110) (140) (140) (140) S &

p/cm2) p/cm2)
Ground specific
14 14 16 200 400 500 90-500 90-500 200-500

Note:

1) Specific electric resistance of the ground must be specified at the place during the installation works.

Ground specific electric resistance is defined according to the Guidebook “Electric Engineering-

Geological and Hydrogeological Works Technic-geologist® Moscow, Publishing house “Nedra” - 1982.

pg. 246, Table. 189.

2) Figures of density (p g/ cm?3) and resistance (Ro kPa (kg p / cm?) in the table are average values for the

individual boreholes, see the materials of the laboratory analyses.

3) According to pp 01.01.09 (“Seismic Stable Construction”), the sections of the transmission line in

Tskhaltubo, Vani, Adigeni, Akhaltsikhe Regions are in the magnitude 8 seismic zone. The Small

(South) Caucasus Mountain range presumably belongs to the magnitude 9 seismic zone.
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4)

5)

6)

The reporting seismicity at the separate parts of the Line, should be determined according to the

location of the concrete point and profiles of the identified soil.

The amplitude of the seasonal fluctuations of the ground water levels should be taken + 0.40 m in

compare with the established level fixed during the drilling. Due to the fact that the maximum

forecasted ground water level is almost on the same level, where the foundation ground has been
detected, while arranging the foundation it may be necessary to conduct the water direction
changing works. The estimate flow of the water for each square meter should be 0.02 1/ sec.

The maximum allowable inclination of the slopes of the excavations and ditches in the spread soils

should be taken by considering the CNR 3.02.01-87-pp 3.11; 3.12.3-15 and CNR. III-4-80

requirements.

According to the processing difficulties, and according to the table 1-1 of the CNR. IV-2-82- the site

composing soils belong to:

a) Soil layer — belongs to the I group, while processing by excavator, and - to the I m group, while
manual processing, the average density 1150 kg / m3. (equal to # 52).

b) Pebbles soil with clay and sand fillers — belongs to the III group while processing by mechanical
one bucket excavator - and to the II m group, while manual processing - the average density is
1950 kg / m3, (equals to 5°).

c) Soft plastic and semi- solid consistency clay — belongs to the - II group while processing by
excavator, and to the Im group, while processing manually, the average density is 1750 kg / m3
(equals to 52).

d) Andesite basalt and tufo-breccia crushed stone with hard plastic consistency clay loam filler —
belongs to the III group, while processing by the excavator, and to the IIIm group while
processing manually, the average density is 2100 kg / m? (equals to 53).

e) The argillites — belongs to the V group while processing by the excavator, and to the V» group,
while processing manually, the average density is 2000 kg / m? (equalized to 32).

f) Cracked limestone and andesites— belong to the V group, while processing by excavator, and to

the VI group, while processing manually (equalized to 15°).

Engineer -Geologist: /V. Mindiashvili/
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Borehole AS 1

1:100
OHL Tskhaltubo-Akhaltsikhe X —302270
13.10.2017 y - 4683744
< Ground surface Ground water
- Layer Depth & benchmark Sample # level, Depth from
= 5 Lithological . Short description of the the surface
k! 7 120.00 . Sampling -
= - Section . ground, Consistency
#* £ Layer side Depth in m. D Establi
From To 3 (bottom) etec stablis
benchmark m ted hed
1 2 3 4 5 6 7 8 9 10
0.00
Light brown hard-plastic
consistency clay
1
6.30
Sam. Nel
320-350
6.30 113.70

The land plot allocated for the electric power transmission line mast is located in Tskaltubo
Municipality, in particular on the nearby territory of the electric Substation. The territory is

characterized with a hilly relief.
While the visual inspection of the plot the trace of the landslide or other negative physical-geological

processes had not been observed.

Legend

(TOCT 2.857 — 75 Table 27)

///

Light brown hard-plastic consistency clay

Unviolable ground sample
- . .
taking location
Sam. 320-
Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
JSC KHURO Network Il
Pr. Manager| D. Melkadze
En. Geologist V. Mindiashvili Borehole AS1

Section Project number 7145P04




Borehole AS 2

OHL Tskhaltubo-Akhaltsikhe 1:100
X —302485
- 4682589
13.10.2017 y
- Ground Ground water
= Layer Depth o surface . level, Depth
%‘ é benchmark Lithological Ssamplﬁ N Short description of the from the surface
- o 108.00 Section ampiing ground, Consistency
Z % Layer side Depth in m. :
From To — (bottom) Dete | Establis
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
0.00 Dark brown hard-plastic
1 1.20 consistency clay
1.20 106.80
Aty
120 '0/1 0 /d Pebbles with clay loam
‘/ / / /|
, ’ 0 ’ filler. Skeleton 65%, filler
117.20 C;Z:7 ;S S 35%.
’ / / 600N:1
/ /
v o, C;C} 3.00-330
/ / /7
2 a5,
/
4.80 )/ 4 / 0,’ /
y o N
. S 7O,
0// 0,// l/
/ /
a0
'/011 /, 4
7 7 4
6.00 102.00 o

The land plot allocated for the electric power transmission line mast is located on the territory of
the Kutaisi Municipality, namely on the nearby territory of the Kutaisi-Tskaltubo Railway line. The
territory is on the part of the right terrace of the river Ogaskura with a quiet relief.

As a result of the visual inspection of the plot and its surrounding area, no trace of any hazardous
physical-geological processes had been observed.
The groundwater benchmark had not been crossed till the level of the depth of the exploration, but
during the plentiful atmosphere flows and snow melting, the groundwater level may be observed on the
level of depth of our exploration..

Legend
(TOCT 2.857 — 75 Table 27)

/ / / Dark brown hard-plastic consistency clay Decomposed ground
sample taking location
Sam. 3.00-
/ / 0 /7 . o Ear
7 0.~ Pebbles with clay loam filler. Skeleton
65%, filler 35%.
Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission

Network Il

Pr. Manager| D. Melkadze

Borehole AS 2

En. Geologist V. Mindiashvili

Section Project number 7145P04




Borehole AS 3

; 1:100
OHL Tskhaltubo-Akhaltsikhe X — 302151
13.10.2017 y - 4681204
- Ground surface Ground water
- Layer Depth & benchmark Sample # level, Depth from
4 @ Lithological . Short description of the the surface
3 15 105.00 Secti Sampling d. Consi
- E;J\ Layer side ection Depth in m. groun 5 on51stency 5 . bl
From To S (bottom) etec stablis
benchmark m ted hed
1 2 3 4 5 6 7 8 9 10
0.00 | 0.60 0.60 104.40 Ground layer
0.60 ; ? ; ? ?
[ )
2 1.50 0. 0 . .Q Pebbles with gravel filler
102.90 . skeleton 50%, filler — 50%
2.10 ° 0 ° 0. 0‘
210 7 0 Pebbles with clay loam
. 0 0 SamNel filler. Skeleton 60%, filler
0 } 310340 | 40%.
4.10
o/0
3 c
o/0 o
a,
o Z /
6.20
98.80

The land plot allocated for the electric power transmission line mast is located on the territory of
the Kutaisi Municipality, namely at the adjacent territory of the Kutaisi-Khoni highway (Shelter of dogs).
The territory is a part of the terrace of the river Ogaskura, with a quiet relief.

As a result of visual inspection of the plots and its adjacent territories, a trace of any dangerous
physical-geological processes had not been observed, therefore, it is in the "satisfactory” conditions for
the construction of the mast.

Legend
(T'OCT 2.857 — 75 Table 27)

S Ground layer Decomposed ground
f i sample taking location

Pebbles with gravel filler skeleton 50%, Sam. 3.10-

00 00 filler — 50%

7 7 O Pebbles with clay loam filler. Skeleton
C DS 60%, filler 40 %.

Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
JSC KHURO ok

Pr. Manager| D. Melkadze

Borehole AS 3

En. Geologist V. Mindiashvili

Section Project number 7145P04




Borehole AS 4

1:100

. X —-301792
OHL Tskhaltubo-Akhaltsikhe
y - 4677981
13.10.2017
- Ground Ground water
= Layer Depth o surface . level, Depth
%‘ é benchmark Lithological Ssamplﬁ N Short description of the from the surface
- i 95.00 Section ampling ground, Consistency
A 2 Layer side Depth in m.
@ Dete | Establis
From To - (bottom)
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
0.00
[ )
22
1 . Pebbles with sand filler.
. 0 ° 0. 0. Skeleton — 70% filler
. ® . 30%.
ao,«q
[ )
5.80 . 0 ° 0. 0.
o"* 0' *O |y Samel
° ° ° 320-3.60
o * 0 G
L] ° L] <
[ ) d [ ]
a0, q
5.80 89.20 O 00

The land plot allocated for the construction of the electric transmission line mast is located in
Tskaltubo Municipality in the village Kvitiri, nearby the Kutaisi-Samtredia highway. The territory is a
part of the terrace of the river Rioni, with a quiet plate relief.

As a result of the visual inspection of the plot and its surrounding area, no trace of any hazardous
physical-geological processes had been observed.

Legend

(T'OCT 2.857 — 75 Table 27

Pebbles with sand filler. Skeleton —70%
. filler 30%.

—

Decomposed ground
sample taking location

Sam. 320-3.6
Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
JSC KHURO Natwork I
Pr. Manager| D. Melkadze

En. Geologist V. Mindiashvili

Borehole AS 4

Section Project number 7145P04




Borehole AS 5

1:100

OHL Tskhaltubo-Akhaltsikhe X —-304003
-4672527
14.10.2017 y
< Ground Ground water
5 Layer Depth = surface . level, Depth
=y 13 benchmark Lithological Ssamplﬁ N Short Description of the from the surface
:' g 84~09 Section DeaThpilr??n Ground, Consistency
< g Layer side P Dete | Establis
From To - (bottom)
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
0.00
1 Pebbles with clay loam
filler, with cobbles
insertions, pebbles ~60%
} Sam. Nel
5.50 230-2.60
5.50
78.50

2 Y]

The land plot allocated for the construction of the electric transmission line mast is located in
the village Ukaneti, Tskaltubo Municipality, nearby the highway. The territory is characterized by a
quiet and plain relief.

