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1 INTRODUCTION

1.1.1 PURPOSE

The purpose of this document is to formulate all information related ’to site geotechnical and
geophysical investigation works’ where soil interpretation is required.

This document is intended to define work scopes of in situ and laboratory investigations
(geotechnical and geophysical) at Spandaryan, Tolors and Tatev dam () in South East of Armenia.

1.1.2 STUDY CONTEXT

This campaign aims to improve the knowledge of geotechnical properties and conditions for the 3
studied dams and their foundations.

Next figure presents the location of each dam.

)
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Figure 1 : Dams localization
The investigations include in situ tests, geophysical measures and laboratory tests.

1.1.3 STANDARD USE
In general, the Sl Units of Measurements shall apply.
The coordinates of all points are in WGS84, ESPG 4326.

Selection of points are only based on aerial picture, it should be adapted of each site context
depending of site conditions.

Lengths of geophysical profiles are given for information purposes without topographical check
(only check with SRTM NASA).

I Ql 19X-008-RP-1- B Page 1 sur 52
b 18/03/2019

Ingénierie



Erreur ! Source du renvoi introuvable. Geotechnical investigations

2 GEOLOGICAL CONTEXT

2.1

GLOBAL CONTEXT

Vorotan cascade is located on the south east part of Armenia.

According to [1], four geological structures can be distinguished:

Formation 1: volcanic lava flows, quaternary, principally andesites, basalts (n°4, n°5, n°12,
n°16, n°17, n°19),

Formation 2: intrusive rocks, plutonic formation, tertiary Oligocene , principally
leucogranites, granodiorites, gabbros (n°38),

Formation 3: volcanic, volcano-sedimentary formation, tertiary Eocene Late, principally
andesites, tuffbreccias, lavabreccias (n°40),

Formation 4: sedimentary formation, tertiary Eocene Early, principally flisch with
sandstones, alevrolites, limestones and conglomerates (n°42).

Next figure presents theses geological formations.

I Formation 2: Intrusive rocks, Tertiary Oligocene

Formation 1: Volcanic lava flows, Quaternary
I to late Tertiary (pliocéne)

28 43

Formation 3 : Volcanic, volcano-sedimentary formation,
Middle Eocene to late Oligocene

I Formation 4 : Sedimentary formation, Tertiary, Early Eocene I

Figure 2 : Geological formations at Vorotan cascade site (extract from [1])

2.2 GEOLOGICAL CONTEXT IN EACH DAMS

In this part, geology presented is from geological map at 1/50 000.

At this study stage, none geological subsurface observation have been realized.
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2.2.1 SPANDARYAN
Geology at Spandaryan dam is principally two facies:

- North part, formation 1, quaternary volcanic lava flows (basalt, andesite),
- South part, formation 3, tertiary, middle Oligocene.

Next figure presents geology around dam.

GEOLOGY at Spandaryan dam
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Figure 3 : Geology at Spandaryan dam

2.2.2 TOLORS
Geology at Tolors dam is principally two facies:

- North part, formation 1, quaternary volcanic lava flows (basalt, andesite),
- South part, formation 3, tertiary, middle Oligocene.

Next figure presents geology around dam.
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GEOLOGY at Tolors dam
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Figure 4 : Geology at Tolors dam

2.2.3 TATEV
Geology at Tatev dam is principally two facies:

- North part, formation 1, quaternary volcanic lava flows (basalt, andesite),
- South part, formation 3, tertiary, middle Eocene.

Next figure presents geology around dam.

GEOLOGY at Tatev dam
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Figure 5: Geology at Tatev dam
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3 SCOPE OF WORK

3.1 PREAMBLE

These technical specifications (TS) are intended to provide general guidance to the Contractor. All
items, even though not specifically mentioned in this TS, but considered necessary for carrying out
the required survey and investigations, shall be considered included in the Bid.

For the Bid, the Contractor shall provide the following:

Quotation for each test and associated works or items;

Organization forecasted to perform the investigation;

Detailed list of material and method for each field investigations;

List of standards forecasted, and if any, deviation with specified standards (in this report);
Number of personnel and qualification of the staff;

Schedule of works.

A site visit shall be realized by contractors.

3.2 TOPOGRAPHY WORKS

All boreholes and investigations (include geophysical) should be setting up before the beginning of
works.

After all site investigations, a topography team should measure each points really realized.
All coordinates should be done in UTM system.

3.3 OBJECTIVE OF THE INVESTIGATIONS

The principal objectives of a ground investigation are:

e To ascertain geological conditions at each site to improve geotechnical modeling of each
site;

Check foundation level;

Define nature and characteristics of foundation and embankment material;

Define geomechanical parameters of dam shell material,

To collect geotechnical data on relevant formations (size distribution, density, permeability,
shear strength parameters, geomechanical parameter);

e To collect geophysical data especially shear velocity in different geological facies.

3.4 SCOPE OF INVESTIGATIONS

The scope of investigations comprise

Operation:
e Boring with core recuperation
e Trial pits;
e Sampling;
e Rock, soil and concrete laboratory testing;
o Field tests (SPT, Lugeon, Lefranc, Shear tests);

Reporting:

o Daily drilling journals;
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Weekly progress reports;

Preliminary and final exploratory hole logs;
Preliminary and final laboratory test results;
Factual Report.

3.5 INPUT DATA FOR THE EXECUTION OF THE WORKS

3.5.1 AREA OF INVESTIGATIONS

Broader investigation area is the dam site. Respective drawings with investigation coordinates are
presented in the following chapters for each dam site.

3.6 CODES AND STANDARDS

The Contractor shall use codes, guidelines and references listed in the following Chapters for
performing the tasks. The Contractor shall utilize the latest available version of the reference
documents. If an applicable reference document is not listed below for a required aspect of the
tasks, the Contractor shall notify the Employer of its proposed standards or methods prior to
proceeding.

4 GEOTECHNICAL INVESTIGATIONS

The Contractor shall mark each test pit and borehole location identified in the approved Work Plan.
Horizontal coordinates and ground surface elevation for each test pit and borehole location shall be
determined and provided by the Contractor.

A qualified Geotechnical Engineer/Engineering Geologist shall prepare the final boring logs after
completion of all soil tests and visual examination of all samples in the laboratory. The boring logs
shall show the depths at which changes of strata and material occur and the nature of the strata /
material encountered together with a detailed fabric description.

Photograph the recovered cored samples prior to removal from the sampling device. Packaging
and storing of cores shall be done as per Section 6.9.8.

The Contractor shall contact the Employer for further direction if any of the following situations are
encountered:

e borehole depth reaches depth other than as specified in the Work Plan

e change in drilling and sampling method is required due to formation materials or insufficient
sample recovery

e other conditions noted by the Contractor that preclude the objectives of the Ground
Investigation from being attained.

The Contractor shall keep and store all the cores. The cores must be guarded as described in
5.8. The samples shall be prepared for transport to the laboratory.

4.1 TECHNICAL SPECIFICATIONS FOR IN SITU TESTS

4.1.1 TRIALPIT

The Contractor shall excavate the test pits at the locations identified in the approved Work Plan.
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The Contractor shall be responsible for work safety in the excavations and safety of environment at
the location of works. The Employer shall monitor the work safety and his requests shall be
mandatory for the Contractor. The Employer's approval shall not eliminate or reduce the
Contractor’s responsibility for work safety.

In the entire duration of excavations, field classification (mapping), sampling and other required
works, the Contractor shall maintain exploratory excavations and the surrounding area in a safe,
drained and accessible condition.

Trial pits shall be of minimum 2m x 2m x 3m size at base so as to permit easy access for a visual
examination of the walls of the pit and to facilitate sampling. Precautions shall be taken to ensure
the stability of pit walls. The depth of an excavation shall be measured in its center.

Excavations can be performed by using hand tools or mechanically. The excavation method shall
be adjusted to enable, under safe conditions, proper detection and identification of all properties
and changes in the medium in which the excavation is made and registration of groundwater level
and it shall allow sampling and performance of field tests.

The Contractor shall enable safe access to each investigation work and access into it (ladders etc.)
in the entire duration of work execution, in line with the request, i.e. upon approval of the Employer.
Access into the pits shall be by means of ladders and access into the pits can be also provided by

means of stairs cut into one side of the excavation.

In the period when no excavation works or tests are performed, the excavation shall be secured in
order to prevent backfilling of the investigation work with excavated material and falling of people
or animals into the excavation. The method of excavation securing shall be approved by the
Employer.

The Contractor shall prevent inflow of surface waters into the exploratory excavations in the entire
duration of investigation works, which shall be controlled by the Employer.

After completion of tests and examination, the pits shall be suitably backfilled with excavation
materials.

Compacting procedure should be validated until backfilling. Compacting should be the same like
before excavation. The contractor shall enable safe access to each investigation work and access
into it by means of ladders or stairs cut into one side of the excavation.

Trial pit report shall contain:

Name, location, elevation, coordinates , date, weather condition;
Description and depth of each strata;

Photography (high resolution) of each material (with a scale) and entire pit;
Sample location;

Water level;

Stability of walls of the pit.

4.1.2 BORINGS
4.1.2.1 Drilling Methods and Equipment
General

Test Boring through different layers of soil shall be carried out by the contractor at the locations
marked in the enclosed Drawing and/or at such other locations as directed by the Engineer in a
manner described below.

Minimum diameter of boring shall be 101 mm.

The contractor shall describe in detail the equipment and method of boring he proposes to use.
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Drill methodology

All core drilling are located in dam’s structure. Drilling has to be realized without fluid injection in
filter and core material. Fluid injection is only allowed in shell material.

It is expected to realize hammering drilling in filter and core material. A casing should be at
minimum setting up to protect filter and core material.

In shell material fluid injection is allowed with control (maximum injection pressure: height of dam,
for instance at Spandaryan dam maximum pressure allowed 6 bars).

It is expected to use

- Double corer with PVC tube inside for soil like core and filter,
- Double corer without PVC tube inside for shell and substratum.

Contractor should provide better methodology to have at minimum a recuperation of 80% in shell
material.

Boreholes shall be stabilized, whenever required, against caving of the sides of the drill hole and
heaving of the bottom of the hole, especially in cases where the hole is carried below the ground
water level, by use of casing or by means of drilling fluids (water or mixtures of water and colloidal,
gel forming thixotropic clays such as bentonite).

In rock strata, boring shall be done by using a rotary cutting tool tipped with diamonds and
equipped to recover cores.

Undisturbed samples, if required, shall be obtained by methods and equipment previously
approved

The Contractor shall provide equipment and personnel experienced in drilling through all range of
materials. Prior to the start of the Works, the drilling methods shall be submitted by the Contractor
to the Engineer for approval.

Rock drilling shall commence at the direction of the Engineer. Unless otherwise specified core
drilling shall comprise coring techniques to obtain continuous core samples of the ground to the
depth specified. Except as otherwise specified, core barrels shall be PQ or HQ Triple Tube
Wireline or equivalent approved by the Engineer. Each core barrel shall have a core lifter suitable
for catching and retaining cores in soft formations.

Core barrels shall not be longer than 3 meters, but not shorter than 40 centimeters, unless
otherwise approved by the Engineer. Special care shall be taken to ensure that maximum recovery
is obtained on each section of core as core recovery is of prime importance.

In soft ground, drilling shall be carried out so that at least 85 % recovery is obtained. With this in
mind the Contractor shall adjust accordingly the speed of drill, the load on the drill string, the water
discharge and pressure and the frequency of manipulations. The drilling procedure and the length
of each core run shall be limited to obtain maximum possible core recovery. Core runs shall initially
be limited to 1.5 m. If in the opinion of the Engineer a lower limit is needed to assure acceptable
core recovery, the Contractor shall reduce runs to 0.5 to 1 meter long as required by the Engineer.