During the visual inspection of the territory, no trace of any hazardous physical-geological processes
had not been observed, so the engineering-geological conditions for the arrangement of the must is
"satisfactory”.

Legend

(TOCT 2.857 — 75 Table 27)

Pebbles with clay loam filler, with cobbles
insertions, pebbles ~60%

—

Decomposed ground
sample taking location

Sam. 2.30-2.6
Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission
Network Il
Pr. Manager| D. Melkadze

En. Geologist V. Mindiashvili

Borehole AS 5

Project number 7145P04

Section




Borehole AS 6

1:100

OHL Tskhaltubo-Akhaltsikhe X — 304275
-4670435
14.10.2017 y
- Ground Ground water
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1 0.90 0.90 78.10 / R4 / /// consistency clay
0.90 L L
[ ] [ ]
0’ 0 . Q Pebbles with sand filler,
2 . a : 0. 0. with cobbles insertions,
« N e pebbles-cobbles ~65%
a0 0| .
5.20 4 i 4 } nim.#1
. o . 0. 0. 2.80-
3.10
a°0° 0
[ ] [ ) °
o 0 G
L ] [ ] L ] <
[ ]
6.10 0. * 0. .Q
: 72.90 ) e
[ ] L ] [ ] L ]

The land plot allocated for the construction of the electric transmission line mast is located in
the village Ukaneti, Tskaltubo Municipality. The territory is a part of the right terrace of the river Rioni,

with a quiet relief.

During the visual inspection of the land plot and nearby territory no trace of any hazardous physical-
geological processes had not been observed.

Legend

(TOCT 2.857 — 75 Table 27
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Pebbles with sand filler, with cobbles
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Borehole AS 7
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The land plot allocated for the construction of the electric transmission line mast is located in
the village Patriketi, Tskaltubo Municipality. The territory is a part of the terrace of the river Rioni, with
relatively quiet relief.

During the visual inspection of the land plot and nearby territory no trace of any hazardous physical-
geological processes had not been observed, so the engineering-geological conditions for the arrangement
of the must is "satisfactory”.

Legend

(T'OCT 2.857 — 75 Table 27
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Light brown hard plastic consistency clay

Pebbles with clay filler Pebbles ~60%

Decomposed ground

sample taking location

Sam. 2.80-
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Borehole AS 8
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The land plot allocated for the construction of the electric transmission line mast is located in
the village Patriketi, Tskaltubo Municipality on the territory of the terrace of the river Rioni, with
pebbles ground with sand filler. During the plentiful atmosphere flows, the territory is being flooded

which should be considered during the installation works.

The landslides, or other negative geodynamic processes had not been identified on the plot and its nearby

territory.

Legend
(T'OCT 2.857 — 75 Table 27)

o Pebbles with send filler, Pebbles ~60%. A Decomposed ground
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1.00 consistency clay
1.00 63.00
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The land plot allocated for the construction of the electric transmission line mast is located in the village
Amagleba, Vani Municipality. The territory is a part of the terrace of the river Rioni, with relatively quiet
relief. During the visual inspection of the land plot and the nearby territory no trace of any hazardous
physical-geological processes had not been observed.

Legend
(T'OCT 2.857 — 75 Table 27)

7 Light brown hard-plastic consistency Decomposed ground sample
- ~  clay 3.10-3.60 |  taking location
0 Pebbles with clay loam filler. Pebbles 60%
90/0 g
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The land plot allocated for electrical transmission line is located in the village Inashauri, Vani
Municipality. The area is characterized by a hilly relief. As a result of visual inspection, no trace of the

dangerous physical and geological processes was detected.

Legend

(TOCT 2.857 — 75 Table 27)
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Ground layer
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Decomposed ground sample
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The land plot allocated for electrical transmission line is located in the village Dzulukhi, Vani
Municipality. The area is characterized by a hilly relief. As a result of visual inspection, no trace of the
physical and geological processes were detected.

Legend
(T'OCT 2.857 — 75 Table 27)

z # z#| Ground layer Decomposed ground sample

2,10-2,60 taking location

Dark brown hard-plastic consistency

clay loam
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/ /
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The project site is located in, Adigeni Municipality on the top part of one of the sloppy hill of the
mountainous system located to the Northwest of the village Pkhero, on the relatively plain slightly
inclined (=3-70) territory, of the Eastern exposition slope of the same hill. The territory of the assessing
point is stable. The landslide or any other dynamic processes are not observed. The ~4 km length road
goes from the village to the territory for the 4x4 tape transport.

Legend

(TOCT 2.857 — 75 Table 27)
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/0/2 //Q’/

04870

Ground layer

Eluvian clay, altered Andesite-basalt crushed
stones ~15-20% crushed stones

consistency clay. Crushed stones =60%

3.80-4.40

Crushed stones of lava breccias, tufogenic siltstones
and sand stone and boulders. Dark brown hard-plastic

Decomposed ground sample
taking location
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Borehole AS 16
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1.50 1570.50 qul 00/ Qd,a 2%4 clay Crushed stones of lava breccias and
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The project site is located in Adigeni Municipality, on the relatively plain part of the territory of the
Northeast slope of the mountainous system located to the East of the village Nakurdevi, The overall
inclination of the slope is 15-20°. To the North of the assessing point at ~ 4 m, there is a forest with the
inclination of = 50°. After that the relief becomes plane. To the Northwest of the point, at the =~ 30-40
meters there is a slightly swampy field. The area of the point itself, its nearby territory from the Southeast
and South, at about 80-100 m has stable construction, the landslides or any other negative geodynamic

processes have not been observed.

Legend

(TOCT 2.857 — 75 Table 27)
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97,0,”¢
A //C)/
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600

Ground layer

Eluvian clay, altered Andesite-basalt crushed
stones ~15-20% crushed stones

consistency clay. Crushed stones ~60%

3.70-4.60

Decomposed ground sample

Crushed stones of lava breccias, tufogenic siltstones
and sand stone and boulders. Dark brown hard-plastic

taking location
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Borehole AS 17
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The project area is located in Adigeni Municipality to the North of the village Nakurdevi. It is on the

Southwest exposition of the slope (total inclination 10-30°). To the Northwest of the assessing point there
is a sharp elevated hill, the slopes of which are terraced by landslides. Currently there are no active
landslides at this territory, but it should be taken into the consideration that during the abundant rainfalls
it can be activated. The assessed point is located lower of the mentioned slope on the relatively plain

territory. The trace of the plain washing down can be seen everywhere above the point, on the paths and
roads. We should also take into consideration the water flows from the upper part of the slope, so the

proper water avoiding communications should be arranged (pipelines, dams, etc.).

Legend

(TOCT 2.857 — 75 Table 27)

z # z#| Ground layer
d d Andesite basalt and tufo-lava crushed stones with semi-solid
d clay loam filler. Crushed stones =50%
y
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Crushed stones and boulders of thin and medium a tec stratified of
tufo-sand stones, tufo allevolites and tufo-argillites, (=65%) with

Decomposed ground sample
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Borehole AS 18
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IN/NVAN/N

The project area is located in Adigeni Municipality, between the villages of Fkhero and Abastumani.
It is a slightly inclined (3-70) West exposition slope with the plain relief, where the local population
have the arable lands. The assessed point was drilled at the edge of the ground road between the

arable lands.

Legend

(TOCT 2.857 — 75 Table 27)

THTH

VA

Ground layer

Eluvite Clayer, with depleted Andesite-basalts
crushed stones. crushed stones. =15-20%

taking location

Unviolable ground sample
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Borehole AS 19
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Crushed stones and boulders
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5.70
Sam. #1
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The project point is located in Adigeni Municipality to the Northeast of the village Chakhsintskaro on
the terraced slopes of the South exposition (terraces should have been originated from the slight
“slipping” of the entire slope to the South). On the place where the main rocks layers come relatively up
under dealluvial sediments of the slope, the so-called dealluvial "cover" is being “dammed up” and
terraces are formed. The overall inclination of the slope is ~20-250. The project point is located on the

lower, relatively stable, plain part of the slope.

The surrounding area is currently stable, no active

landslide processes are being observed there, but in total the current dynamic processes described above
should be taken into the consideration when designing it (it may be required to go down to the main rock
layers.) There are large size (=0,70-1,5 m) andesite basalt boulders on the surface of the slope, especially in
the upper part of it. The ground road goes from the village Chakhsnistskaro to the project territory ( for
tractors or 4x4 vehicles).

Legend

THTH

o/ ofA

boulders (=65%)

(T'OCT 2.857 — 75 Table 27)

Ground layer

with hard-plastic consistency clay filler. Crushed stones and

Crushed stones of andesite basalts with insertions of boulders,

3.60-4.00

Decomposed ground sample
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Borehole AS 20
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1 | 0.00 0.30 0.30 1464,70 Ground layer
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argillite ( ~65%) with light brown
hard-plastic consistency clay filler
The Ground water
5.90 was ndt detected
600. #1
3,40-3,70
6.20

The project area is located in Adigeni Municipality on the plain part of the Northwest exposition slope
(slope =30-35), of the hilly system located to the Northwest of the village Kikineti, at the edge of the rural

road (to the West).

Landslide or other geodynamic processes are not observed. There is a ~60 meter high hill to the East of
the assessed point which is constructed by argillites and allevolites. To the West there is a slope with filed

with an inclination =35°.