Diameter of the borehole shall be such that no problems arise in performing the required in-situ
tests. Core run shall be limited to a maximum length of 3 m. When less than 95 % of the core is
recovered, in competent rock, from a run the length of the following run (or runs, if necessary) shall
be reduced by 50 %, unless otherwise directed by the Engineer to a minimum run length of 0,50 m
unless the position of the core loss is clearly at least 1 m above the end of the run in which core
loss occurred and a fresh clean drill-break at the lower end of the recovered core can be observed,
or the core loss was caused by leaving core at the bottom of the hole and it can be recovered
without loss or damage at the start of the following run.
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As stated above, drilling shall be carried out so that at least 80 % recovery is obtained in very
weathered and fractured terrain and practically 100 % recovery in sound rock is achieved. With this
in mind the Contractor shall adjust accordingly the speed of drill, the load on the drill string, the
water discharge and pressures and the frequency of manipulations. Grouting of unstable zones
shall receive prior agreement of the Engineer.

The core shall be pulled whenever necessary to prevent loss or damage to the core. Grinding of
the core after the core barrel has been blocked will not be permitted and a blocked core barrel shall
be pulled regardless of the interval drilled. Reaming and casing, the use of drilling mud or grouting
of the hole to control caving or high water loss shall not be performed in any section of any hole
without the prior approval of the Engineer.

During each core run in sound rock, at the direction of the Engineer, a free run (i.e. rotation without
vertical movement) shall be made for a duration sufficient to show an adequate mark on the core.
The total length of drill string (i.e. rods, couplings, cone barrel etc.) between the datum level and
the position of the bit crown for each free run shall be measured accurately and recorded in the
driller’s log.

All depths in the hole shall be linearly from the commencement of drilling whether the hole is
vertical or not.

Core barrels shall be held horizontally while cores are extruded, which shall be by applying
constant pressure, without vibration and in a manner to prevent disturbance of the cores.

The contractor is responsible for the supply of all equipment and materials, including water,
required to successfully undertake the drilling program.

In concrete, coring shall be executed in vertical, inclined and horizontal direction, as appropriate for
the sampling of the structure envisaged.

4.1.2.2 Particular Specifications for Drilling and Sampling of Core Material

Special care shall be paid in non disturbance of the samples as well as not to drill into the filters,
i.e. the drilling shall be performed in the loam core only.

The samples shall be extracted undisturbed, i.e. preferably using a SPT spoon driven gently into
the loam material of the core.

After extraction of the core, it shall be immediately sealed airtight in order to preserve the in-situ
moisture. Preferably, the core shall remain in the SPT spoon and shall be extracted in the
laboratory only.

4.1.2.3 Particular Specifications for Drilling and Sampling of Granular Material

Granular material is difficult to sample in undisturbed state. Therefore, the drilling method shall pay
care not to alter the granulometry (grain size distribution) of the granular material.

Appropriate drilling techniques shall aim in extracting samples of all sizes of the grains, without
destroying the grains themselves by breaking.

Envisaged techniques such as hollow stem auger, valve drill, spoon or gravel pump shall be
utilized for sampling granular material.

Special attention shall be paid to the measurement of depth and the measurement of the quantity
of material extracted, in order to determine the in-situ density. Additionally, the in-situ density can
be determined by sand replacement method.
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4.1.2.4 Support of Hole during Drilling

Support of the hole during drilling may be required. Temporary casing will be required to stabilize
the hole while advancing the boring. The casing shall be steel pipe of the size required by the
drilling equipment and may be either new material or used material in good condition. The size,
lengths, and placement information shall be documented in the drilling records taken by the
Contractor. All borings requiring temporary casing shall be protected at the top of the casing to
prevent foreign material and debris.

4.1.2.5 Diameter of Coring
In Rock, core will be done using rotary method with suitable equipment for continuous coring.

The core diameter shall be minimum 76 mm. The coring equipment (core barrel) and drill bits shall
also be able to drill through reinforcement.

4.1.2.6 Recording of Drilling Parameters for Soil and Rock Drillings

During boring operation, continuous recording of all the boring parameters will be performed:
Progress velocity, water pressure if any, water loss. For each rig, the Contractor shall keep site
records of all drilling operations.

Visual identification of soils shall be carried out in accordance with the standard ASTM D 2488 and
rock in accordance with ISRM.

4.1.2.7 Obstructions

In borings where hard strata are encountered through, which may or may not be bed rock, the
Contractor shall consult and agree with the Engineer the use of one of the following methods:

. Percussion boring using a chisel in an attempt to penetrate the obstruction or break it
up sufficiently for fragments to be recovered and identified.

° Rotary drill to produce cores or otherwise, until either the obstruction is passed or until
rock is proven for a sufficient depth.

Should the obstruction prove to be a thin ledge of rock, boulder, claystone or other similar hard
stratum, and further percussion boring is required at a greater depth, the Contractor shall break out
the obstruction sufficient to enable boring, in situ testing and sampling to proceed.

Depending on ground conditions and the depth and diameter of the hole, the Engineer may instruct
the Contractor to abandon the boring and commence a further boring nearby

4.1.2.8 Unspecified Operations

The Contractor shall make available all drilling and testing equipment and personnel as may be
ordered by the Engineer for periods of up to two days at any time during borehole drilling and
testing operations. This shall be for the purpose of conducting unspecified testing operations that
may be deemed necessary by the Engineer.

The Contractor shall be required to obtain and purchase or hire any materials or equipment as
required but shall be given sufficient notice of such requirements by the Engineer in order that
other operations may not be delayed. Upon completion of unspecified operations the Contractor
may be required to repeat any development and testing operations. Payment for such operations
shall be on the basis of rig and equipment time actually used or such time as may be deemed by
the Engineer to have been a reasonable time for the operation actually performed.

4.1.2.9 Termination of Boreholes

The Contractor shall obtain the Engineer approval to terminate a borehole before moving off the
borehole. He shall give the Engineer not less than 8 hours notice of his intention to terminate a
borehole. If the Engineer does not provide an instruction within the notice period the Contractor
shall standby on the hole until such instruction is received.
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4.1.2.10 Filling of the Drillholes

The boreholes shall be backfilled with environmentally friendly, cement bentonite slurry, in such
way, that the plasticity of the fill is similar to the in-situ material, i.e. loam core. Such filling shall be
carried out by tremie pipe, starting from the bottom of the hole.

4.1.2.11 Reinstatement
Boreholes shall not be backfilled without the Engineer’s approval.

The Contractor shall backfill and compact all borings in such a manner that no subsequent
depression is formed at the ground surface due to settlement of the backfill. At the end of all in-situ
tests and after the Engineer’'s agreement, the location of each borehole shall be clearly marked on
the ground with a concrete slab (dimensions: L = | = 30 cm, H = 80 cm) buried 50 cm into the
natural ground, at the Contractor's cost.

4.1.2.12 Depth
Boreholes shall be drilled to depths as specified in the BoQ or ordered by the Engineer.
4.1.2.13 Core Boxes

Core boxes will be preferably wooden. They will allow putting cores 1 m long and each box will
contain 5 m of cores at the maximum.

Each core will be separated from the others by wooden spacers and the size of the box and of its
compartment will be adapted so that cores cannot move inside.

e Placing of cores from two different drill holes in the same core box is forbidden.

e Where no core has been recovered the Contractor shall replace the missing material with a
red painted wooden spacer on which shall be marked the depth of the bottom and the top
of the missing part. When the lack of core recovery is due to a cavity the Contractor shall
write visibly "CAVITY" on the red painted spacer.

e ¢In every case the length occupied in the core box will be the same as the length of the
core run.

If the Engineer directs that a core or sample be removed from a core tray for the purpose of
analysis, the Contractor shall replace the missing sample with a blue painted wooden spacer
having the same length on which shall be marked the date when the sample was removed, the
level of the bottom and the top of the sample and the name of the recipient.

Indelible markings shall be placed on the internal and external faces of the core box lid, as well as
on the sides, giving the following information:

contract name,

borehole number,

the start date and the finish date,

the level of the top of the first drilling pass and the bottom of the final pass included in the
box (depth from ... to ...),

e the number of the core box out of the total number of boxes for a given borehole (for
example : box 1/3, box 2/3, box 3/3).

On completion of the site works, the Contractor shall move all the core boxes to a location
specified later by the Engineer.
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4.1.2.14 Measurement of Boring Length

Measurement of work in connection with boring operations shall be made on the basis of the actual
length of borehole, irrespective of the type of soil/rock encountered, of the casing used or
extracted, and irrespective of the amount of pressure of the ground water encountered. Only such
boreholes will be measured, as will be sunk to Engineer’'s satisfaction, i.e. which will have the
specified diameter at the bottom, and where all required operations such as core recovery, tests,
and measurements are carried out in a satisfactory manner.

More particularly, if the core recovery percentage at stages where such recovery is required,
results lower than specified, if the radial deviation exceeds 2% in any depth of the respective
length of borehole, if the required bottom diameter are smaller than the minimum acceptable, or if
the total depth of the borehole differs from that specified by Engineer, if the boring is clogged either
by objects falling within or by caving-in prior to measurement and, in particular, prior to testing and
other operations provided for the working schedule or asked for by Engineer, Engineer may refuse
to accept the whole of the work, or he may, at his sole discretion, define a part of the actual depth
which will be considered as the borehole depth for the purpose of measurement and payment.

For a totally rejected borehole Contractor will not receive any compensation or payment, nor will he
raise any claims for extension of partial or total time limits.

In case the borehole is totally rejected, Contractor shall sink a new borehole with the
characteristics applicable to the boring which was rejected and with the obligation to perform and
eventually repeat all measuring and testing operations provided for the abandoned borehole.
Measurement of this new borehole is also subject to the conditions referred to hereinabove in this
paragraph.

On the other hand, in the event that measurement of the completed borehole has been delayed
without Contractor’s responsibility and despite his written warning and if, as a consequence of such
delay, the borehole becomes clogged by caving-in, measurement will be made in accordance with
Contractor’s statement, pressure and quantity diagrams as to the attained final depth, provided that
this final depth does not exceed the depth specified by the working schedule, or by Engineer’'s
subsequent directives and that there are no justified doubts as to the accuracy of Contractor’s
statement.

The measurement of the borehole length will be made irrespective of the operations carried out in
the borehole, irrespective of the type of drilling bits implemented, and irrespective of the type of
equipment used.

Measurement will not be made separately for boreholes in rock and boreholes in sediments.

No separate measurement will be made either for drilling in hard rock or for casing irrespective of
whether the casing can be re-extracted or not.

4.2 PAYMENTS

Payment will be made on the basis of the boring length measured as above and with the
corresponding unit prices.

Such payment covers also the refilling of the borehole.

The abovementioned items cover also installation of all connections and bringing up of all ducts to
the borehole; furthermore all shifting operations, site clearance, scaffolds and/or such like, as far
as they are necessary for the technical execution of work or for avoidance of accidents.

4.2.1.1 Results: drilling report
Drilling report have to be redacted for each borehole, it will contained:
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Reference information like project number, title and location, exploration number and
location by coordinates, inclination of the boring and if inclined the bearing or azimuth of the
dip of the hole, reference level and datum;

Personnel information — name of drilling contractor, driller and inspecting engineer;
Equipment data — manufacturer's name and model designation;

Sampling and coring information;

General : Sample type and number, sampler dimension, depth at start and completion of
sampling, length of sample, recovery ratio and complete visual description;

Casing information - size, depth at which required, length and depth of bottom of casing;
Seepage pressure test information-depth and duration of test;

Ground water information - depth to water surface recorded daily and continued till water
level has stabilized;

Date and time of all operations and delays with reasons;

Additional pertinent information (like lose of injection).

Next figures present an example of geotechnical logging form expected.

Logo company Logo Client + Project name Borehole name: PageNr.:
Driller: Draftsman: Start date: Inclination:
Logger: Controlled: Final date: Direction:
Borehole diameter (mm): Coordinate Y: Elevation a.s.l. (m)
Crilling rig model: Coordinate x: Final depth (m):
SPT tests =
g & — |Blow Nr.| Graph . SO G E
| |£lel= B g _|_|E|8ll 5|3 £ HIAE
Ele|2|E|S| B i 3| €| 2| % [5]E €| % z ElelE] s
HHHEBHE 3 HHEAERE AN E AR RHEEHHHHHE
8| |2|8|e| 2 B SlE[F (= | elzls] B £ |2Ri9l=leRlee]y] £ :w@%é” &
“ 3 = AENEAE £ |E|Z|B|2|§|5 2
L o 3 g

Figure 6 : Example of geotechnical logging form

4.2.1.2 Results: geological log

Geological / geotechnical log shall include:

numerical thickness and depth of each soil or rock unit;

a complete description of each unit including color, texture, significant mineralogy, degree
of weathering, plasticity etc.;

Ground water level

percent recovery;

RQD values (rock quality designation) every meter;

In rock context a description of joints, fractures, and bedding planes, spacing, inclination,
weathering, etc.),

Photography of each core box (high resolution), with a scale and color pattern.
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4.2.1.3 Backfilling of boreholes

On completion of boreholes, backfilling shall be carried out with an approved and impermeable
grouting.