Legend

THTH

9% e/

Ground layer

(TOCT 2.857 — 75 Table 27)

Crushed stones of allevolites and argillite ( =65%) with
light brown hard-plastic consistency clay filler

Decomposed ground sample
taking location

3.40-3.70
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/ .
2.00 156300 [ 57], 1619
7

The project territory is located in Akhaltsikhe Municipality on the top part of the mountain range
located to the Northwest of the village Ani on the slope with slight inclination (5-7°) on the Southwest
exposition. The relief is covered with fields (pasture land) with sparse thorny bushes. The area is stable,

the landslides or other geodynamic processes are not observed.

THTH

o/ 5

Legend

(TOCT 2.857 — 75 Table 27)

Ground layer

Crushed stones of allevolites and argillite ( =65%)
with light brown hard-plastic consistency clay

filler

1,60-1,90

Decomposed ground sample

taking location
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1 2 3 5 6 7 8 9 10
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600Ne1
420450
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The area is located in Akhaltsikhe Municipality to the North of the village Chvinta, on
the Southeast exposition of the slightly inclined slope (=7-10°) with the field. From the
Northwest of the area there is a road from the village. The surrounding territory is stable. The
landslides are not observed.

Legend

(T'OCT 2.857 — 75 Table 27

Ground layer

Light brown semi-solid consistency clay with a

small size of about 5-10%, insertions of tufo-

genic pieces

Unviolable ground sample
| . .
taking location
Sam. 4.20-4.5
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Borehole AS 23
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1 2 3 4 5 6 7 8 9 10
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with insertions of medium size

boulders, with hard-plastic
1 consistency clay filler Crushed

stones =60%.

6.30
nim. #1
3.60-
6.30 1438.70
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The project territory is located in Akhaltsikhe Municipality to the East of the mountain system
located to the Northeast of the village Sviri, on the Northeast exposition of the slope with the inclination
=10-15° The landslide or any other negative geodynamic processes are not observed. The surrounding

area is stable.

Legend
(T'OCT 2.857 — 75 Table 27)

/ 7 0, Crushed stones of andesite basalts with Decomposed ground
O / insertions of medium size boulders, with sample taking location
. . . Sam. 3.60-4.30)f
hard-plastic consistency clay filler
Crushed stones =60%.
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1 {0.00 050 | 0.50 1344.50 Ground layer
#
5 1050 100 050 1344 00 - al ? #* BoT T Crushed stones of depleted andesite basalts
i R N /7 7 y 0. (~60%) with hard-plastic consistency clay
1.00 RN K N = The Grjund water
3 2.00 1.0 v v "Andesite-basalt massit, clefty. was ndt detected
' 1343.00 \} @P\/‘J\\ »T{/
\/ \/\ g

The project territory is located in Akhaltsikhe Municipality on the andesite-basalt rocky slopes of
the Southeast exposition of the rocky hill located to the East of the village Boga. Andesite basalt massif is
slashed by the hydrothermal cleft net. The rock is porous, but solid with thick structure, the total
inclination of the slope is 25-300. The project point itself is located on the relatively plain slope (=7-100).
A ground road ~500m from the village Boga goes to the point, suitable for 4x4 transport. Then the road
turns into an ox-cart road ~700 m with hard and difficult terrain. The point is on a stable territory, the
landslide or other negative geodynamic processes have not been observed. To the East of it on ~30m the
relief is sharply inclined (70-800). In some places there are precipices which go to the deep (=200m)

ravine.

The pit is built to the depth of 1,0 m. After 1 m appeared the main, rocky ground. The cut of
lower 1 meter is started according to the analogy of the nearby natural openings.

THTH

9% e/

ASASEOAS

Legend

(TOCT 2.857 — 75 Table 27)

Ground layer

Crushed stones of depleted andesite basalts (~<60%)
with hard-plastic consistency clay filler.

Andesite-basalt massif, clefty.

Decomposed ground sample

0,90-1,00 taking location

Geotechnical survey for Feasibility Studies and Preliminary

JSC KHURO Design for the Open Programme Extension of Transmission
Network Il
Pr. Manager| D. Melkadze
En. Geologist V. Mindiashvili Pit AS 24

Project number 7145P04

Section




Pit AS 25

1:100

OHL Tskhaltubo-Akhaltsikhe x — 338251
18.10.2017. y - 4619440
- Ground surface Ground water
- Layer Depth & benchmark Sample # level, Depth from
4 2 987 Lithological Samplin Short description of the the surface
3 o - Section PHng ground, Consistency
* ES Layer side Depth in m. D Establi
From To S (bottom) et;zc sltla d 15
benchmark m te e
1 2 3 4 5 6 7 8 9 10
1 | 0.00 0.40 0.4 986,60 Ground layer
n 4 oL 00 ? # ? # R O T Jammedenl - 0 1
2 T.00 06 986,00 P Y
1.00 // / // // Crushed stones of andesite basalts | The Gr tu:c‘l: w:tflr
3 2.00 1.0 d, ’/, ’ a 4 (=60%) with hard-plastic consistency was ndt detecte
: Sam. #1 lay filler
985 clay
AS I o } 1,50-2,00

<«

g

The Project territory is located in Akhaltsikhe Municipality to the Northwest of the village
Giorgitsminda, on the Southwest exposition slope with field with the inclination =150 . The washing up
events are not expected. The landslides or any other negative geological processes are not observed.

Legend

THTH

[/ /]

oY/

Ground layer

(TOCT 2.857 — 75 Table 27)

Light brown hard-plastic consistency clay

Crushed stones of andesite basalts (<60%) with
hard-plastic consistency clay filler

1,50-2,0

Decomposed ground sample
taking location

Geotechnical survey for Feasibility Studies and Preliminary

JSC KHURO Design for the Open Programme Extension of Transmission
Network Il
Pr. Manager| D. Melkadze
En. Geologist V. Mindiashvili Pit AS 25
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Borehole AS 26
1:100

OHL Tskhaltubo-Akhaltsikhe X — 341556
19.10.2017 - 4619900
- Ground surface Ground water
" Layer Depth & benchmark ) ) Sample # o level, Depth from
2 & 1120.00 Lithological Sampling Short description of the the surface
3 5 — Section . ground, Consistency
#* £ Layer side Depth in m. D Establi
From To S (bottom) etec stablis
benchmark m ted hed
1 2 3 4 5 6 7 8 9 10
1 | 0.00 /ﬁ
Hard-plastic consistency
clay loam, with rare
%) 2 insertions of small size
Ve andesite basalt stones,
' ~10%.
6.20 | Sam Ne1
3.10-340
a
Ya)
Ya)
Y4)
Y4
(4
6.20 1113.80

The point is located in Akhaltsikhe Municipality on the slope of sharp inclination
(=40%) to the Northeast of the village Fersa, which is terraced artificially (arable or hay lands).

The landslides are not observed.

Legend
(TOCT 2.857 — 75 Table 27)

/ / /0/ Hard-plastic consistency clay loam, with Unviolable ground sample
(4) rare insertions of small size andesite basalt taking location
Sam. 3.10-340
stones, ~10%.
Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
Jsc KHURO Network II

Pr. Manager| D. Melkadze

Borehole AS 26

En. Geologist V. Mindiashvili

Section Project number 7145P04




Borehole AS 27

1:100

OHL Tskhaltubo-Akhaltsikhe X 341600
y - 4619900
18.10.2017.
5 Ground surface Ground water
" Layer Depth & benchmark ) ) Sample # o level, Depth from
> @ Lithological . Short description of the the surface
3 15 1111.00 . Sampling i
= - Section . ground, Consistency
#* £ Layer side Depth in m. D .
= etec | Establis
From To — (bottom)
benchmark m ted hed
1 2 3 4 5 6 7 8 9 10
1]0.00 | 0.50 0.50 1110.50 Ground layer
0.50
: Crushed stones of
rusned stones o The Gyound
tufogenic argillites and
. . water was not
siltstone up to ~55% with detectdd
hard plastic clay filler |
5.50
6.00 1105.00

The territory is located in Akhaltsikhe Municipality at =25 km to the Southeast of the
village Mugareti, on the Southwest exposition slope with the inclination of 30° of the Meridian
Direction mountain range. The landslides or any other negative geological processes are not

observed.

Legend
(T'OCT 2.857 — 75 Table 27)

XX

b/

plastic clay filler

Ground layer

Crushed stones of tufogenic argillites
and siltstone up to =55% with hard

Decomposed ground

—~—

sample taking location

Sam 3.70-4.30
Geqtechnical survey for Feasibility Stuqies and Prelinlnin§ry
JSC KH U RO Design for the Open Progrzztn‘;z:kEli(tenswn of Transmission
Pr. Manager| D. Melkadze
En. Geologist V. Mindiashvili Borehole AS 27
Section Project number 7145P04




Borehole AS 28

1:100

. X — 342564
OHL Tskhaltubo-Akhaltsikhe 34256
y - 4619446
18.10.2017.
- Ground surface Ground water
“ Layer Depth & benchmark Sample # level, Depth from
E,, g 1135.00 Lithological Samgling Short description of the the surface
. E;‘\ Tayer side Section Depth in m. ground, Consistency - —
From To S (bottom) etec slza 18
benchmark m ted ed
1 2 3 4 5 6 7 8 9 10
1 ]0.00 | 0.40 0.40 1134.60 Ground layer
040
2 Pebbles ground with hard-
plastic consistency clay
filler. Pebbles ~55%
5.70 nim. #1
2.90-
3.30
6.10 1138.90

The territory is located in Akhaltsikhe Municipality at =2 km to the North of the
village Zikilia, on the Southwest exposition slope with the small inclination (=10°) . The
landslides or any other negative geological processes are not observed.