5 SAMPLING

5.1 SAMPLING

Sampling shall include obtaining, preserving, handling, and labeling any soil, rock, water or other
material intersected during the investigation work and shall be in accordance with BS 5930: 1999.
Unless specified otherwise sampling shall include:

e undisturbed sampling in soils
e disturbed sampling in soils; and
e rock core sampling.

In rock and concrete obtain continuous rock core.

Core samples of materials recovered from drilling should be placed in half-round PVC pipes and
sealed in plastic sleeves immediately after being extruded from the drilling rods in order to
preserve the natural moisture content.

All disturbed (that is, washed sample, split barrel sample or drill core) and undisturbed samples
shall be kept in a shaded cool location until transferred to permanent storage and shall be
protected from the weather at all times including extremes of temperature. They shall not be kept
inside vehicles or any place likely to experience temperatures above normal air temperature or be
subject to freezing.

The water level in each hole shall be maintained whenever drilling equipment is retracted to avoid
unbalanced hydrostatic pressure which might wash in material from the sides and bottom of the
hole.

Sample bags, tubes, half-round PVC pipes and tube sealers, etc. shall be provided by the
Contractor unless otherwise stated in the Schedule of Rates. The Contractor is also required to
have wax available for sealing tubes if so directed.

52 PROTECTION
All samples shall be protected at all times from the weather including extremes of temperature.
5.3 SAMPLING FREQUENCY

The Contractor shall take samples in the boreholes as directed by the Engineer.

Core sampling from bedrock or obstruction shall be as directed by the Engineer.

5.4 ROCK CORE SAMPLING

Rock core shall be obtained as specified above.
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The Contractor shall provide core boxes. Core boxes shall be soundly constructed. Cores shall be
placed in the box with the shallowest cores to the top left corner, the top being considered adjacent
to the hinged section. Cores shall be labeled such that the location of origin of the cores can be
readily identified. If 100% core recovery has not been achieved, lengths of unrecovered core shall
be identified by the use of wooden, metal or foam spacers, which shall be of the same length of the
unrecovered core.

Rock cores from each boring shall be placed in suitable durable boxes in accordance with AS
1726.

Rock cores that deteriorate upon exposure to air shall be sealed in plastic sleeve or “glad warp” or
similar approved material immediately upon recovery. The Contractor shall furnish all materials for
preserving the rock cores and shall be responsible for preserving, boxing and handling cores at the
site.

Broken or highly fractured core shall be extruded into suitable lengths of half-round PVC pipe. The
half-round pipe and retained core shall then be placed into the core box in accordance with this
Clause.

The core boxes shall be provided with longitudinal wood, metal or foam plastic spacers that will
form separate compartments for each run of core. Wooden or foam blocks which fit between the
spacers shall be provided to mark the beginning and end of each run and to mark core losses
within each run. Wooden blocks shall be sanded on all sides and coated with white non-gloss
paint. Under no condition shall cores from more than one hole be placed in the same core box.

5.5 RECORDING POSITIONS

The depths from which all samples are taken shall be recorded.

For the undisturbed samples the level of the bottom of the sample and the length of sample
obtained shall be given, and for bulk samples the limits of the sampled zone shall be recorded.

5.6 HANDLING AND STORAGE OF CORE

All drill cores are to be logged at the drill site and are not to be transported, except for transferring
the rock core from the core barrel to the core tray, until such time that the core has been fully
logged geologically and geotechnically and a defect log has been completed. The core is to be
marked at 1.0 m intervals and a pair of colored bands is to be applied to the core using oil based
permanent markers prior to the core being moved. Each core is to be photographed prior to being
moved. The photograph is to include a scale and a standard color chart. The name, date, top depth
and bottom depth of each core tray is to be clearly visible in each photograph.

Each core tray is to be marked using an oil based permanent marker with the following:

Borehole number

Date commenced

Date completed

Depth of top of core in tray
Depth of bottom of core in tray

These markings are to be applied to the end of the core tray and on the underside of the lid.

Each core tray must be able to be sealed to prevent core from being lost of water to enter the core
tray. The core should also be protected from direct sunlight. Before each tray is moved, the lid
should be attached to the core tray using ducting tape.

Core should be wet when photographed allowing the color of the core to be clearly visible and to
soften the appearance of any scratches that may be on the core as a result of the drilling process.
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Each core run is to be marked using a wooden/plastic block with the depth at which the run was
completed clearly marked using permanent oil based marker.

The Contractor shall place the cores in the boxes in the correct sequence and shall mark the core
and/or the sides of the boxes according to the measured distances in the holes. Designating
marks, hole numbers and elevations shall be placed on the boxes and along the line of cores as
directed by the Engineer.

All core boxes shall be kept covered and shall be stored in a cool place at all times.

5.7 PACKING SAMPLES

The Contractor shall pack and convey samples to an approved testing laboratory and
representative samples to the Engineer’'s warehouse or other location onsite as nominated by the
Engineer.

5.8 RETENTION AND DISPOSAL OF SAMPLES

All soil samples and core samples shall be kept in their package for a period of not less than 6
months after submission of the approved Report and shall be transferred with their package, at the
Contractor's expenses, to a storage site that will be indicated by the Engineer.

5.9 MEASUREMENT AND PAYMENT

Payment will be made corresponding unit prices of the BoQ.

Such payment is understood to cover any and all expenses incurred by Contractor in connection
with carrying out the work described hereinabove.

Payment will be made for samples not disturbed during the collection process, the handling and
transport as specified above.

6 INSITU TESTING

All field tests shall be carried out as specified in the Bill of Quantities.

6.1 STANDARDS

All preparation and testing shall be in accordance with the relevant standards as set out in the BoQ
or specified in the technical specification. Where no such standard exists, the testing shall be
carried out in accordance with a procedure approved by the Engineer.

6.2 EQUIPMENT AND MATERIALS

The Contractor shall supply all equipment and materials necessary to carry out the Geotechnical
Investigation. The Contractor shall provide sufficient and comprehensive equipment to maintain the
agreed schedule to carry out the tasks. The Contractor shall ensure that all equipment necessary
to carry out the tasks has been recently calibrated. Copies of relevant calibration certificates shall
be made available to the Employer prior to commencing
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6.3 ACCESS

The Engineer and any person authorized by him is to have access at all times to the tests being
carried out. If requested the Contractor shall give 3 days’ notice of carrying out a particular test.

6.4 MEASUREMENT AND PAYMENT

Payment will be made corresponding unit prices in the BoQ.

Such payment is understood to cover any and all expenses incurred by Contractor in connection
with carrying out the work described hereinabove

7/ DETAILS ON THE FORESEEN IN SITU TESTING

7.1 GROUNDWATER MEASUREMENT RECORDS

Groundwater when encountered shall be measured and recorded in the following manner.

When water is first encountered the depth from ground level to the point of entry shall be recorded
and boring operations suspended for not more than 20 minutes to allow the free static water level
to develop. The depth to water level shall be recorded at 2 minute intervals during this 20 minute
period. If at the end of the period of 20 minutes the water level is still rising, reference should be
made to the Engineer before the boring is continued.

Water levels shall be recorded in a similar manner when lower water tables are found after upper
ones have been sealed off by the casing.

An exception to the above is where groundwater occurs as a slow seepage into the boring. In this
case the point of entry of the seepage shall be recorded and boring continued.

Water levels shall be recorded at the beginning and end of each shift.

On each occasion when groundwater is recorded, the depth of boring, the length of each size of
casing inserted in the boring, and the time o'clock shall also be recorded.

The Engineer may require borings to be left open for 24 hours after completion and the water level
recorded at the end of this time.

The above manner of recording groundwater shall apply to all exploratory holes as appropriate.

It is understood that the costs for performing the groundwater measurements are included in the
unit rates for drilling.

7.2 STANDARD PENETRATION TEST

SPT Test should be performed in accordance of ASTM D1586 / D1586M - 18 or BS EN ISO
22476-3:2005+A1:2011.

The contractor shall record the number of blows for each 150 mm penetration of the standard split
spoon sampler over a depth of 450 mm. The number of blows for the first 150mm of penetration
shall not be considered in evaluating the penetration resistance. Hammer used for driving the
sampler rod shall be 65 kg and drops of 750 mm shall be maintained.

Records of the test including depth at which driving is initiated and the number of blows for each
150 mm penetration shall be shown in the field log, the final log shall indicate the actual SPT value
(sum of number of blows for last 300 mm of penetration) at appropriate depths.
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7.3 IN-SITU PERMEABILITY TESTS

All in-hole permeability tests shall be undertaken in accordance with the requirements of EN ISO
22282-6, or BS 5930.

7.3.1 WATER TEST: LEFRANC TEST
Water Lefranc test should be performed in accordance of NF EN ISO 22282-2.

The water level in the borehole shall be checked during testing. Maximum water volume is 1000 L
for one test, over this volume the test should be stopped.

The injection chamber length is 5 m.

A table with all detail of Lefranc test (volume, time) should be integrated to test report.

Detail for calculation interpretation should be presented.

7.3.2 \WATER TEST: LUGEON TEST

Water Lugeon test should be performed in accordance of NF EN ISO 22282-3.

This kind of test should be realized for determining the hydraulic conductivity only in rock masses.

It will be realized with a single packer. Each test will comprise 5 measurements at pressure levels
increasing then decreasing. The absorption rate shall be measured at the following percentages of
the maximum pressure specified for each stage and applied in an unbroken sequence: 33%, 67%,
100%, 67% and 33%. The duration of each test pressure shall be 10 minutes.

To avoid hydraulic fracture of the strata, the maximum test pressure shall be carefully controlled.
Maximum test pressure at any stage shall be agreed with the Engineer, but shall not exceed the
following values:

Depth to top of test section Maximum pressure
(m) (kg/cm?)
0-3 0.5
3-10 1
10-20 3
20-30 5
> 30 10

The water pressure testing will need to be very carefully supervised.

The injection chamber length is 3 -5 m.

If water injection is important or anything suspicious occurs the test should be stop to prevent
structure damages.

The water level in the borehole shall be checked during testing.

A table with all detail of Lugeon test (volume, time) should be integrated to test report.
Detail for calculation interpretation should be presented.

7.3.3 INSITU SHEAR TEST

In situ shear test shall perform in shell material (one test in each test pit).
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The block shear test is performed at 3 spots. The shear box is approximately 70 x 70 x 30 cm was
placed covering shell material in each testing spot.

This test measures peak and residual direct shear strength as a function of stress to the sheared
plane.

This test is realized with three normal stress 200 kPa, 400 kPa, 800 kPa.
The test measures the peak and the residual direct shear strength.

Several specimens are tested at varying confining stresses to determine the shear strength
effective parameters, the soil cohesion (c) and the angle of internal friction, results of the tests on
each specimen are plotted on a graph with the peak (or residual) stress on the y-axis and the
confining stress on the x-axis.

8 TECHNICAL SPECIFICATIONS FOR LAB TESTS

8.1 LABORATORY TESTING

All laboratory testing shall be carried out as specified in the Bill of Quantities.

8.2 STANDARDS

All storing, preparation and testing of samples shall be in accordance with the relevant standards
as set out in the BoQ. Where no such standard exists, the testing shall be carried out in
accordance with a procedure approved by the Engineer.

8.3 LABORATORY FACILITIES

Laboratory tests shall be carried out at an approved laboratory. Further tests may be carried out in
a nominated laboratory at the Engineer’s discretion.

The Contractor shall make available the full extent of the laboratory facilities detailed in his tender
submission.