Legend

(TOCT 2.857 — 75 Table 27)

XX

Ground layer

62575

Pebbles ground with hard-plastic

consistency clay filler. Pebbles ~55%

(_A_\

Decomposed ground
sample taking location

Sam 2.90-3.30
Geqtechnical survey for Feasibility Stuqies and Prelinlnin§ry
JSC KH U RO Design for the Open Progrzztn‘;z:kEli(tenswn of Transmission
Pr. Manager| D. Melkadze
En. Geologist V. Mindiashvili Borehole AS 28
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Borehole AT 1

. ' X — 342624
OHL Akhaltsikhe-Tortum 4619417
18.10.2017 y
- Ground surface Ground water
5 Layer Depth & benchmark ) . Sample # o level, Depth from
> @ Lithological . Short description of the the surface
3 15 1100.00 . Sampling i
= - Section . ground, Consistency
#* % Layer side Depth in m. Detec | Establis
From To — (bottom)
benchmark m ted hed
1 2 3 4 5 6 7 8 9 10
1 ]0.00 | 0.60 0.60 1109.40 Technogenic bulk, crushed
0.60 IN=0I=0 stones, gravel
4

Tufa-breccia crushed stones,

hard-plastic consistency clay

filler. Crushed stones =50%
2 dimensions up to 20-50 mm

5.20
nim. #1
b 3.10-
3.40
5.80 1104.20

/

1
'l (.//

The point is located in Akhaltsikhe Municipality to the Northwest of the village
Zikilia, to the Southwest of the electric Substation. There is a sharp inclined slope
=~70% at 15 meters to the Southwest from the drilling point. The project area itself is
stably constructed, the landslides or other negative dynamic processes have not been

detected.

Legend

(TOCT 2.857 — 75 Table 27)

1=011=0

A70

dimensions up to 20-50 mm.

Technogenic bulk, crushed stones, gravel

(_/\_\

Decomposed ground

Tufa-breccia crushed stones, hard-plastic
consistency clay filler. Crushed stones ~50%

sample taking location

En. Geologist V. Mindiashvili

Borehole AT 1

Sam. 3.10-340,
Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission
Network Il
Pr. Manager| D. Melkadze

Section
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Borehole AT 3

1:100

. X — 341280
OHL Akhaltsikhe-Tortum
y - 4619610
18.10.2017
- Ground Ground water
= | Layer Depth = surface . level, Depth
% é benchmark Lithological SSampI? N Short Description of the from the surface
- . 1100 Section DeaThpilr??n Ground, Consistency
Z & Layer side P Dete | Establis
From To - (bottom)
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
110.00 |0.50 0.50 1099.50 Ground layer
0.50
2
1.80 1.30 1098.70 Light brown hard-plastic
) ) consistency clay
T30 The crushed stone ground
with cracked tufogenic
4.20 argilites and alvrolites.
3 Crushed stones up to
SamNel ~55%, with hard-plastic
3.90-5.10 consistency clay filler.
6.00
1094.00

The area is located in Akhaltsikhe Municipality on the Southwest expose slope (=7-100

inclination) of the hilly system located to the Northeast of the village Mugareti. The

surrounding area is stable and steady. The impact of the washing down events are not expected.

The landslide or other negative geodynamic processes are not observed.

XX

////

/Yo'

Legend

(TOCT 2.857 — 75 Table 27)

Ground layer

Light brown hard-plastic consistency clay

The crushed stone ground with cracked tufogenic

argilites and alvrolites. Crushed stones up to =55%,

with hard-plastic consistency clay filler.

Sam. 390-

Decomposed ground
sample taking location

GEET

JSC KHURO

Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
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Pr. Manager| D. Melkadze

En. Geologist V. Mindiashvili

Borehole AT 3

Section Project number 7145P04




Borehole AT 6

1:100

OHL Akhaltsikhe-Tortum X —339509
18.10.2017 y - 4618860
< Ground Ground water
5 Layer Depth = surface . level, Depth
= é benchmark Lithological Ssamplﬁ N Short Description of the from the surface
:' g 1108 Section DeaThpilr??n Ground, Consistency
< g Layer side P Dete | Establis
From To - (bottom)
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
1 ]0.00 | 0.50 0.50 1107.500 Hard-plastic clay loam
0.50
2
Andesite basalt and tufo-
breccia crushed stone with
insertions of boulders,
crushed stones and
Jim. #1 boulders ~60%. with hard
5.50 2.70- plastic clay filler
3.00
6.00
1102.00

The area is located in Akhaltsikhe Municipality to the Northwest of the village Fersa.
The relief is a sharply inclined =400 slope. Above the point there are newly constructed masts,
and in the 3 meters below there is a newly constructed water basin. The boulders with clay
loam filler had been detected during the drilling process, as well as during the construction
process of the masts and water basin. In the Southwest of the territory there is a mountain
system which is =100 meters away from the point. The project area is sable, the landslides or
any other negative processes had not been observed.

Legend

(TOCT 2.857 — 75 Table 27

Hard-plastic clay loam

Andesite basalt and tufo-breccia crushed stone with
insertions of boulders, crushed stones and boulders
~60%. with hard plastic clay filler

—~—

Decomposed ground
sample taking location

Sam 2.70-3.00
Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission
Network Il
Pr. Manager| D. Melkadze

En. Geologist| V. Mindiashvili

Borehole AT 6
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Pit AT 11

OHL Akhaltsikhe-Tortum 1100 x — 3337463
18.10.2017 y - 4619115
miwis zedapiris gruntis wylis
fenis siRrme g niSnuli done siRrme
& 1187 i i iri
8 8 . N nimuSis _# da gruntis mokle daxasiaTeba, zedapiridan
R3] g fenis sagebi liTologiuri Wrili aRebis . .
e 2  sageb! . konsistencia gamo
. verdis (Ziris) siRrme m. . damyare
) g y
dan mde 51 . . vlenil .
& niSnuli ] buli
m-Si 1
1 2 3 4 5 6 7 8 9 10
110,00 0.30 0.3 1186.70 Z 7 z Z Ground layer
03 0.80 0.5 1186.20 /96/4/ 4/ Hard-plastic clay loam with 20% | Ground water was
3 | 0.80 A /4. L] . argillire crushed stones not dletected
’ 1.2 1185.00 £ - j ﬁ L ' 600. #1 Thin and medium-sized tufogenic
2.00 . . . / . 1 1.80-2.00 argillite crushed stones (=55%) with
r\o /\0 2 a_ hard-plastic consistency clay filler

The project area is located in Akhaltsikhe Municipality on the slope of the 20-25° inclination of
the Northeast exposition of the ridge hillock to the West of the village Giorgitsminda. It is meadowland,
with sparse thorn bushes. The landslides had not been identified, but the plane and so-called " grooved"
washing ups is being observed. According to the morphology and ground type of the territory the

measures against the washing up should be taken into the consideration.

Legend

THTH

9/ Y o/

stones

éﬁ?‘@gzr

Ground layer

(TOCT 2.857 — 75 Table 27

Hard-plastic clay loam with 20% argillite crushed

1,80-2,0

Thin and medium-sized tufogenic argillite crushed

stones (=55%) with hard-plastic consistency clay

filler

Decomposed ground sample
taking location

JSC KHURO

Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
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Pr. Manager

D. Melkadze

En. Geologist| V. Mindiashvili

Pit AT 11

Section Project number 7145P04




Borehole AT 15
1:100

OHL Akhaltsikhe-Tortum X _4:?;‘;75?)%
19.10.2017 Y-

- Ground Ground water
= Layer Depth o surface . level, Depth
% é benchmark Lithological Samplg N Short description of the from the surface

® Samplin
- o 1173.00 Section ping ground, Consistency
4 2 Layer side Depth in m. :

From To 3 (bottom) Dete Establis
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
11000 |0.40 0.40 1172.60 Ground layer
SSXSS
0.40 Yellowish, light-brown
2 soft plastic clay
5.60
I Sam.Nel
4.60-4.80
6.00 1167.00

The area is located in Akhaltsikhe Municipality to the North of the village Klde. The
relief is almost a plane, slightly inclined (7-10°) to the Northeast. The landslides are not
observed but according to the adjacent territories it can become bogged up, therefore during the
arrangement of the basis and foundations, the arrangement of the communications against
swamping (drainage channels, drainage, etc.) should be taken into account

Legend
(TOCT 2.857 — 75 Table 27)

XX Ground layer Unviolable ground sample
L . .
taking location
Sam. 4.60-
/ / / / Yellowish, light-brown soft plastic clay.
Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission
Network II
Pr. Manager| D. Melkadze

Borehole AT 15

En. Geologist V. Mindiashvili
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Borehole AT 18

1:100

. X — 332450
OHL Akhaltsikhe-Tortum 4619485
20.10.2017 y
- Ground Ground water
= Layer Depth IS surface level, Depth
o [o
> é benchmark Lithological Ssamplﬁ N Short description of the from the surface
_.I g IOSQ Section Dea[[?]pir:nrgn ground, Consistency
Z g Layer side P ' Dete | Establis
From To - (bottom)
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
0.00 Andesite basalt boulder
place with semi-solid
consistency clay filler.
. Filler =10%
6.00 S3an:1L .0#_1
3.30
6.00 1076.00

/SN

The project area is located to the North of Akhaltsikhe town. The point to be assessed is located
to the Southwest of the existing mast in =30 m. on the andesite basalt boulder hill with sharply inclined
(=60°) slope. The place is stable, negative geodynamic processes are not observed.