8.4 ACCESS

The Engineer and any person authorized by him is to have access at all times to the tests being
carried out in the laboratory and the Contractor shall afford him every facility for and every
assistance in obtaining this access. If requested the Contractor shall give 3 days’ notice of carrying
out a particular test.,

8.5 MEASUREMENT AND PAYMENT

Payment will be made corresponding unit prices in the BoQ.

Such payment is understood to cover any and all expenses incurred by Contractor in connection
with carrying out the work described hereinabove

8.5.1 DETAILS ON THE FORESEEN LABORATORY TESTING

8.5.1.1 Particle size distribution for coarse-grained soils

Particle size distribution for coarse-grained soils should be performed in accordance to ASTM
D6913 / D6913M - 17, BS EN ISO 17892-4:2016.
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All graphs should be integrated to the report and presented in Excel format.
8.5.1.2 Particle size distribution for fine-grained soils

Particle size distribution for fine-grained soils should be performed in accordance to ASTM D7928 -
17, BS ISO 11277:2009.

All graphs should be integrated to the report and presented in Excel format.
8.5.1.3 Bulk Density

Bulk density is the ratio of mass over volume. Specimen was cut by the cutting ring and the weight
and volume is measured. Bulk density is calculated as follow:

Weight of Sample Volume
Bulk Density = ghtof P

Volume
8.5.1.4 Moisture content

Moisture content and Bulk Density tests were tested in accordance ASTM C 127-1/2, BS EN ISO
17892-1:2014.

Initial weight of original sample is measured and dried in the oven under 105 to 110°C until
constant weight was achieved. The dry weight of sample is measured and the moisture content is
calculated

Weight of Wet Sample — Weight of Dry Sample
Weight of Wet Sample

Moisture Content =

8.5.1.5 Direct Shear Test

A direct shear test should be performed in accordance to ASTM D3080 / D3080M - 11 or BS EN
ISO 17892-10:2018.

The shear box should be adapted according to the maximal diameter of sample. A minimal size of
200 mm is recommended to do the tests.

This kind of test will be realized in shell material, sample will be chosen by Engineer.

The test is performed on three specimens from a relatively undisturbed soil sample with different
confining stress applied vertically (100 kPa, 200 kPa, 400 kPa 800 kPa).

Several specimens are tested at varying confining stresses to determine the shear strength
effective parameters, the soil cohesion (c) and the angle of internal friction, results of the tests on
each specimen are plotted on a graph with the peak (or residual) stress on the y-axis and the
confining stress on the x-axis.

All graphs should be integrated to test report.
8.5.1.6 Isotropically Consolidated drained triaxial compression test on undisturbed soil sample CD

A Triaxial consolidated drained should be performed in accordance to ASTM D7181-11 or BS EN
ISO 17892-9:2018.

This kind of test will be realized in filter material, sample will be chosen by Engineer.

In a triaxial drained test the sample is consolidated and sheared in compression slowly to allow
pore pressures built up by the shearing to dissipate. The rate of axial deformation is kept constant,
strain is controlled.

The idea is that the test allows the sample and the pore pressures to fully consolidate to the
surrounding stresses.

Confining pressures should vary anywhere from 100 kPa to 1 MPa.
All graphs should be integrated to test report.
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8.5.1.7 Isotropically Consolidated undrained triaxial compression test on undisturbed soil sample with
pore water pressure CU+u

A triaxial consolidated undrained should be performed in accordance ASTM D4767 - 11 or BS EN
ISO 17892-9:2018.

This kind of test will be realized in core material, sample will be chosen by Engineer.

In a 'consolidated undrained' test the sample is not allowed to drain. The shear characteristics are
measured under undrained conditions and the sample is assumed to be fully saturated. Measuring
the pore pressures in the sample (sometimes called CUpp) allows approximating the consolidated-
drained strength. Shear speed is calculated based on the rate of consolidation under a specific
confining pressure (whilst saturated).

Confining pressures should vary anywhere from 100 kPa to 1 MPa.
All graphs should be integrated to test report.

8.6 INVESTIGATIONS DETAILS FOR EACH DAM

Quantities are presented in BOQ in Annex 1.
8.6.1 SPANDARYAN

Next table presents detail of investigation.
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Geotechnical investigations

Description

Z

Depth
Q)

In situ test

Objectives

Sample core / Sample
BH1 Tilted Core driling | 45 54871349 | 39.640028831 | 2066 25 - filter / Sample Shell
(15°) At minimum reach shell
material
Sample core / Sample
BH2 Tited Core drilling | 45 54870154 | 39.649667483 | 2066 25 - filter / Sample Shell
(15°) At minimum reach shell
material
Sample core / Sample
Tilted Core drilling filter / Sample Shell
BH3 (15°) 45.84873028 39.650363435 2066 25 - At minimum reach shell
material
Sample Shell / Sample
4 Lefranc boulder, gravel
BH4 Core drilling 45.84968312 39.649609107 2028 60 3 Lefranc test shell
Lugeon
Lugeon test substratum
At minimum reach shell
material
4 Lefranc Sample Shell / Sample
BH5 Core drilling 45.84966971 39.649011272 2028 60 3L boulder, gravel
ugeon
Lefranc test shell
Lugeon test substratum
BH6- - .
pown | Coredriling + PVC |5 05116885 | 39.649520552 | 2000 30 - Installation of PVC tube
Hole tube installation for Down Hole measure
TP1 Test Pit 45.84967439 39.64919248 2028 3 - Shell sample
TP2 Test Pit 45.84968199 39.64953838 2028 3 - Shell sample
TP3 Test Pit 45.84969174 39.6499827 2028 3 - Shell sample
TP4 Test Pit 45.85048731 39.64952305 2008 3 - Shell sample
TP5 Test Pit 45.85048731 39.6496674 2008 3 - Shell sample

Table 1 : Geotechnical investigation detail on Spandaryan Dam

Next figures present investigations location.
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Figure 7 : Geotechnical investigations location at Spandaryan dam

8.6.2 TOLORS

Next table presents detail of investigation.

I QI 19X-008-RP-1- B Page 23 sur 52
b 18/03/2019

Ingénierie



Erreur ! Source du renvoi introuvable. Geotechnical investigations

Name Description Objectives

Sample core /
Sample filter /
BH1 Core drilling | 46.04115667 | 39.48691174 1655 25 - Sample Shell
At minimum reach
shell material
Sample core /
Sample filter /
BH2 Core drilling | 46.04070757 | 39.48716775 1655 25 - Sample Shell
At minimum reach
shell material
Sample core /
Sample filter /
BH3 Core drilling | 46.04029876 | 39.48740558 1655 25 - Sample Shell
At minimum reach
shell material
Atleast 10 min
substratum
Sample Shell /
2 Lefranc Sample boulder,
2 Lugeon gravel
Lefranc test shell
Lugeon test
substratum
Atleast 10 min
substratum
Sample Shell /
2 Lefranc Sample boulder,
2 Lugeon gravel
Lefranc test shell
Lugeon test
substratum
Atleast 10 min
substratum
Sample Shell /
2 Lefranc Sample boulder,
2 Lugeon gravel
Lefranc test shell
Lugeon test

BH4 Core drilling | 46.04152267 | 39.48731427 1632 30

BHS5 Core drilling 46.0410871 39.48752773 1632 30

BH6 Core drilling | 46.04069003 | 39.48771483 1632 30

substratum
BH7 o .
_ Core drilling Installation of PVC
D + PVC tube 46.04169269 | 39.48805225 1610 30 - tube for Down Hole
own installation measure
Hole
Standard
SPT1 Penetration | 46.041096668 | 39.486938326 1655 40 SPT Test Until refusal
Test
Standard
SPT?2 Penetration | 46.040664936 | 39.487184937 1655 40 SPT Test Until refusal
Test
Standard
SPT3 Penetration 46.04021568 | 39.487441558 1655 40 SPT Test Until refusal
Test
TP1 Test Pit 46.041316832 | 39.487412369 1632 3 - Shell sample
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TP2 Test Pit 46.041087096 | 39.487527734 | 1632 3 - Shell sample
TP3 Test Pit 46.040748041 | 39.487697995 | 1632 3 - Shell sample
TP4 Test Pit 46.041741414 | 39.487813037 1600 3 - Shell sample
TP5 Test Pit 46.041349026 | 39.488003911 | 1600 3 - Shell sample

Table 2 : Geotechnical investigation detail on Tolors Dam

Next figures present investigations location.
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Figure 8 : Geotechnical investigations localization at Tolors dam
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8.6.3 TATEV
Next table presents detail of investigation.
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Name Description Objectives

Sample core / Sample
filter / Sample Shell
At minimum reach shell
material
Sample core / Sample
filter / Sample Shell
At minimum reach shell
material
Sample core / Sample
filter / Sample Shell
At minimum reach shell
material
At least 10 min
substratum
3 Lefranc | Sample Shell / Sample

2 Lugeon boulder, gravel
Lefranc test shell
Lugeon test substratum
At least 10 m in
substratum
3 Lefranc | Sample Shell / Sample

2 Lugeon boulder, gravel
Lefranc test shell
Lugeon test substratum
At least 10 min
substratum
3 Lefranc | Sample Shell / Sample
2 Lugeon boulder, gravel
Lefranc test shell
Lugeon test substratum
At least 10 m in
substratum
3 Lefranc | Sample Shell / Sample
2 Lugeon boulder, gravel
Lefranc test shell
Lugeon test substratum
At least 10 min
substratum
3 Lefranc | Sample Shell / Sample
2 Lugeon boulder, gravel
Lefranc test shell
Lugeon test substratum

BH1 Core drilling | 46.16308123 | 39.456935879 | 1337,9 10 -

BH2 Core drilling | 46.16333514 | 39.457149042 | 1337,9 10 -

BH3 Core drilling | 46.16357343 | 39.457346017 | 1337,9 10 -

BH4 Core drilling | 46.16355573 | 39.457024873 | 1328 45

BH5 Coredrilling | 46.16376761 | 39.457204699 | 1328 45

BH6 Core drilling | 46.16346056 | 39.456718581 | 1328 35

BH7 Core drilling | 46.16372059 | 39.45693019 1319 35

BH8 Core drilling | 46.16393501 | 39.457103697 | 1319 35

BH9- Core drilling
Down + PVC tube 46.16417805 | 39.456469991 | 1300 30 -
Hole installation
Standard
SPT1 Penetration | 46.163101824 | 39.456959654 | 1337,9 20 SPT Test Until refusal
Test
Standard
SPT2 Penetration | 46.163350811 | 39.457163836 | 1337,9 20 SPT Test Until refusal
Test
Standard
SPT3 Penetration | 46.163582885 | 39.457364617 | 1337,9 20 SPT Test Until refusal
Test

TP1 Test Pit 46.16331284 | 39.45685823 1328 3 - Shell sample
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TP2 TestPit | 46.16368253 | 39.45714614 | 1328 3 ! Shell sample
TP3 Test Pit 46.16370493 | 39.45693732 1319 3 - Shell sample

TP4 TestPit | 46.16379936 & 39.45671737 | 1310,9 | 3 . Rockdill or shell sample
TP5 TestPit | 46.16397043 | 39.45685625 | 13109 | 3 - Rockfill or shell sample

Table 3 : Geotechnical investigation detail on Tatev Dam

Next figures present investigations location.
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Figure 9 : Geotechnical investigations localization at Tatev dam
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9 DELIVERABLES

The contractor must submit all reports, details and results in two languages namely
English and Armenian.

9.1 GEOTECHNICAL IN SITU INVESTIGATIONS

A geotechnical investigation report that includes the following as a minimum:

- Project location and boring location maps (SIG files and DXF);
- Project narrative;

- Description of geological context of each dam;

- Description of site and subsurface conditions;

- Description of sampling method;

- Borehole logs including elevations and water depths (Excel Format);
- Photography of core box (high resolution pictures);

- Discussion of results and conclusion;

- In situ test (water and SPT) results with detail of interpretation;
- Drilling, sampling, and laboratory testing description.

- list of documents and references

9.2 LABTESTS

All lab reports for each lab tests should be integrated to geotechnical report.
Norms used should be quoted in all reports.
Particle size distribution should be presented in Excel format.