Legend
(TOCT 2.857 — 75 Table 27)

Andesite basalt boulder place with semi-
solid consistency clay filler. Filler ~10%

Sam. 3.10-3.30

Unviolable ground sample
taking location

JSC

KHURO

Geotechnical survey for Feasibility Studies and Preliminary
Design for the Open Programme Extension of Transmission
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Pr. Manager

D. Melkadze

En. Geologist|

V. Mindiashvili

Borehole AT 18
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Section




Borehole AT 21

1:100

. X —328012
OHL Akhaltsikhe-Tortum 4614212
20.10.2017 y
- Ground Ground water
= Layer Depth IS surface level, Depth
[ o
) é benchmark Lithological Ssamplﬁ N Short description of the from the surface
- g 1127 Section ampling ground, Consistency
2 > Layer side Depth in m. )
From To - (bottom) Dete | Establis
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
0.00 Hard-plastic consistency
/ clay loam.
1
6.00 I Sam. Nel
3.00-3.40
6.00 1121.00

The project area is located in Akhaltsikhe Municipality village to the Southwest of the village Tskruti on the
slightly inclined ~10° slope. Landslide or other negative geological processes are not observed.

[///

Legend

(TOCT 2.857 — 75 Table 27

Hard-plastic consistency clay loam.

Unviolable ground sample
| . .
taking location
Sam. 3.00-340]

Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission
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Pr. Manager| D. Melkadze
En. Geologist V. Mindiashvili Borehole AT 21
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Borehole AT 25

1:100

. X — 323992
OHL Akhaltsikhe-Tortum 4614139
20.10.2017 y
- Ground Ground water
= Layer Depth o surface . level, Depth
% é benchmark Lithological Ssamplﬁ N Short description of the from the surface
- 2 1108 Section ampling ground, Consistency
% % Layer side Depth Inm. .
From To - (bottom) Dete | Establis

benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
1 ] 0.00

/ﬂo
Light brown hard plastic
consistency clay loam with
) up to 10% small inclusions
%) of thin fragments of
Vs Andesite -basalt
6.10 14
i Sam. 1
3.10-3.30
V4
V4]
V4,
V4
6.10 1101.90 YO /.

The territory is located in Akhaltsikhe Municipality on the left bank of the river
Potskhovi. The relief is a slope with a small inclination (=5-10%) at the existing masts. The
territory is stable, no landslides or other negative geological processes had been observed.

Legend
(TOCT 2.857 — 75 Table 27)

Light brown hard plastic consistency clay loam Unviolable ground sample
/O//b/ with up to 10% small inclusions of thin - taking location
fragments of Andesite -basalt Sam. 3.10-3.30

Geotechnical survey for Feasibility Studies and Preliminary
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Borehole AT 25

En. Geologist V. Mindiashvili
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Borehole AT 29

1:100

. X —-321913
OHL Akhaltsikhe-Tortum 4613005
20.10.2017 y
- Ground Ground water
= Layer Depth IS surface level, Depth
[ o
) é benchmark Lithological Ssamplﬁ N Short description of the from the surface
- g 1147 Section ampling ground, Consistency
2 > Layer side Depth in m. )
From To - (bottom) Dete | Establis
benchmark m cted hed
1 2 3 4 5 6 8 9 10
0.00 / Hard-plastic consistency
clay loam. Groud water
was npt detected
1
) 3.10-
3.40
6.00 1141.00

The object is located in the Akhaltsikhe Municipality on the bank of the river Abastumani Water
above the motor road. In the Northwest there is a mountain, the slopes of which are marked with the
Andesite-basalt boulder place. The Landslide or any other negative geological processes are not observed.

Legend

(T'OCT 2.857 — 75 Table 27

/ / / / Hard-plastic consistency clay loam.

Unviolable ground sample
| . .
taking location
Sam. 3.10-340,
Geotechnical survey for Feasibility Studies and Preliminary
JSC KHURO Design for the Open Programme Extension of Transmission
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Pr. Manager| D. Melkadze

En. Geologist V. Mindiashvili
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Borehole AT 31

. ' X —-321913
OHL Akhaltsikhe-Tortum 4613050
20.10.2017 y
- Ground surface Ground water
- Layer Depth & benchmark Sample # level, Depth from
4 @ Lithological . Short description of the the surface
3 15 1056.00 . Sampling i
5 - Section . ground, Consistency
#* EN Layer side Depth in m. Detec | Establis
From To — (bottom) d hed
benchmark m te e
1 2 3 4 5 6 7 8 9 10
1 | 0.00 1.30 Technogenic bulk, crushed
. stones, gravel
1.30 1s470 | HI=0II=0 :

1.30 |||_n”|_ Grounld water
Dark gray hard plastic clay was npt detected
loam with the up to 20% of
tufogenic crushed stones’

2 insertion.
4.70
Sam. #1
3.50-
3.70
6.00 1050.00 O )

7] 77

The point is located in Akhaltsikhe Municipality on the right bank of the river
Potskhovi, on the inclined relief =200 of the upper terrace of the right riverside copse. The
inclination of the slope sharply increases up to <700 down to the river. The project area is

stable .

Legend

(T'OCT 2.857 — 75 Table 27

1=011=0

A7 8

Technogenic bulk, crushed stones, gravel

Dark gray hard plastic clay loam with the up
to 20% of tufogenic crushed stones’ insertion

Unviolable ground sample
| . .
taking location
Sam. 3.50-3.70)
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Borehole AT 33

. ' X -318790
OHL Akhaltsikhe-Tortum 4609569
21.10.2017 y
= Ground Ground water
5 | Layer Depth by surface level, Depth
[ c o
o 2 benchmark Lithological Sample N: Short Description of the from the surface
3 ® 1341.00 Section Sampling Ground, Consistency
Z 2 Layer side Depth in m '
T Dete | Establis
From To — (bottom)
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
1 | 0.00 0.50 0.50 1340.50 ? ; ? Ground layer

2 1999 (110 o0 133990 / / / / / Hard-plastic clay loam
1.10 / 0O,
7/
/

Andesite basalt chrushed
stones with boulder

3 insections. Crushed stones
=65% with hard-plastic clay
490 filler.
) }nim .#1
3.70-
4 50
6.00 1335.00

The point is located in Akhaltsikhe Municipality to the South of the village
Arali, at 2-3 km from the Turkish border. It is located on a relatively plain, summit part
of the hill. The area is stable, landslides, washings out or other negative geodynamic
processes had not been identified or expected.

Legend
(TOCT 2.857 — 75 Table 27

S 3 Ground layer

A Decomposed ground

/ / / Hard-plastic clay loam G 370450 sample taking location

/ 7 71 Andesite basalt chrushed stones with boulder
Q’ 70 insections. Crushed stones ~65% with hard-

plastic clay filler.
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Borehole AT 36

1:100

. X -317874
OHL Akhaltsikhe-Tortum
y — 4607080
21.10.2017
- Ground Ground water
= | Layer Depth = surface level, Depth
[ c o
= 2 benchmark Lithological Ssanrl]plﬁnN Short Description of the from the surface
- g 1339.00 Section ampling Ground, Consistency
Z g Layer side Depth in m -
From To 3 (bottom) Dete | Establis
benchmark m cted hed
1 2 3 4 5 6 7 8 9 10
110.00 | 040 0.40 1338.60 Ground layer
2| 1.60
2.00 1336.00 Hard-plastic clay loam
2.00
3
Andesite basalt chrushed
4.00 stones with boulder
insections. Crushed stones and
boulders ~65% with hard-
lastic clay filler..
Sam. #1 P Y
4.10-
5.90
6.00
1332.00
The point is located in Akhaltsikhe Municipality near the town Vale at 20-25 m

distance from the Turkish border. The nearby relief is a low hill. The point is located on the
Southwest slope with the =10-15° inclination. The territory is stable, landslides, or any other
negative geodynamic processes had not been identified.

Legend

(TOCT 2.857 — 75 Table 27

IXX

///

A0

Ground layer

Hard-plastic clay loam

with hard-plastic clay filler.

Decomposed ground

.

sample taking location

Andesite basalt chrushed stones with boulder
insections. Crushed stones and boulders =65%

Sam. 3.70-4.50]
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RESULTS

Of Laboratory Tests of the Material Sampled within the Area Allotted for
Construction of Tskaltubo-Akhaltsikhe Power Transmission Line

The soil samples obtained from the 15 boreholes and one trial pit drilled within h=2.1-4.8 m
depth interval in the area planned for construction of the design object and then forwarded to
laboratory testing numbered 16. Those included 7 undisturbed soil samples and 9 disturbed soil
samples.
According to the Specification of Requirements, the testing was to imply determination of the
physical properties and strength of the material as well as the degree of aggressiveness the latter
would display with respect to carbon steel.
The work program developed ad hoc implied carrying out the following tests:
A. Determination of the physical properties (grade composition, density, moisture content,
porosity etc) of the material, 16 definitions altogether;
B. Determination of the ultimate strength of the bedrock under uniaxial compression (2
compression tests);
C. Determination of the degree of aggressiveness of the material, 16 tests.
The laboratory testing was carried out in strict compliance with the requirements specified both
in Buildings Regulations and Rules SNiP 1.02.07-87 and relevant state standards currently in
force.
Findings of the above tests are given in the test profiles (No. 1-14) and summarized in the
charts/tables enlisted below:

e Charts 1 and 2, “Findings of the Laboratory Testing of the Soils”;

e Chart 3 “Findings of the Laboratory Testing of the Bedrock™;

e Chart 4 “Degree of Aggressiveness of the Material with Respect to Carbon Steel”.

I. Physical Characteristics of the Soils

When reasoning from the results of the laboratory testing the soils we may conclude as follows:
6 disturbed soil samples (Lab. No. 233, 234, 236, 239, 240, 241) tested hereby have been
classified as crushed/broken stone filled with loam;

1 disturbed soil sample (Lab. No. 231) has been classified as shingle/pebble stone filled with

sand; the in-situ moisture of the soil will make W=10.1%:;



2 disturbed soil samples (Lab. No. 230, 242) have been classified as shingle/pebble stone filled
with loam;
3 undisturbed soil samples (Lab. No. 237, 243, 244) have been classified as loam of tight-plastic
consistency (1.=0.27-0.46), with it plasticity number equal to 1,=0.10-0.15;
1 undisturbed soil sample (Lab. No. 229) has been classified as clay of tight-plastic consistency
(1.=0.39), with its plasticity number equal to 1,=0.20;
1 undisturbed soil sample (Lab. No. 235) has been classified as clay of soft-plastic consistency
(1.=0.59), with its plasticity number equal to 1,=0.21;

1 undisturbed soil sample (Lab. No. 232) represents argillite with its density making »=2.05

g/em®, and 1 undisturbed soil sample (Lab. No. 238) is andesite with its density equal to p=2.23

glem®.
Table 1 below shows the range of variation of the values of the physical properties of the clay

material as well as their mean (regulatory) values.

Table 1
_ Mean (regulatory)
Physical Properties of the Soils § Range of variation value

Loam Clay Loam Clay

- Upper limit W, 0.29-0.33 0.39-0.41 0.31 0.40

1 % Lower limit W, - 0.18-0.19 0.19-0.20 0.18 0.20

©
o

Number Iy 0.10-0.15 0.20-0.21 0.13 0.20

2 | In-situ moisture content W | % 21.7-24.9 26.8-32.4 23.5 29.6

s soil p 1.86-1.92 1.87-1.88 1.89 1.88
> o

3 § dry soil (o E 1.50-1.55 1.42-1.47 1.53 1.45
o (@]

2 | soil particles oe 269-2.70 | 272273 | 270 273

4 | Porosity n | % | 423-444 45.8-48.0 43.3 46.9

5 | Voids ratio e | - | 0732:0800 | 083 0.763 | 0.883

0.923
6 | Consistency index I | - 0.27-0.46 0.39-0.59 0.39 0.39/0.59
7 | Degree of saturation S| - 0.80-0.89 0.86-0.96 0.83 0.91

Judging from its degree of saturation, the soil is fully saturated since S;>0.80.
Based on the granulometric composition of the soil, integral curves plotted on a semi-logarithmic

: - i d
scale were drawn up (Refer to test profiles no 1-14). Coefficient of heterogeneity (Cu:d—“), for
10



disturbed soils will be equal to C,=50.0-3363.6. Mean value is (C, =1005.0). Hence, the coarse

detrital material is heterogeneous.

II. Ultimate Strength of Bedrock under Uniaxial Compression

2 samples of the rocky material underwent compression tests aimed at determination of the
ultimate strength of saturated material under uniaxial compression (Results of the above testing
are given in Summary Table No 3 “Results of Laboratory Testing the Rocky Material™).
The value of ultimate strengths of the saturated rocky material under uniaxial compression has
been accepted as:

R=3.2 MPa (32.0 kgf/cm?)

for the argillite

and
R.=49.4 MPa (494 kgf/cm?)

for the andesite.
I1I. Degree of Aggressiveness of the Material with Regard to Carbon Steel

To determine the degree of aggressiveness the material would express with respect to carbon
steel, 16 soil samples were tested.

The total sulfate and chloride content in the material make within 0.11-0.20 g/l (0.16 g/l on
average).

According to Table 28 in SNiP 2.03.11-85 “Protection of Building Structures against Corrosion”,

the above material shall be classified as “moderately aggressive”.
B. Mirianashvili
Director of

Akhali Sakkalakmshenproekti Lt

Z. Kvachantiradze

Head of the Engineering

Geological Survey Department

D. Akhobadze ;/%

Head of Geotechnical Laboratory



Chart 1

Akhali

Results of Laboratory Tests of the Soils

Geotechnical

Sakkalakmshenproekti Ltd' Laboratory
Geological Engineering DesFrlptlor_] of Tskhaltubo-Akaltsikhe Power Transmission Line 10 GO“?? I.'ane’
Survey Department Design Object Thilisi
Plasticit Densit =
= 2 =y o ey Voids ratio 3 .‘? -

) =1 5] 5 9 = 2 Description of

S S |52 S £ £ N 2z 5 ] 2 = > 5 x

= Test Well No 2 e g p= = = 8 E 2 3 9; & 8 _ S 2 = b=

g 2 | 88 5 8 g g 28 5 5 = g £ o i s =

& | 2 5| 3 2 |2 5 3 E 2 2 g Soil
wn wn o) 2 (&) o

W | W, (M w o Pd Ps n e e I Sr Iss
m - - - % glem® % - - - - -

1 Borehole 1| AS1B | 3.2-3.5 [ Monol. | 229 | 039 | 019 | 020 | 2658 | 187 | 147 | 272 | 458 | 0844 | 1.061 | 039 | 086 | 0.12 Clay
o " -

2 | £ [Borehole 2| As2T | 3.0-33|Pisturb-| 230 | 030 | 018 | 012 | 231 0.43 Sh;.?ﬁ'e’p?Eb'eStO”e
£ ofr h.l eld /\Nlthb:oatm
< i} Disturb. Shingle/peeblestone

3 % Borehole 4] ASAT | 3.2-3.6 e 231 10.1 filled with sand

4 Trial pit 11| AS11B | 2.1-2.6 [ Monol. | 232 2.05 Argillite

) Disturb. Crushed stone

5 Borefole 1| AT1B | 3134 |°'t 233 | 030 [ 019 | 011 | 242 0.47 filled with loam

6 BH15 | AS15T | 3.8-4.4 |DiSWD-| 534 | 031 | 019 | 012 | 225 0.29 Crushed stone

oy filled with loam

7 BH15 | AT15B| 4.6-4.8|Monol. | 235 | 041 | 020 | 021 | 324 | 188 | 142 | 273 | 480 | 0923 | 1.119 | 059 | 0.96 | 0.10 Clay

8 BH17 | AS17T | 3.6-4.0 |DISWD-| 235 | 026 | 017 | 009 | 198 0.31 Crushed stone

oy filled with loam

9 BH18 | AS18B| 4.3-4.6 |Monol. | 237 | 032 | 018 | 014 | 240 | 186 | 150 | 270 | 444 | 0.800 | 0864 | 0.43 | 081 | 0.04 Loam
[}

10 % BH18 | AT18T| 3.1-3.3|Monol. | 238 2.23 Andesite

11| S| BH20 |As20T]|3.4-3.7|Disturb-f 239 [ 029 | 018 | 011 | 213 0.30 f.Cr“She.d stone
< str illed with loam

12 BH23 | AS23T [ 3.6-4.3|DISWd-| 240 | 026 | 017 | 009 | 204 0.38 Crushed stone

oy filled with loam

13 BH27 |As27B|3.7-43|DisWrd-| 249 | 025 | 017 | 008 | 191 0.26 Crushed stone

oy filled with loam

14 BH28 | As28B|29-33|PisSurb-f 245 | 027 | 018 | 009 | 205 0.28 Shingle/peeblestone

oy filled with loam

15 BH29 | AT29T| 3.1-3.4|Monol. | 243 | 029 | 019 | 010 | 217 | 180 | 155 | 269 | 423 | 0.732 | 0.780 | 027 | 0.80 | 0.03 Loam

16 BH31 | AT31T|35-3.7|Monol. | 244 | 033 | 018 | 015 | 249 | 192 | 154 | 270 | 431 | 0.756 | 0.891 | 0.46 | 0.89 | 0.08 Loam

M. Charbadze, engineer N. Surguladze, principal chemical engineer D. Akhobadze, Head of the Geotechnical Laboratory

N




Chart 2

Akhali . . Geotechnical
Sakkalakmshenproeqi Ltd Results of Laboratory Testing of the Soils Laboratory
Geological Engineering Desgrlptlop of Tskhaltubo-Akaltsikhe Power Transmission Line 10 Gou.@ l.'ane’
Survey Department Design Object Thilisi
- @ i ition. 9 L
§ % Granulometric Composition, % Description of
2 = 2 2
£ Test Well No g ° g Fraction Size, mm
g | 2 >100 {100-60| 60-40 | 40-20 | 20-10| 10-5 | 52 | 21 |1.05| 0> [ 025 | 0110054001140, ol
025 | 01 | 0.05 | 0.01 |0.002
1|.| BH1 |AsiB|3.2:35[Monol.| 229 25 | 43 | 6.0 | 201 | 199 | 16.3 | 30.9 Clay
o]
|8 : :
2|5 BH2 | As2T|3.033|PSU| 230 | 44 | 135|150 | 111 | 81 | 70 | 61 | 48 | 32 | 30 | 29 | 21 | 1.0 | 55 | 123 | Shingle/peeblestone
N _str. filled with loam
3|F| BH4 | AsaT|32:36 D'Sstt‘irb 231 | 89 | 106|168 | 102|107 65 | 81 | 56 | 39| 32| 19| 18| 10/ 32/ 66 Shf'lrl‘f’;g/\‘,’vffﬁ'sfrfg”e
BH1 | ATIB|3.1-34 Disstt‘irb 233 226|152 | 126 | 114 | 86 | 60 | 55 | 41 | 1.7 | 10| 12 | 40 | 6.1 fi(|:|r:§rxi(:h8t|22$n
BH15 |AS15T|3.8-4.4|PSUbl 534 | 23 | 169 | 150 | 106 | 102 | 86 | 80 | 50 | 30 | 25 | 44 | 28 | 21 | 27 | 59 Crushed stone
_str. filled with loam
BH15 |AT15B|4.6-4.8|Monol.| 235 11 | 57 | 90 | 91 | 127 | 159 | 475 Clay
BH17 |As17T|3.6-4.0{PSU | 236 | 136 [ 210 | 124 | 52 | 95 | 104 | 65 | 60 | 32 | 30 | 29 | 21 | 10 | 05 | 27 Crushed stone
_str. filled with loam
2| BH18 |AS18B[43-46|Monol.| 237 36 | 78 | 55 | 32 | 108 | 129 | 121 | 107 | 132 | 202 Loam
X "
Z| BH20 |As20T|3.4-37|PSUP| 239 | 12 | 205 | 104 | 147|182 | 44 | 45 | 70 | 27 | 29 | 40 | 15 | 20 | 38 | 22 Crushed stone
= . Str. filled with loam
X "
<| BH23 |AS23T|36-43 D'Sstt‘;rb 240 | 162 | 151|189 | 123 | 78 | 55 [ 52 | 23 | 29 | 15 | 15 | 24 | 27 | 22 | 45 fﬁlr:jrxﬁhsﬁzgﬁ]
BH27 |AS27B|3.7-4.3 Disstt‘;rb 241 173|204 | 98 | 71 | 104 | 68 | 61 | 46 | 20 | 35 | 15 | 1.2 | 22 | 62 fﬁlr:jrxﬁhsﬁzgﬁ]
BH28 |AS28B2.9-3.3[DSUD| 249 80 | 136|102 | 183 | 11.8| 90 | 35 | 40 | 34 | 22 | 42 | 50 | 23 | a5 | Shingle/peeblestone
. Str. filled with loam
BH29 |AT29T|3.1-3.4|Monol.| 243 50 | 88 | 81 | 107 | 118 | 105 | 109 | 120 | 22.2 Loam
BH31 |AT31T|3.5-3.7|Monol.| 244 45 | 109 | 135 | 92 | 141 | 126 | 80 | 282 Loam