10 ENVIRONMENTAL IMPACT AND PROTECTION

The Contractor shall comply with specific construction environmental requirements including, but
not limited to the following:

. The Contractor shall exercise all due care and diligence to preserve the natural
environment and execute the Works in such a manner as to prevent any unnecessary destruction,
scarring or defacing of the natural environment in the vicinity. At the micro-location of trenches and
trial pits, the excavated material will be temporally disposed close to excavation and after
completion of programmed works, the material will be returned into ditch and terrain will be
restored in previous, untouched conditions.

. Reclamation of borrow areas by grading slopes to less than 45°, re-vegetation where
topsoil can be stockpiled before construction, and removal of all construction equipment, including
foundations, rendering quarry areas safe.

. Spoil areas for disposal of waste rock and overburden shall be selected to avoid
sedimentation or pollution of runoff. Spoil areas shall be prepared by removal of topsoil before
construction and placement on the spoil surface.

. Measures shall be implemented to control erosion and sedimentation for all aspects of the
Works.
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. Hazardous wastes and spoil not suitable for landfill shall be removed from the site for
disposal at an approved facility. To avoid eventual consequences of incident discharge of
lubricants into soil or watercourses, the plastic foils will be put under the drilling rigs at the localities
of boreholes. To prevent such incidents, the Contractor has to nominate a qualified person who will
regularly check the machinery and equipment. The emission of solid particles and their intrusion
into soil, water or air will need to be avoided by the usage of clean water during drilling.

. Hazardous liquid wastes including oil, fuel, paints, chemical substances, and solutions shall
not be discharged to drainage systems and shall be disposed of at appropriate approved facilities.

. In case of an environmental emergency situation (e.g. oil spills or chemical spills), the
Contractor shall immediately notify the Employer together with relevant authorities and immediately
implement any measures necessary to redress the emergency.

. In the event that there is any inherent risk that a given situation or event may develop into
an emergency, then the Contractor shall, to the extent possible, give advance notification of such a
possibility to the Employer and the relevant authorities.

. Dumping of any kind of material, including excavated earth, construction materials,
concrete, or wood, into rivers or water courses shall not be allowed except as may be specifically
agreed with the Employer and the relevant authorities.

. The Contractor shall preserve and protect from any damage all trees and shrubs which are
not required to be cleared or removed for the execution of the Works.

. The Contractor shall be responsible for any damage to trees shrubs arising from the
execution of the Works. Any damaged trees or shrubs shall be replaced or immediately
compensated.

. The Contractor shall strictly control any emissions of dust arising from the execution of the
Works and shall take such measures as may be necessary to prevent emissions of dust together
with any subsequent clean up and disposal of dust that may be required.

. The Contractor shall limit operations producing high intensity noise levels including blasting,
pile driving, rock crushing and the use of jack hammers, today light hours only unless otherwise
specifically agreed with the Employer and the relevant authorities.

11 TIME SCHEDULE AND ORGANIZATION OF WORKS

The investigations should be scheduled for 10 weeks start in May 2019 (including final report).

12 HEALTH AND SAFETY

Health and Safety details are included as Annex 2.
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ANNEX 1 : BOQ (BILL OF QUANTITIES)

Detail of geotechnical investigations SPANDARYAN DAM

N° Designation ASTM STANDARD British STANDARD Unit Quantity | Unit price (USD) T°(‘3'spD")°e
1 Generals
1-01 Mobilization of boring plant Lump sum 1
1-02 Demobilization of boring plant Lump sum 1
1-03 Temporary access road Lump sum 1
2 In situ investigations
2-01 Positioning drilling plant core recuperation drilling u 6
2-02 Core recuperation drilling (diameter 101 mm) ASTMD2113- 14 BS EN ISO 22475-1 m 225
2-03 Standard Penetration Test ASTMD1586 / D1586M- 18  |BS EN ISO 22476-3:2005+A1:2011 m 0
2-04 Water test Lefranc ASTM D4104 - 17 / D4630 - 19 BS EN ISO 22282-2:2012 u 8
2-05 \Water test Lugeon ASTM D4630 -96(2008) BS EN ISO 22282-3:2012 u 6
2-06 Trial pit u 5
2-07 Geotechnical report u 1
3 Laboratory tests
3-01 Particle size distribution for coarse-grained soils ASTM D6913 / D6913M - 17 BS EN ISO 17892-4:2016 u 20
3-02 Particle size distribution for fine-grained soils ASTM D7928 - 17 BS ISO 11277:2009 u 20
3-03 Density / Bulk Density ASTM D7263 - 09(2018)e2 BS ENISO 11272:2017 u 20
3-04 Moisture content ASTMC 127-1/2 BS ENISO 17892-1:2014 u 20
3-05 In situ direct Shear Test 2
3-06 Direct Shear Test ASTM D3080 / D3080M - 11 BS EN ISO 17892-10:2018 u 5
3-07 Isotropically Consolidated drained triaxial compression test on undisturbed soil sample CD ASTMD7181 - 11 BS EN ISO 17892-9:2018 u 5
3-08 Isotropically Consolidated undrained triaxial compression test on undisturbed soil sample with pore water pressure CU+U ASTM D4767 - 11 BS EN ISO 17892-9:2018 u 5
4 Others subjects
4-01 Instalation of PVC tube for Cross hole measure m 30
TOTAL
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Detail of geotechnical investigations TOLORS DAM

o . . " . . Unit Price Total price
N Designation ASTM STANDARD British STANDARD Unit Quantity (USD) (USD)
1 Generals
1-01 Mobilization of boring plant Lump sum 1
1-02 Demobilization of boring plant Lump sum 1
1-03 Temporary access road Lump sum 1
2 In situ investigations
2-03 Positioning drilling plant core recuperation drilling u 7
2-04 Core recuperation drilling (diameter 101 mm) ASTMD2113 - 14 BS ENISO 22475-1 m 195
2-05 Standard Penetration Test ASTM D1586 / D1586M - 18 |S EN ISO 22476-3:2005+A1:20] m 120
2-06 Water test Lefranc ASTM D4104 - 17 / D4630 - 19 BS EN ISO 22282-2:2012 u 6
2-07 Water test Lugeon ASTM D4630 -96(2008) BS ENISO 22282-3:2012 u 6
2-08 Trial pit u 5
2-09 Geotechnical report u 1
3 Laboratory tests
3-01 Particle size distribution for coarse-grained soils ASTM D6913 / D6913M - 17 BS ENISO 17892-4:2016 u 20
3-02 Particle size distribution for fine-grained soils ASTM D7928 - 17 BS ISO 11277:2009 u 20
3-03 Density / Bulk Density ASTM D7263 - 09(2018)e2 BS ENISO 11272:2017 u 20
3-04 Moisture content ASTMC 127-1/2 BS ENISO 17892-1:2014 u 20
3-05 In situ direct Shear Test 2
3-06 Direct Shear Test ASTM D3080 / D3080M - 11 BS ENISO 17892-10:2018 u 5
3-07 Isotropically Consolidated drained triaxial compression test on undisturbed soil sample CD ASTMD7181 - 11 BS EN ISO 17892-9:2018 u 5
3-08 Isotropically Consolidated undrained triaxial compression test on undisturbed soil sample with pore water pressure CU+U ASTM D4767 - 11 BS ENISO 17892-9:2018 u 5
4 Others subjects
4-02 Instalation of PVC tube for Cross hole measure m 30
TOTAL
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Detail of geotechnical investigations TATEV DAM

N° Designation ASTM STANDARD British STANDARD Unit Quantity [ Unit price (USD) | Total price (USD)
1 Generals
1-01 Mobilization of boring plant Lump sum 1
1-02 Demobilization of boring plant Lump sum 1
1-03 Temporary access road Lump sum 1
2 In situ investigations
2-01 Positioning drilling plant core recuperation drilling u 9
2-02 Core recuperation drilling (diameter 101 mm) ASTMD2113 - 14 BS EN ISO 22475-1 m 255
2-03 Standard Penetration Test ASTM D1586 / D1586M - 18 BS EN ISO 22476-3:2005+A1:2011 m 60
2-04 Water test Lefranc ASTM D4104 - 17/ D4630 - 19 BS EN ISO 22282-2:2012 u 15
2-05 Water test Lugeon ASTM D4630 -96(2008) BS EN ISO 22282-3:2012 u 10
2-06 Trial pit u 5
2-07 Geotechnical report u 1
3 Laboratory tests
3-01 Particle size distribution for coarse-grained soils ASTM D6913 / D6913M - 17 BS EN ISO 17892-4:2016 u 20
3-02 Particle size distribution for fine-grained soils ASTMD7928 - 17 BS ISO 11277:2009 u 20
3-03 Density / Bulk Density ASTM D7263 - 09(2018)e2 BS EN ISO 11272:2017 u 20
3-04 Moisture content ASTM C 127-1/2 BS EN ISO 17892-1:2014 u 20
3-05 In situ direct Shear Test u 5
3-06 Lab direct Shear Test ASTM D3080 / D3080M - 11 BS EN ISO 17892-10:2018 u 5
3-07 Isotropically Consolidated drained triaxial compression test on undisturbed soil sample CD ASTMD7181 - 11 BS EN ISO 17892-9:2018 u 5
3-08 with pore water pressure CU+U ASTM D4767 - 11 BS EN ISO 17892-9:2018 u 5
4 Others subjects
4-01 Installation of PVC tube for Cross hole measure m 30
TOTAL
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ANNEX 2 : HEALTH AND SAFETY REQUIREMENTS

2U496L4UD 4
__________ Lupws Ne...... uylwlugph

«Enupmpnpwy Zhnppn  Ywuljurp OLC
nwpwdpnid Yuujuwjwunnih Ynnuhg
woluwnwiiptp  junnwpbnt  plpwugpmd
Uglowmnwiiph  NMwownuyuinipyui (UMN) L
SEuthjuijut  Ujuwbgqmpui  (SU)
Zppthuyht wuonuyubin pjuh (zm),
Cpowjw vhowduyph wuwhwywidwt (CUM)
wupuuynpnipjnibtiph b hwdwlwpgdus
Uhongunnidubph YyEpwpbpyuy

L. V20N YN PRSELED

1. Unyt hwybJwsép vwhdwiunid E UM L
SU wywhnydwl, wphwmnwyuypnid
nhuljtph JEpupbpjuy thojuwnwpd
hpwgbudwi b wohiwnnng wudtwluquh
wijunwugnipjut, hppthwjht b
hujupwpujhtt yuonmyuwinipjub b
ptuywhywiwljut vhongunnidubph
hudwlupquwt hhdtwlwt wuwhwbeutpt
niL yupunwlwunipjniuubpp, npnup
ninnyus b yupwnwwuknt b
wwhuywiknt Muwnyhpwwnnih b hwpwlhg
nwpwspubpnid yuydwuwgph
opowtwmljutipnid wouwinnn dupnjutg
Jjwiipp, wnnnonipiniti nu
wohiwwnnibwlnipiniup b jutjpupgbbne
ynmpwljut wpdtputnh Juwunudp:

2. dhkpnuoju) vhongunnidutph b
wpjnwnwipubph juwnupdwt dudwbwl,
wphiwwnwuwypnid UM b SU. pnjnp

ANNEX 4

to contract N ---------—-——-- dated ----

Obligations and coordinated measures for ensuring
health and safety, fire and emergency safety and
protection of the environment during the work of
Performers in the territory of “ContourGlobal
Hydro Cascade” CJSC

I. GENERAL PROVISIONS

1. This Annex specifies the main requirements
and obligations for ensuring health and safety,
mutual informing for risks at work and
coordination of the activities for protecting the
working people, fire and emergency safety (FES)
and protection of the environment with a view to
preserve the life, the health and the working
ability of the persons, who stay on the territory of
the Contractor and its adjoining territories, in
connection with the performance of works as per
Contract and to avoid damages on material

valuables.

2. When carrying out the cited activities and
operations, all
operational health and safety at work, including
the labour safety regulations and the FES

ordinances, as well as the requirements related to
shall be

regulatory documents on

preservation of the environment,

compulsory for the Parties.
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tnpuunpijuyhl wyuhwbghlpp, wyn primad 3. By signing this Annex, the Parties shall be

wpfuwtnwitiph, hppthuyght b obliged to meet all requirements, ensuing from
huljunjpupuht wwngubnpiut the  Environment, Health, and  Safety
Jutnuwlupgbpp b hpuwdwbwgptpp,

htywtu twb TUMN wwhwbeubpp
wupuwnhp ku pnjnp YUnndbph hwdwp:
3.  Unyb hukpjwsp uvnnpugplyny’
Unnukpp wupunwynpynud kb junwpby
puuywhywunipjut, UM b SU
Junwywupdwi hwdwlwpghg plunn pnjnp
wwhwbebipp: SYju) yuwhwheubpp
uwhuwi]wd ki Munnyhpunnnth shall be obliged to ensure safe labour conditions

nbnkjuinqulu hwtdusnid Jud and shall meet the FES requirements for the
activities managed by them. They shall inform

each other of the existing hazards and risks at

Management System. These requirements are
stated in the Information brochure of the
Performer and/or in the instructions, which are
given or presented to the Performer when
concluding the contract.

4. The persons, who manage and are in charge of
the technical processes for each of the Parties,

hpwhwtqutpnd, npnip npynid jud
ubpjuyugynid Bt Ywwywjunnih
Jtpohtitphu htwn wuydwiughp Jupkm work and shall take measures for their

dunlwbuly: elimination.

4. Unnutph wkjuthjuljwi 5. The Performer shall perform routine
gnpdppwugubph nkjujupubtpp b monitoring and control of the regulatory
wunwuiubunnmibpp yupnunnpgmd | requirements for ensuring health and safety and
EU wywhnyt] wpuwwnwph widunwig protection of the environment or of such internal
yuyydwtp b hpkug Ynnuhg nkjwdwpynn | requirements of the Performer, of higher priority
wpuunutipibph dundwbuly unwpty than the regulatory ones. The employees of the
hujwhpnthughtt b hwlwdpwpuht Regional service on fire and technical safety
yupnwubnipjub (221) wwhwbgubkpp: control the observance of the FES rules as they
Unnubpp yupunuynp ko dpdjubg issue compulsory instructions and
ntntjugut] wphunu]uypmu wnjw recommendations ~ when  the  regulatory

Juwtqubph b phuljiph dwupt b nputp requirements for ensuring HS and FES are
Jbpwgubint hwdwp dintwplt) dhongubip: | violated.

5. Mwwuyhpuwwnnit yqupunuwynp £
Jutnuwynp YEpwyny hpulwbwgut)
Untihnnphiq b Jkpwhulynynipyma
wujuhnyine U, SU L UM wwhwigibph | 6 To inform the Performer of the requirements
Yudl, wytih uhuwn (hubine nhwpoud for ensuring HS and FES and environmental
NMwudhpunnth bbppht juintwwpgbph | protection and give the Performer the following
wuwhwbgubph juwnwpnidp: Zpnthwyht
wijunuignipjut b mbkjuthjujut

documents before the start of the contractual

activity:
winutgnipjut dwpquh 6.1 Environment and Health and Safety Policy;
Swnuynipniup kpwhulnud £ 2210 6.2 Emergency Action Plan;
Julinuttph funwpnidp, npnug 6.3  Information brochure, which contains a

Jowhindwt phwpnid gtpohttbphu Ynnuhg | prief excerpt of the requirements of the
npynid B yupunwnhp gnignidubp nu

I NI 19X-008-RP-1- B Page 37 sur 52
b 18/03/2019

Ingénierie



Erreur ! Source du renvoi introuvable.

Geotechnical investigations

hwtdtwpuwpujubp:
II. N0SYPrUSNkhp
NULSUSNCNPEINPULLEST

6. Yuwuwjwunniht mbintjugut) UM, SU,
UM b 22N wywhwlgtbph dwuhl’
wpjuwnwiptutipp ujubinig wnwy Ytpghtthu
npudwnplny htnljw) huunwpenpbpp’

6.1 UM, SU, UM punupwljuinipintl
6.2 Upunnujung hpwyh&wljutpnid gnpstint
Wb
6.3  Stpkjuwwnwlwt qppnyl, npp
wupnibwlnud E Mwwnydhpuwwnnth
wwhwheltphg Yupd hunfwstbp
httwpwynp nhuljtp uwpnibwlng
woluiwwnwptutph juwnupdwup
Jtpwpkpnn, wyg pynid btwb npnowljh
wpjuwnwipttp juwnupkint hwdwp
hpwhwighbp Jupijws:
6.4 NMuwwuyhpwwnnih nupwsdpnid
puthntiutiph hwjwpwugpdwi b
wnbknuithnpudw hpwhwtqubp, npnug Yhg
ubpluyugynid £ puthnuubph
dudwtwlwynp wwhbunwynpdwt Juypp
6.5 Uphwwnwjupnmd wbtdunuwbgnipju
wywhnydwi b opowlju vhowjuyph
wwhywidwb wqnuywuubnh,
wwhwbebph, pnynputph tkpluyugdu
Jupgp:
7. ‘Lowtwll) quunuwupwtwnnt wud
widiuuquhg Ywwyujunnihl
hwtdtwpupdus wopwnwipp
hwdwlwpgbnt b yEpwhuljtint hwdwnp:
8. Uwuwwjwnnihti mpudwnpl)
ywbwljyus wohtwnwtiputpht
YEpwpkpnn popnp withpudhyn’
odwinulnn b mkuthjulju
thwunwpnphpp:

Performer for the performance of operations or
activities related to identified hazards and/or,

respectively,  instructions  for  particular
operations.
6.4  Instruction for collection and

transportation of waste on the territory of the
Contractor, attached to which is presented
Location of the sites for temporary storage of
waste;
6.5

and complaints, related to the safety at work and

Means of giving warning signals, claims

the protection of the environment.

7 To appoint a responsible official from his
personnel — supervisor, who shall coordinate and
control the activity, awarded to the Performer.

8 To provide the Performer with the
necessary supportive
documentation concerning the performance of

and technical
the awarded activity.

9 To provide supply for the
equipment of the Performer as the Performer on
its part provides electric boards equipped with
protected switches (RCD).

power

10. To show the Performer the specified work
sites and the access to them as well as the sites for
temporary storage of waste.

11. Before the start of the initial induction, to
check the presence and the actuality of the
certificates for the personnel of the Performer
and the technical equipment (if set by the law)
according to qualification groups, as well as other
for acquired competency conformable to the
activity which will be carried out.

12. To carry out an induction at the work area
for the responsible managers of the Performer,
with regard to:

12.1 Peculiarities of the technological scheme, the
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9. Yuwwjwnnih vwuppwynpnidutph
hwdwp dwwnwljupunpby

BEynpulutm pinit, Ytpghtu by hp
htpphtt wywhnynud £ FEjunpului
Juhwiwl wwonwyuiwljwh wigunndwh
uwpptpny (RCD) hwglgusé:

10. Yuuywjwnpniht gniyg g
hwtdtwpwpynn wohiwnwuputph
Juunwpdwt Juypp b wyt Untinp gnpskne
ninht, htyybu twb puthnutph
dudwtwlwynp ywuwhbunwynpdwb Juypp:

11. Vwjupwt twputwljuia
hpwhwiquynpnud uljubyp’ uinnighy
Yuuyujunnth wohunnubpubpnid
ubpgpuyyud wudtwuquh b
wnbkpuhjuljut dhongutph
huwdwywwnwupwb Juyuljuuubph
wnluynipiniup (opkupny uwhdwuygws
1{hutnt nhypnud) b Jun]bpuljuin pyniip
pun npujuynpdut hudwwyunuuiwh
hudptiph, twb twpiwnkuynn
wpnwnwiptbphtt hwdwwywnwuppwing
ntbwynipniuubpp hwjuwuwnnn wy
Juyuljwuubp:

12. Stnudwunid junwpt] Ywuywjunnth
yuunwupwbtwwnnt nEjuduputph
hpwhwiquynpmu hknbjuy phdugm].
12.1 Opjkljunubtph b dbpkuwttph
wnbkjuininghwjut upabdwgh, nhquyuh,
owhwgnpsdwi
wnwbdiwhwnlnipniuttpp b npputg htinn
Juupjws phuljtpp
12.2 Unnnonipjut b nkowtdnwignipiut
wwhwywiudwl, hppthwyht b
hujupwpujhtt yuonmwywinipyuh
wwhwbetp
12.3 Utuwppnipjnibtiiph Jipugdwt
dpwqpny twpupwnbtuyws vhgngunnidubp,
twl hppkhubph, whuwppnipniuutph b
puwljut wnbkwnubph nhypnid
twpiwnbuynn gnpénnnipniuutn:
Stnudwunid mbhuwbdunuwbgnipjut

design and the operation of the machines and the
facilities and the risks connected with them at the
area of the workplaces.

12.2 The specific requirements for ensuring
health and safety and FES.

12.3 Events from the failures elimination plan, as
well as actions in case of fires, failures and natural
disasters.

An induction at the work area is not compulsory
in the cases when the personnel of the Performer
will work again at the work area where they have
worked and the scheme has not been changed.

13. To issue the necessary work permits, acts and
instructions.

14. To control the observance of the requirements
for ensuring health and safety, the specified safety
measures, FES and environmental protection.

15. To check whether the Performer complies to
the specified technical safety measures.

16. To stop machines and facilities when there is
a direct risk for the life and the health of the
working people and after that to inform
immediately the relevant officials with a view to
take measures for eliminating the hazards and
restoring the normal work.

17. Collect and transport household waste by own
means during the whole duration of
implementation of the work and services under
the contract.

ITI. OBLIGATIONS OF THE PERFORMER:

18. To appoint a person from the personnel who
will be responsible for the safety in the areas of
“ContourGlobal Hydro Cascade” CJSC and to
submit an order for assigning the functions on
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hpwhwtquynpnidp Yupnn khuby ny
wupuwnhp, wh phypnid, Epk
Juuwwjwnnih wolpwnwpnidpp
wpuwwnbnt E btwpujhinid wpownws
wnwpwépnid, npnkn thnthnjumipnittp
wnbinh sk nibghy:

13. Updwljt] wmthpudtown
pnyjnynipjniuubp, wljnbtp b
hpwhwtqubp:

14. 9kpwhulyt) UM, SU, TUM L 220
wwhwbetiph Juwnwpnudp:

15. Unniqh), wpnynp Ywyuwjwnntl
wwhwwunid £ nkuuhjulut
wijunubgnipjut wwhwieubpp:

16 Ttunupkgub] Ukpkuwttph b opjiljntph
owhwgnpénudp, tpp wmtdhowljwb Junwtgh
wnwl tu npynud wpiwnnnubph Jjutpp b
wnnnonipjniup b wthwuwwn hwjnubk] npw
dwuhtt hudwyuwnwuhiwt
wuonnbyuikpht’ Junwbgp Yhpugibin
dhongubp Akntwplbnt b tnpduy
wpunwnwipuyht ndhdp yEpujutiqubjnt
hwdwp:

17, Uywhnyt Ynunituy YEugunuyht
wnph hwjupnid b mtnuthnpunid hp
nidtpny, wuwjdwbwgpny hpwjwuwgyny
wpnwnwiptubph b Swnwynipnibttph

wdpnne pupwugpnid:
I11. SUNULULNRD
NULSUHMN NP ESAPULLET

18. Undtwljuquhg nplk dkhht pwbwlty
wpjnwnwipubph wiunwignipjut hwdwp
yuwunwupwbwwnnt b wpdwljl)] hpudwl,
nnny £ntpnipdnpuw) Zhnpn Guuljuy
OLL-h mwpwspnd UM, SU, UM L 22T
gnpéwnnypubpp Ynpdit Muwnydhpuwnnth
wnyju] wohuwnnnh Ypur

safety to the official in the Health, safety and
security department of the Performer. This
person has to be on the territory of the
Contractor during the performance of the
contract and has to supervise safety performance
of the contracted activities.

19. To ensure the participation of the appointed
official/s on health and safety and environmental
protection at work or, if it is impossible on
his/their part, of another authorized person from
its personnel in the routine meetings on health
and safety and environmental protection, where
all aspects connected with health and safety at
work and environmental protection will be
discussed in details.