M. Charbadze, engineer N. Surguladze, principal chemical engineer D. Akhobadze, Head of the Geotechnical Laboratory




Chart 3

Akhali

Sakkalakmshenproekti Ltd

Geological Engineering
Survey Department

Results of Laboratory Testing of Bedrock

Description of
Design Object

Tskhaltubo-Akhaltsikhe Power Transmission Line

Geotechnical
Laboratory
10 Gotua Lane,
Thilisi

i 2 = ES
° IS = 2 = % 2 g - Ultimate
2 % % E 2 ES % s S g 3 2 é Z x é strength of_ 2 o -
£ = £ ° g 2 E Z = 2 5 g S 8% £ saturated soil 2 Description of Soil
£ - = o 3 = A S e S 3 &= 8 under uniaxial a}
<41 IS > > & = = o (@]
= 3 . 5 = ] S 5 comression
o [} O
(i} o o
h w ) A D2 D, P I F Iss0) C Rc (6y0) I
m mm mm mm? | mm’ mm kN MPa - MPa - MPa glem®
1 | TrialPit11 [ AS11B | 2.1-2.6 Forr::less 232 | 35,50 | 22.80 | 809.4 [ 1030.6| 32.10 | 0.211 | 0.20 | 0.82 | 0.17 19 3.2 2.05 Argillite
2 | Borehole 18 | AS18T | 4.6-4.8 Forr::less 238 | 60.70 | 17.20 | 1044.0(1329.3| 36.46 | 3.604 | 2.71 | 0.87 | 2.35 21 49.4 2.23 Andesite

M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory




Akhali

Degree of Aggressiveness of the Material with Respect to Carbon Steel

Geotechnical

Sakkalakmshenproekti Ltd Laboratory
Geological Engineering Des?“pt'or.] of Tskhaltuboe-Akhaltsikhe Power Transmission Line 10 Gon.ié I.'ane’
Survey Department Design Object Thilisi
S sample Average H Total Sulfates and A reslzi?/%rr?ees:fo fthe
c Test Well No P Lab. No Annual P Chlorides Content of | 2 A Description of Soil
3 Depth Value . Material in Wet
= Temperature the Material ;
Environment
h SO~ +CI
°C pH 2
m g/l
1 Borehole 1 AS1B 3.2-35 229 6.8 0.17 Medium aggressive Clay
o -
2 | 5 Borehole 2 AS2T 3033 230 6.8 0.11 Medium aggressive Shingle/ebblestone
g . . Shingle/pebblestone
3 é Borehole 4 ASAT 3.2-3.6 231 7.0 0.19 Medium aggressive filled with sand
4 Trial Pit 11 AS11B 2.1-2.6 232 6.8 0.11 Medium aggressive Argillite
5 Borehole 1 AT1B 3.1-3.4 233 7.0 0.12 Medium aggressive fﬁlr:jrxﬁhsﬁggﬁn
6 Borehole 15 AS15T 3.8-4.4 234 7.0 0.16 Medium aggressive fﬁlr:jrxﬁhsﬁggﬁn
7 Borehole 15 AT15B 4.6-4.8 235 6.8 0.19 Medium aggressive Clay
8 Borehole 17 AS17T 3.6-4.0 236 7.0 0.20 Medium aggressive fﬁlre”jmhsﬁggﬁ]
>6
9 Borehole 18 AS18B 4.3-4.6 237 6.8 0.14 Medium aggressive Loam
(3]
10 % Borehole 18 ATI18T 3.1-3.3 238 6.8 0.12 Medium aggressive Andesite
1 | £ Borehole 20 AS20T 3.4-3.7 239 7.0 0.18 Medium aggressive f.(flr”jhefzhsﬁone
< illed with loam
12 Borehole 23 AS23T 3.6-4.3 240 7.0 0.11 Medium aggressive Andesite
13 Borehole 27 AS27B 3.7-4.3 241 6.8 0.20 Medium aggressive fﬁlre”j'xﬁhsﬁggﬁ]
14 Borehole 28 AS28B 2.9-3.3 242 6.8 0.15 Medium aggressive Sh;ir;ﬁe'jlfv?&b:gzt;”e
15 Borehole 29 AT29T 3.1-34 243 7.0 0.17 Medium aggressive Loam
16 Borehole 31 AT31T 3.5-3.7 244 6.8 0.19 Medium aggressive Loam

N. Surguladze, principal chemical engineer

D. Akhobadze, Head of the Geotechnical Laboratory




Sakkalakmshenproeqti Ltd
Geological Engineering
Survey Department

Akhali

Determination of Granulomentric Composition of the Material

Geotechnical
Laboratory
10 Gotua Lane,
Thilisi

Description of
Design Object

Tskhaltubo-Akhaltsikhe Power Transmission Line

Borehole 1| AS1B | Sampling depth h = 3235 m]| Structure of the sample Monolite [ Labor. No 229
Test Profile 1
00bS ) o J309s b®Jd0 33630
100 A d ® d d ﬁ) () ABH3IAHMB. VAR BSMHGS. lw'?l'(‘l.\"\”\‘ii(\ﬂv} Abb30R0 V3a 00 Ab30R0 V3000 LdISR) ALb3N0O
90 ’/ /
80 /
S | / | |
3 // 3 3
~ | | | |
% 0 § i § §
® 50 pd
- 7~
< 40 — -
=30 n/
€ 3 3 3 3
& ! ! ! !
20 3 3 3 3
10 ! ! ! !
0
— [aN] L0 O — N [ToXle}
o o o O Te] o o
S 9 SS 3 3 25 S 8 38 3 & S8 2’8 ¥ 8 g %
3 ® > d G 0 0 U b M 8D, 9 9
raction >100 |100-60| 60-40 | 40-20 | 20-10 | 105 | 52 | 21 | 105 | 05 | 0.25-| 0.1- | 0.05- | 0.01- 0 002 Description of the Soil
Size, mm nos n1 nons nn1 | non?
Fraction 25 | 43 | 60 | 201 | 199 | 16.3 | 30.9 Clay
content, %

M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory




Akhali Geotechnical
Sakkalakmshenproeqti Ltd . . . L. . Laboratory
Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
Description of . L .
Design Object Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 2 | AS2T | Sampling depth h = 3.0-3.3 m | Structure of the sample Disturb. str. Labor. No 230
Test Profile 2
00bS . d30do b I 33630
100 h 8 O 8 (r] ({) 0 RICSH OIORA V8O BO@G3.  [LOTISRMBSE] ALb3020 V36020 Alb30=0 V3000 LOFISR(M ALb30$20
90 /
80 '
S | | | | /
~ | | | |
60 § 1 1 1 //
<50 /
_ 7
240 W
= 30,
€ | | __—r |
8 ! | | |
20 i _/ i i
— | i | |
10 | | | |
0
- [aN} [TpJ{e] — (o} [ToXe)
o o [ae) — 0 N © o o o oo
S 2 S 3 3 22 S § 38 2 2 9S82 8 R’ g8 8 §
3 ® S5 d G 0 0L b M 8 S, 9 9
raction >100 |100-60| 60-40 | 40-20 | 20-10 | 105 | 52 | 21 | 105 | 05 | 0.25-| 0.1- | 0.05- | 0.01- 0 002 Description of the Soil
Siz€, mm nog 01 nns nn1 | non? _
Fraction 44 | 135 | 150 | 122 | 81 | 70 | 61 | 48 | 32 | 30 | 290 | 212 | 10 | 55 | 123 Shingle/pebblestone
content, % filled with loam