20. To meet the requirements of the Performer
for ensuring health and safety and environmental
protection and to describe the safe performance
of the the

implementation statement (Method statement);

contracted activity in work
21. Before starting the work, to give the
Performer a Work Plan (Method Statement),
according to a model, with a detailed description
of the agreed activity and the measures for
ensuring HS. The following is attached to the

plan:

21.1 The list of the personnel who will work in
the territory of “ContourGlobal Hydro Cascade”
CJSC, with indicated responsibilities according to
the Safety Regulations.

21.2 List of the persons who will go through an
induction.

22. To provide the personnel, at its own expense,
with working clothes with distinguishing signs
(logo or name of the Performer) as well as with
the necessary protective equipment depending on
the performed activity.

23. Demarcate areas of planned most dangerous
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NMuunuwupwtwnnt wbdp wuydwbwgph
Juunwpdwb nne pupwugpnid whwp k
ukplw qunidp
Nuwunyhpuinninid/opjEljinnid bt JEpuhuljh
Yuguh wohiwnwtiph
nbjpwbunwbgnipniup:

19. Uwwhnyt) towuwljdus
wojuwwnnnutph Jud htwpwynnp sjhubnt
ntypnid Ukl wy) thugnpdus wudh
dwutwlgnipiniup UM, SU, TUMN b 22N
Jutnuwynp wmugugynn dnnndukpht,
nputn, pun pipuguljupgph,
dwipudwub putwuplytu
nbiwtdunuwignipjul, wpnnonipjui b

opowlju Uhpwjwyph wuwhuywtnipyjub
wwhwbebpp:

20. Nwhwwk) NMuwwnyhpwwnth
wuwhwboutpp UA, SU, TUM L 221 dwuny
6} wojunwnwipttinh Juwnwupdut
twhiwgénd  tjupugpl] Juwywjwnnih
woliwnwiph wtdunuwtg juwnwpnidnp:

21. Lwjupwtt wpuwnwp uljulp
wuwwnyhpuwwnnthtt npudwnpby
Ushuwnwipiph hpujuwtwgdwt wjwup
(bwpowghdn), puwn Unnkih, npntn
dwipudwunpkt ukpjuyugdus Yhukh
huwdwdwjukgwé woluwnwuputpp b U1
nbiwbyunuignipjut wywhnydwi
dvhongunnidubpp: Mjwuht Yhg
utpuyugynid L htnlywp.

21.1 Ujb whdwbg gulyp, nypkp whwp k
wohuwnkl “Lntipnindnpu) Zhnpn
Quuljuy” PLC-h mwpwsdpnid, tpkny
tpwig wupunwlwinipnibubpp:

21.2 Zpwhwiquynpdwt Eupwulju
Uwpnlug gutlyp:

22. Yuwyuwjwnnil hp wohnwnnnubpht,

work zones with safety strips and warnings, in
accordance with the scheme agreed with the
Performer.

24. Shall not allow access to work to persons,
who:

24.1 Are under 18 years old.

24.2 Have not gone through a preliminary/
routine medical check or does not have suitability
conclusions to perform the work.

24.3 Are not certified and/or don’t have the
necessary qualification for the relevant work or
activity.

244 Do valid certificates for

qualification group safe performance of the work.

not have

24.5 Are not trained on the rules for ensuring
health and safety,
protection in the Contractor, such as first aid for

FES and environmental

injured people in case of accidents and

emergency.
24.6 Are not inducted on the nature of the work.

24.7 Have not undergone through an induction at
the work area.

24.8 Are not provided with or do not use the

required personal and other protective
equipment.

249 Have counter-indicative illnesses or
omplaints concerning the work, which is

assigned, or the conditions under which the work
should be carried out.

2410 Are licensed or have the
qualification but have been moved from another
work area and have not gone through an
induction regarding the safe performance of the

relevant

work on the new work area.
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gupuunn £ uwguhngty . 2411 Are not familiar with the failures
wpuiunwipujht wpunwhwgniunny

wnwpplpwlhs tpwttipny (Ywuwjwunnith
wlniup Jud jngnt), htyybu twb
withwnwlwuh yuonyuwinipju wy
uhonglitpny Yuhrus Junnwptihp cases when the work, which is about to be carried

elimination plan and with the instructions for
acting in case of failures and fires.

24.12 Are women or protected persons — in the

wphrunnwiplikphg: out, is included in the “List of harmful and heavy
works”, forbidden for fulfilment by women,

23. Lwpunbuynn wnwdly Jnwbquinp according to Ordinance for harmful and heavy

wpjuunwipubph ppufjumbmgdut | o o

wnmwpwspubpp uwhdwbwqunk)

wiinwbgnipjuh qnunpltpny li | 24.13 Are under the influence of alcohol, drugs or

qqniowghng pwhitkpny, puwn psychotropic substances.

Mwwnyhpunnth htwn twfuwybu | 25, The Performer shall proceed with fulfilment

hwdwdwyiigws upabdugh: of the work, awarded by the Performer, only after

24. Munnyhpunnth upwsp sh poyunph the issuance of a work permit or work instruction

wyh whdwhg, nyphp and after coordination with the appointed

241 Ubywhwhwu ki (18 nupkljuihg | Supervisor.

guodn):

24.2 Lt wugh] twptwlut/juuntuynp
pdojuljutl quunipjnit jud sniuku
wjuiwnwipp junnwpkjnt hwdwp
whunwtb hnipjut lqpujugnipnii:

243 2nmuku Jyuyului b /ud
huwdwywwnwupiwt npuljuynpnid wnyjug
wpuwnwiph hpwljwbwgdw hwdwn:
244  Oniukl wohinwtpubph wtdunubg
hpujuljuitgdwt jud yqunwupwiwnnt
widh hwdwyuwunuwupwt Juyuljui:

26. When constructing scaffolding, the Performer
shall check the condition of the scaffolding and
shall inform an authorized person on the part of
the Performer for acceptance of the scaffolding.
The Performer shall not allow work on
scaffolding, which has not been accepted and
labelled in accordance with the safety system
adopted by the Performer (labelling system
certifying the state of the scaffolding).

24.5 9kt wmugt) UM, SU, UM L 221 27. To equip the work places with fire-extinguishing
Juintubph hwdwpwinwuuwb tools, equipment and devices. The type and the
nuupbpwg, Opbhm]-l‘ Jpwplbph b quantity of the fire-extinguishing tools, equipment

and devices are specified in the effective regulations

wpunwljung hpunpduljubph nhupoid
nnidwushtt wnwght oqunipjut
gnigupbpnid:

on fire safety and their location and designation shall
be carried out in conformity with the effective

standards.

28. To inform in advance the Regional
246  2kLu dwlinpwugh] wonwwnwiph Firefighting service and the Medical Centre of
punyph: forthcoming closing of particular road sections
247 Lkt wlgh] hwdwywwnwupwu on the territory of the Contractor, which
hpwhwiquynpnid wouwnwuypnid: prevents the passing of specialized vehicles.

248  Oniukb jud skt ogunugnpénid
wthuwnwlub yquonyuwinipjut vhongubp
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b wwpwqubkp:

249  Mukb hwjugnigdus
hhjwunnipinit jud npnowljh quiqunubp
Juwydws tpwtwlyws wohpwnwuph fud
wouwwnwupn junwpbint yuydwutbph
htwn:

24.10 okl 1hutny jhgkuquynpus fud
niukuwny hwdwywnwuupw
npulufnpnid’ Uk wy] wohiwnw]ugphg
nbnuihnjuytinig htwnn tnp
wouiwnwyuwpnid skt whgh) wpjuwwnwuph
wiunwugnipjut hpwhwiquynpnid:

2411 Owlnp sku Ypwputph Jipugdut
wwuht b ypuputph b hppkhubph
dudwbiwl] gnpstint hpwhwuqubpht:

24.12  Yubwyp ku jud opkupny
wuonuwi]ws widhip wyt nhypnud, pp
twpwntujws wpiwnwpt pungpyyuws £
“Juwuwup b swup wpjpwwnwuputph
gquilynud” b wpghp]ws tiowhwlly jubwbg
hudwdwyt Juwuwup b swtp
wouwnwupttph hpwdwbwgnh:

2413  Quuynud Gt wynhngh,
pUpwiyniptph jud hngbdbwn wyniptph
wqptignipjut nuly:

25 Yuywjwnntt jupnn Ewbguby
NMuwwuyhpwwnth §nndhg tywbwlgusd
wohiunwliph’ Uhuyh woprunnwbiph
pnynynipjnil dtnp phpkinig fud
wojuiwwnwiph hpwhwiquynpnid
unuwtung b wpunwpbpp
wuwwnyhpwwnth §nnudhg tywbwlyuws
Jtpwhulnnh htn hwdwlupgtinig htwnn:

26 Quynnudwsd Junnighint dudwbwly,
Juuwjwnnil yupunwynp £ unnigl) npu
Jhdwlp b mbnkljwugutk] yuwwnyhpuwnnth
1hwgnp wudht wyt punniukint dwuht:
Juyuwjwnnil yupunuwynp E wpgb by
thwynwdwsh Jpu guiljugusd wpwwnuip,
tpt wyt hwdwwywnwupiwt Yupgny sh

29. To clean in advance the working areas from
combustible,
materials.

inflammable and explosive
30. To supply the work areas with electric
boards with RCD without the
recommended power supply and without
switching on load bigger than the one specified

by the Performer.

changing

31. To have as part of their staff (required by the
ordinances under art. 31 of LTRPLaw on
Technical Products)
competent for

Requirements  for

officials  responsible safe
operation and representatives to the bodies for
technical supervision of high-risk facilities,

where such will be used.

32. To use lifting devices that are registered,
having passed initial and periodic technical
inspections and checks, within legal terms and
are documented.

33. The responsible leader and the performer of
the work according to the work permit of the
Performer, together with the permitting person
from the operative personnel of the Performer,
before letting the brigade work, shall be obliged
to check the carrying out of the technical
measures related to the readiness of the work
places, as well as if they are sufficient.

34. Welding and other hot works shall be
immediately stopped, if changes occur in the
FES conditions during their carrying out or by
order of a representative of the Firefighting
Regional service.

35. From the moment the Performer is given
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pigniiyby b whwnwljudnpt) hudwdwgi
NMuwwnyhpuwwnnth nkwbtdunuignipjut
hwdwlwpgh (hwynwdwstph Jhdwulp
hwjuwuwnnn whnwljuwynpduh
hwdwlwngh):

27 Qhuk) wojuwnwyuypp
Ypwldwphstutpny b wy) hwjwhpythugh
dhongutipny: Ldwt vhongutinh
pwbwljutipt nt mbuwljubipp vwhdwws
ki hwljwhpybhwihtt ywownmywlnipjw
gnpénn Juunbtkpny b nputg
nbknuljuynidp b oqgunuugnpénidp whwp k
hudwuywnwupiwtth gnpénn
swthwthoubpht:

28  Zwluwhppbthuwyht
wuwownyuwinipjul nupwusdpuyh
dwnwynipjutp, pdojuljui
JEuwnpnuutphtt hwdwywnwupuw
wnbnkjugut] Tundhpuwnnth nupwspny
wlginn Lwtwyywphh npnowljh
huwwnjwsubph wnwohlu hwljuwt
dwuht, nph wpyniupnd jupng k
hunspunnuny bt hwwnniy bywbwlnipjut
Ubkphtwubph wtgnidp:

29 Ugjnwwnnwuypp wmquunk] pruljynn,
mynipwjure b wuypnighly ympbphg:

30 Ugjrwnnuwjuypt wmyywhnybty
Ypwpuyhtt wapwwndwb vwppny hwghgus
HEyunpuluwl Juhwiwyitpny sthnjubn]
hnuwuph dwnwljwpwpnidp b ghdp
sdwipupbkntbtiny Mwwnyhpwwnnth Ynnudhg
uvwhdwbwé wykjh pupdp phntudwspny:

31 Utdtwjuqunid niubku) hpuqky
wpuwnng, ny ywnwupiwbwwnnt Yjhth
wpuwnwiph wiyunwbgnipjut
wywhnydwb hwdwp (hudwdwyu
Upununpuph mkjthjuljut
wwhwuoubph dwuht opkuph, hnndws 31),
twl' pupap nhuljuyinipyub opykljntkph b
uwppuynpnudubiph (Epp wynwhuhp

permission to work, the Performer shall bear
full responsibility on the observance of the
safety measures, health and technical safety and
environmental protection.

36.To use only standard manufactured, in good
technical state and safe work equipment.

37. It is not allowed to put wardrobes and lockers
and to store materials and equipment in halls,
fire-protection anterooms, staircases and on other
evacuation routes.

38. It is not allowed to stop and park transport
vehicles as well as to store materials and
equipment near (at a distance of 10 m before and
after) fire hydrants and on the sites designated for
fire vehicles (at fire reservoirs and water tanks).

39. It is not allowed to violate the protected
performance of the equipment.

40. To inform immediately the Regional service
on fire safety and saving of a fire at their
workplace. In the cases when the Performer has
used the available at the workplaces fire-
extinguishing devices, owned by the Contractor,
the Performer shall notify H&S and EP
department with the purpose of
replacement or refill.

timely

41. The personnel of the Performer shall be
obliged to carry an identification card, certificates
of Technical safety and competence (if the latter
is necessary) all the time during their stay on the
territory of the Contractor and to show them on
request of authorized employees of the
Performer.

42. To inform immediately a representative of the
Contractor, if faults are noticed on the equipment
that could put at risk the life and the health of the

working people or could cause pollution of the

ISL

Ingénierie

19X-008-RP-1- B

Page 44 sur 52
18/03/2019




Erreur ! Source du renvoi introuvable.

Geotechnical investigations

Jogquugnnpéytu) nmbkuthjuljwut uinnigdut
hudwp b mkuthjuljut wtdunubgnipjut
wqquyht jEtnpnunmd fubpjuyugh
Juyuwjunnthi:

32 Oguwugnpsdt) wdpwpdhs
uwpwynpnidubip, npntp gpuiigws L
opkupny uwhdwijws Jupgny, wmugky Eu
twptwlub b pipwughl nknthjuljut
quunid b uinnignid:

33 Yuuywjwnnih woluwnwiph
pnynynipjudp tywbwljusd
wpfunwwnwbpubph nEwdupp b
Junwpnnp Nunyhpunnnth
unnpupwdwinidubph humdwwyuwnwuwh
(pnypnynipjniup mpudwunpus)
Ukpluyugnigsh htin vhwuhtt' tufupub
wpnwwnwpudphtt wppwwnwiph
niqupkp, wupunwynp B uinnigly,
wprynp wprwnwwipp
twhwywnpuunkint hwdwp
twhiwdbngt) Eu mbkjuuhjuljut
wijunugnipjut pninp wthpudtown
Uhgngutpp:

34 Bonuljgdwt b oipduyhtt dpwljuwt
wy| wohuwmwnwtpubpp whwnp Ewbdhowybu
nunupbtgutby, bpk npputg junupdwu
pupwgpnid wnknh kb niukgl)
hujuwhpnthujhtt b hwjwdpwpuyh
wuwonyuwbnipjut wuydwbbbph
thnthnpunipjnitiibp jud Epb wynubtu k
wwhwtek] hppbhwiht wownywunipjwt
wnwpwspwhtt Swnwjnipjul
ubpljuyugnighyp:

35. Uju wwhhg ujuws, tpp Ywwywjwnnitht
npynid £ woluwwnwbph pnyjnynipintd,
Jtpohtiu  unwbudund E  Shjuthjului
wijunwugnipyul, Ushuwinwiph

wuonyuwinipjut b Cppwljuw dhowduyhp

wuwnywinipju Juuntubkph
wuwhywiudwl nno
wuwwnwupiwbwwnynipjniup:

36. Oquwgnpdt] dhuytt gnpdwpwbwght

environment.

43. To take all measures to avoid pollution of the
environment when working with oils and other
hazardous chemical substances.

44. To use the containers for waste segregation
according to their purpose.

45. After the work day ends, the Performer shall
clean the workplaces, release the passages, the
signs, the notices, the fences, the locking and
supporting devices shall be put on their places.

46. After the final completion of the work, the
collection of the materials and the tools and after
the thorough cleaning of the work area, the
Performer registers the completion of the work in
the work permit, signs it and gives it to the
responsible leader.

47. The Performer shall be obliged to observe the
given by the responsible
officials of the Performer, if infractions of the
regulations on health and safety at work, on

recommendations

environmental preservation and FES are found
out.

48. In case of an accident with a person from the
Performer’s personnel, the Medical Centre and
the Health & safety manager of the Performer
shall be immediately informed. Ascertaining the
circumstances, in which the accident occurred,
the the registration
reporting is the responsibility of the Performer.
When an investigation is organized on behalf of
the Performer, the Performer shall be obliged to
give full support. The Performer shall be obliged
to give the Health & safety manager all acts,

investigation, and its

written statements, reports and declarations

prepared by the relevant officials and related to
the accident.
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37.  Uhowugputpnud, Ypwldwphsubph
YEkwmtph  onipp, wuwmhdwbubkphtt

wnwphwidwb  wy niphubpmd  pnyp sh
npynid mbnunnpt] qgiunwwywhwpubukp,
ynnuynny wwhwpwbitp, yuwhbunwynply
yniptp jud vwppuwynpnidubp:

38. Zpoty hhnpuinh Unwnwluypnid (10 U

htpwynpnipjmutt Jpw) Yuwd  hpobe
dbpbbwubph hwdwp  bwpwnbudus
Juypbpnid (hwjuhpnthwjht
gpuuquiiikph b gph  pupbkph  Unw)
wpgbjynud Lt NMwwndhpuwnnil] jud

Jutqukgulk] wnpwbuynpunught vhongubp,
htyybu twb wwht] jud ywhbunwynply
yniptp jud vwppwynpnidubp:

39. Upgbjynud £ ppwpunt) uvwppwynpdut
wijunutg owhwgnpddwt jutnuubpn:

40. Uudhpwuytiu wnbknkljugut;
wnwpwspuh hpoto Swnwynipjulp
wpliwwnwuwypnid  hppkhh  wnwewgdwt
nhypmid: Uju phwypbpnud, btpk Ypuyp

dwpbny tyuwunwlny  Yuwywjwunnil
ogunugnndky k Nuwwuyhpwwnnth
Ypwluwphstibpp,  wupnwgnp bowgn

dwuhtt wbpkljugu; US UM L <TUM
pwduhtt’ oqunugnpéyws hwljuwhpnbhuwjht
dvhongutpp dwdwbwlhtt  thnpupwphtbno
Jwd jpugubnt ((hgpwynpbkint) hwdwnp:

41. Juuwjunnth wudtwjuqup
wyupunwynp E Nuwndhpuwnninid qunudbnt
nne pupwgpnid Ypbk) unyhwlwubtwugdu

pwipu, nbhiwtdunuwtgnipjut 61
npujuynpdwi Jyuwyulwbubkp
(apuuwynpdwt  Juyuljuh  Ypdub

whpwdbonnipjut nhypnid) b gnyg nuy
NMuwwnyhpwwnnth 1hwgnp wdwig
Ytpohtubphu wwhwbeh nhwpnid:

49. The Performer shall be obliged to use the
equipment of the Contractor given to him with
the care of a good owner. The Performer shall be
obliged to inform the personnel of the Performer
of noticed irregularities. The Performer repairs, at
his own expense, the damages caused by incorrect
operation of equipment.

50. The Contractor shall follow the requirements
of environmental protection, air and water
emissions should be within the operating permits,
about the occurred quantity of which the

contractor must notify in advance.

51. Leakage of oil and oil products should be
excluded, and in case it happens, assembly of the
contaminated layer of the soil should be carried
out according to regulatory requirements and
transferred from the company's territory.

52. During the
restoration work as well as during provision of

construction, repair and
services the contractor shall transfer solid and
liquid waste generated in the result of its
activities by its resources. Further movement of

the waste is done according to the legislation.

53. The contractor should not harm company's
green area and animals.

54. Accumulate household waste in provided
garbage bins.

IV. NON-COMPLIANCE RESPONSIBILITY OF
OBLIGATIONS AND CAUSED MATERIAL
DAMAGES
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42. MNMwwuhpwwunnith  ubkplujugnigsh
widhowytu nbnkliwuguk], tpk tjuunyb]
tt npbk whuwppnipinitukp, npnup fupnn
k. Juwbgl] wolpowwnnnubtph Gjubupt mo
wnnnonipniup fuwd wnununbk] opowljw
Uhgu]uypp:

43. Qbtnuwpyl]  pnnp dhongutnp
Yuirmpgbikm  ppgwlu  Uhgurjuyph
wnunnuniup, tpp hpwljwtwgynn

wplpnwnwbipubpt wnbsynud B jminkph
Jud wy) Junnutiquynp phdhwljwb ynipkph
hbkw:

44. Ogquuqnpsdt] wwppbp wwuppubp
nunulpws  punhnuibph  hudwp  pun
hptug tpwtwlnipyui:
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JQuuwuwjuenih  wwpunwynp  E dwpply

wpfuwtnwiph Juypp, wquink]
wugnidubpp: ‘Lowtikpp,
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thwlnn b odwunuwlnn uwpptpp whwp L
wnbknunpytu hpkug Jhnbpnud:

46 Ushiwwnwupubpp JEpotwlubuybu
wqwpubinig, unmpkpp b gnpsShpubkpp
wnmwpwédphg hbknwgubinig b woluwwnwph
Juypp  dwbpwlphhin  dwppling  hkwn
Juuwjunntl wojuwnwiph
poygunynipjut dbkp  wpdwbwgpnid  E
wpluiwwnwiph wjwpunp, unnpugpnid wjh
[t} thnjuwgnid hudwywwnuuiwh
yunwupwbwwnnt nhjuduph:

47. Yuuyuwupnit wwpunwynp L hwodh
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um, SU, TUM L 221 Ywunbukph
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55. If there are ascertained violations made by the
Performer’s personnel, the Employees of the
Performer and the Employees of the Regional
firefighting service shall have the right to require
immediate removal of those persons from the
workplace and to take away the work permit
given to the Performer for carrying out the work
under the contract. The removal from the work
place and the taking away of the work permit are
immediately entered into the operative log-book
and into the work permit. Relevantly, the
Performer bears the responsibility for non-
compliance of the contractual terms.

56. Representatives of the Performer (operative
personnel, the inspectors of the Health, safety
of the
Department, heads of structural units, supervisors
and managers), as well as the employees of the
Regional firefighting service, shall have the right
to stop the work, during which infractions are
found out, until the violations are removed.

department and Environmental

57. The Performer shall be obliged to restore, at
his own expense, the damages on the fire
protection equipment caused though his fault and
in the cases of unproved performer — jointly with
other companies, working on the relevant site.

58. The Performer shall be obliged to restore, at
his own expense, the damages caused through his
fault to the lifting equipment received from the
Performer if any.

59. The Performer shall be obliged to restore, at
his own expense, the damages caused through his
fault with respect to the environment (incl. the
expenses for the disposal of waste generated as a
result of this) and in the cases of unproved
performer- other

jointly  with companies,

working on the relevant site.

60. The losses caused from extending the terms
for the performed works, due to a release of
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49. Yuwuywjwnenit yupunuwynp k jutwdpny

YEpwptpgp  Mwungppunnith - Ynnihg
npudwunpusd gnipht i1
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yuwndwnws Juwup:

50, Yuywwentl ywpunwynp hknbik
Cpowljw Uhgun]uyph wjwpnyumbm pjub
wwhwhbelbphti' dplnynpuught b gpuyghta
wpunuibinndubtpp yhwnp k huku gnpéng
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npnig wnwowguwh puwtwlubph dwuht
Juyuwjwpnit whwnp E nbnkjuguh
twhuy bu:

51, 8ninh b twypwdpbppubph wpunwhnup

individual persons or due to a stop of the work of
groups (brigades) of
infractions of the requirements of the regulatory

because committed
documents and the instructions for safe work and
FES, are at the expense of the Performer.

If there are infractions of the requirements for
work, safety or
environmental protection, or non-compliance of
the obligations under this Annex of agreement,

the of healthy and
conditions of the Contractor, the employees of

safe fire and emergency

inspectors safe labour
the Regional firefighting service and/or the
Environmental Department prepare an infraction
report to the Performer, which serves as grounds
for imposing the penalties provided in the
Contract
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