M. Charbadze, engineer D. Akhobadze, Head of the Geotechnical Laboratory




Akhali Geotechnical
Sakkalakmshenproeqti Ltd . . . L. . Laboratory
Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
Description of . L .
Design Object Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 4 ASAT | Sampling depth h = 3236 m]| Structure of the sample Disturb. str. Labor.  No 231
Test Profile 3
D0bS . d30do b®Jd0) 33630
100 8 O 3 8 6) () 9BG3IHM3. VARG, [LdTISFRBO| Abb30%0 V38000 Abb300 V3a 00 LTI SR ALb30R0
90 //
80
S | | | |
| 3 | 3 /
~ | | | |
% 60 | | | |
E 50, //
= 40 /
c
c -~
o o «
™ 30 ~
< 1 1 1 . 1
80 ! | | |
20 1 i // 1
10 | ‘/ ! |
/‘7 i i i
’—/‘
0 ‘ 0,011 37
g S gg &' g 8BS o 0 we o o coco o o o o 8 S
g g g 8 S = SS o g co — N < vo - N S © it N
B @ 5 d G 0 0 v M 8, 9 9
Fraction >100 |100-60| 60-40 | 40-20 | 20-10 | 105 | 52 | 21 | 105 | 05 | 0.25-| 0.1- | 0.05- | 0.01- 0 002 Description of the Soil
Siz€, mm nog 01 nns nn1 | non? _
Fraction 89 | 106 | 168 | 102 | 127 | 65 | 81 | 56 | 39 | 32 | 19 | 18 | 10 | 32 | 66 Shingle/pebblestone
content, % filled with sand
- . . _ Oeo _ 37 _
Coefficient of soil heterogeneity Cu =— =——=——— = 33636
dun 0.011

01

M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory




Geotechnical

Akhali
Sakkalakmshenproeqti Ltd . . . L. . Laboratory
Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
Description of . L .
Design Object Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 1| AT1B | Sampling depth h = 3.1-34 m | Structure of the sample Disturb. str. Labor. No 233
Test Profile 4
00bS . d30do b Jd0 33630
100 h 8 O 8 (r] ‘{) 0 AG3IHMS. V8O BO@G3.  [LOTISR MBS ALb3020 V36020 Alb30=0 V3@ 00 LSFISRM ALb30$20
% II
80 /
S | | | | /
| | | | /j
~ | | | |
% 60 | | § | ~
g
250 /
2 40, ‘//
s Pa
= 30,
€ 3 ‘ 3 3
8 ! | | |
20 1 i // 1
10 ./_;'4.—_— : : :
0 |
S 8 8 8 8 8 wno — Lo 0 © o o o oo o 170 o o 8
2 = 92 3 S 32 o X oo« N ¥ Be « S o Q
3 ® > d G 0 0L b M 8 S, 9 9
raction >100 |100-60| 60-40 | 40-20 | 20-10 | 105 | 52 | 21 | 105 | 05 | 0.25-| 0.1- | 0.05- | 0.01- 0 002 Description of the Soil
Siz€, mm nog 01 nns nn1 | non?
Fraction 226 | 152 | 126 | 124 | 86 | 60 | 55 | 41 | 1.7 | 10 | 12 | 40 | 61 Crushed stone
content, % filled with loam
- . ) Jeo 17
Coefficient of soil heterogeneity Cu =— = —— 1700
din 0.01

11

M. Charbadze, engineer D. Akhobadze, Head of the Geotechnical Laboratory




Akhali Geotechnical
Sakkalakmshenproeqti Ltd . . . L. . Laboratory
Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
Bng&pg%?e%{ Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 15 | AS15T |  Sampling depth h = 3844 m]| Structure of the sample Disturb. str. Labor.  No 234
Test Profile 5
D0bS . d30do b® Jd0) 33630
100 8 O 3 U 6) () 9BG3IHM3. VARG, [LdTISFRBO| Abb30%0 V38000 b300 V3a 00 LTI SR ALb30R0
% //
80,
X | | | |
470 3 ‘ 3 ‘ /
< 1 1 1 1 7
¥ 60 ! ! /
=50
= 40 /
c 7
: e
= 30
€ | | | ad |
80 ! | j i
20, i i // i
10 | T | |
0 T/ 0.02
22.6
— [aN] L0 © — [aV) ToXo)
o o o0 — Lo N © o o o oo
S S oS 3 = 2 3 o So o N f 65 o & g 8 8 S
B @ S5 d 6 0 0L b M 8, a 9
raction >100 |100-60| 60-40 | 40-20 | 20-10 | 105 | 52 | 21 | 105 | 05 | 0.25-| 0.1- | 0.05- | 0.01- 0 002 Description of the Soil
Siz€, mm n o5 01 nons nn1 | nono
Fraction 23 | 169 | 150 | 106 | 102 | 86 | 80 | 50 | 30 | 25 | 44 | 28 | 21 | 27 | 509 Crushed stone
content, % filled with loam
- . . _ Geo 22.6
Coefficient of soil heterogeneity Cu =—=——-—=1130.0
dun 0.02

al

M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory
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Akhali Geotechnical
Sakkalakmshenproeqti Ltd . . . L. . Laboratory
Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
Description of . L .
Design Object Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 15 | AT15B | Sampling depth h = 46-48 m]|  Structure of the sample Disturb. str. Labor.  No 235
Test Profile 6
00bS . d30do b I 33630
100 h 8 O 8 (r] ‘{) 0 RICSH OIORA V3@aRBS@GS. ly\'ﬂl‘].)"\"('}].\ﬁ)} ‘c]bbﬁ)?\"() V36020 Alb30=0 V3000 LOFISR(M ALb30$20
90, /
80, /
= | a | |
270 ,// 1 |
= ! -~ | ! !
% 60 ad ? 3 3
© 50 e
- v
2 40,
= 30,
€ | | | |
& : : | |
20 1 1 1 1
10. | | : :
0
— N [TpJ{e] — (o} [ToXe)
o o [ae) o o — 0 To)e] o o o oo o o o o
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content, %
M. Charbadze, engineer D. Akhobadze, Head of the Geotechnical Laboratory
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Description of . L .
Design Object Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 17 | AS17T | Sampling depth h = 3.6-40 m]| Structure of the sample Disturb. str. Labor.  No 236
Test Profile 7
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! N8 N1 [aNALN N N1 N NN
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content, % filled with loam
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Coefficient of soil heterogeneity Cu = = = 213 160.3
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M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory
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Description of . L .
Design Object Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 18 | AS18B | Sampling depth h = 4346 m]|  Structure of the sample Monolite [ Labor. No 237
Test Profile 8
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raction >100 |100-60| 60-40 | 40-20 | 20-10 | 105 | 52 | 21 | 105 | 05 | 0.25-| 0.1- | 0.05- | 0.01- 0 002 Description of the Soil
Siz€, mm nog 01 nns nn1 | non?
Fraction 36 | 78 | 55 | 32 | 108 | 129 | 121 | 107 | 132 | 202 Loam
content, %
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M. Charbadze, engineer D. Akhobadze, Head of the Geotechnical Laboratory
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Bng&pg%?e%{ Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 20 | AS20T | Sampling depth h = 3437 m]|  Structure of the sample Disturb. str. Labor.  No 239
Test Profile 9
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Siz€, mm n o5 01 nons nn1 | nono
Fraction 12 | 205 | 104 | 147 | 182 | 44 | 45 | 70 | 27 | 29 | 40 | 15 | 20 | 38 | 22 Crushed stone
content, % filled with loam
. . . _ %0 _ 271 _
Coefficient of soil heterogeneity Cu =—=—F+—= 246.4
din 0.1
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M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory
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Description of . L .
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Borehole 23 | AT23T |  Sampling depth h = 2933 m]| Structure of the sample Disturb. str. Labor.  No 240
Test Profile 10
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M. Charbadze, engineer D. Akhobadze, Head of the Geotechnical Laboratory
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Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
Bng&pg%?e%{ Tskhaltubo-Akhaltsikhe Power Transmission Line
Borehole 27 | AS27B |  Sampling depth h = 3743 m]|  Structure of the sample Disturb. str. Labor.  No 241
Test Profile 11
D0bS . d30do b® Jd0) 33630
100 8 () 3 (] ﬁ) () 9BG3IHM3. VARG, [LdTISFRBO| Abb30%0 V38000 b300 V3a 00 BSTINR) ) ALb300O
% //
80 14
S | | | | /
470 3 ‘ ‘ ‘ /
< 1 1 1 1 7
% 60 § 1 1 1
= 50 //
240 //
c
g '
~ 30 —
< 1 1 1 ad :
80 ! | | i
20 3 ; A 3
10 ‘ .—/ :
k—
° 0.06 333
— [aN] L0 © — [aV) To){e) .
o Te}
e & €€ 5 & 8 z & 283 g 3% =2 8 g8 8 8
3% S5 d G 0 05 b M 8 S, 9 9
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Siz€, mm n o5 01 nons nn1 | nono
Fraction 173 | 204 | 98 | 71 | 104 | 68 | 61 | 46 | 20 | 35 | 15 | 12 | 22 | 62 Crushed stone
content, % filled with loam
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Coefficient of soil heterogeneity Cu =—=—7/—"— = 555.0
din 0.06
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M. Charbadze, engineer

D. Akhobadze, Head of the Geotechnical Laboratory




Akhali Geotechnical
Sakkalakmshenproeqti Ltd . . . L. . Laboratory
Geological Engineering Determination of Granulometric Composition of the Material 10 Gotua Lane,
Survey Department Thilisi
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Borehole 28 | AS28B | Sampling depth h = 2.9-3.3 m | Structure of the sample Disturb. str. Labor. No 242
Test Profile 12
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content, % filled with loam
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Coefficient of soil heterogeneity Cu =—=—=— = 50.0
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M. Charbadze, engineer
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Borehole 29 | AT29T |  Sampling depth h = 3134 m]|  Structure of the sample Monolite [ Labor. No 243
Test Profile 13
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Description of . L .
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M. Charbadze, engineer D. Akhobadze, Head of the Geotechnical Laboratory
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