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PURPOSE OF THE DOCUMENT

-

This document corresponds to the Technical Specifications for Geophysical and Geotechnical
Investigations to be carried out prior to starting the Priority Structural Works that GEPB plans to
implement in the context of the regeneration of the port of Beirut.

Taking into account the lack of data on geotechnical conditions and soil characteristics around Basin
3, Basin 4 and the surrounding land areas of the port, it is deemed necessary to carry out such
investigations prior to starting any marine and landside works. Performing investigations such as
these in advance of any regeneration works will also reduce technical risks and associated costs of

the risks for GEPB.

These Geophysical and Geotechnical Investigations could be performed:

1. Prior to starting any tender process for infrastructure works (highly recommended). Having the

outcomes of these investigations available prior to initiating any infrastructure works will reduce
the cost impact on the works, i.e. precision for the typology and geometry of the infrastructure,
reduction of the provisional risks quoted by the works contractors, better estimate of scheduling,
etc.

or

2. As part of the Early stage of the Infrastructure works. In this case, the works contractor appointed
for the marine and/or landside works will have to carry out these investigations prior to the works.
In such a case, the contractor is also responsible to assess whether or not the quantities indicated
in the Bill of Quantities are sufficient for him to fulfill the needs corresponding to the design
stage(s) for which the investigations are intended.

For these above reasons, and if possible in terms of administrative procedure and financial conditions,
it is highly recommended to launch these investigations prior to starting any works.

These Geophysical and Geotechnical Investigations include:
= Marine geophysical investigations focusing on basin 3 and 4,
* Onshore geotechnical investigations concentrated in three (3) zones of the port of Beirut:

e Zone 1: land area directly south of quay 10
e Zone 2: land area to the south of zone 1
e Zone 3: Basin 3 and surroundings of Quay 9

* Marine geotechnical investigations concerning basin 3 only.

The main objectives for the geotechnical investigations are:

» To identify the soil conditions in the vicinity of quay 9 to be able to assess feasibility of future
quay 9 area rehabilitation alternatives;

= To qualify the existing platform (zone 1), which may have been damaged after the explosion;

= To qualify the different soil layers and to obtain a soil model along areas that may be repurposed
for roads, platforms, storage, or any other purposes the GEPB may need.
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Note / Recommendations:

For the full Request of Proposal (RfP) process, the employer (GEPB) will have to follow the Lebanese
tender procedure. Considering the type of works (Survey & investigations), the contract could also
be based on the FIDIC Green Book- Short Form of Contract.

The Technical Specifications have been prepared considering that the applicants (Specialized Survey
Companies) will cover all the aspects of the investigations (i.c., underwater survey, geophysical or
geotechnical investigations, lab tests, etc.). It is recommended that the technical and financial
proposal to be provided by the applicants shall be detailed but concise including:

* For the technical proposal:

e List of references demonstrating the Applicant’s ability to carry out the scope of the
proposed investigations.

Detailed methodology for the proposed work, with details for each survey;
Planning & Programme of investigations;

The types of equipment to be used;

HSE / QAP;

» For the Financial Proposal

e Letter of offer and consortium agreement if applicable;
e Fixed price based on the Bill of Quantities (BoQ) provided;
e Proof of the applicant's third-party liability insurance policy.
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ABBREVIATIONS - GLOSSARY

Most of the abbreviations used in this document are explained in Table 1 below.

Table 1 — List of abbreviations

ABBREVIATI T AT

ON

ASTM | American Society for Testing and Materials, now known as ASTM
International
BH | Borehole

BoQ | Bill of Quantities

BS | British Standards

CD | Chart Datum

CPT | Cone Penetration Test

GEPB | Gestion et Exploitation du Port de Beyrouth

HHWL High'é;f uH—iéh Water Level

ISO | International Organization for Standardisation

LAT | Lowest Astronomical Tide

LLWL | Lowest Low Water Level

MHWL | Mean High Water Level

MLWL | Mean Low Water Level

MWL | Mean Water Level

NGL | General Levelling of Lebanon

NLL | National Level of Lebanon

Pax | Passenger

PoB | Port of Beirut
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1. OBJECTIVES & GENERAL DESCRIPTION OF THE GEOPHYSICAL AND
GEOTECHNICAL INVESTIGATIONS

1.1. MAIN OBJECTIVES

In the context of the regeneration of the port of Beirut and the redevelopment of port infrastructure
that was damaged during the 2020 blast, GEPB plans to build new infrastructure in the short term
(the Priority Structural Works). To determine their typology, location, technical feasibility and cost,
soil investigations are required in order to complete the existing and available data.

Indeed, taking into account the lack of data on geotechnical conditions and soil characteristics around
Basin 3, Basin 4 and the surrounding land areas of the port, it is deemed necessary to carry out these
investigations prior to starting any marine and landside works. Performing these investigations in
advance of any regeneration works will help evaluate rehabilitation plans alternatives and reduce

technical risks and associated costs related to those.
The main objectives for these geophysical and geotechnical investigations are:

» To drill land-based boreholes and marine boreholes in order to explore the subsurface soil/rock
and groundwater conditions,

» To perform in-situ testing if applicable, and collect soil/rock samples for visual inspection &
laboratory testing in order to determine their properties,

» To identify the soil conditions within different project areas (port redevelopment) in the Beirut
port (see Figure 1 below),

» To determine the geological setting of the project area in terms of stratigraphy and to evaluate the
potential geological hazards in the area, if any.

* To qualify the land and marine area around the damaged quay 9 in order to obtain a geotechnical
model suitable for choosing and designing foundations of a rehabilitated quay (repaired or built

anew),
* To qualify the existing platform located south of Quay 10 and to obtain a soil model of the area

* To complete the existing soil data by collecting all necessary detailed data in order to allow a
future contractor to design and build infrastructure works.

The outcomes of the soil (geophysical & geotechnical) investigations shall:
= Help ensure the constructability of the needed new infrastructure and the redevelopment works
of the port,

= Allow the detailed design process to begin for the new infrastructure planned in the context of the
works, as part of a Design-Build type contract,

= Assess the feasibility and the implementation of the finally chosen infrastructures.

The planned Priority Structural Marine & Landside Works concern the following:
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Marine Works:

» The rehabilitation of the existing quay 9 or construction of a new quay 9 to be founded at a
minimum of -10.5m ZH or deeper (-13m ZH) if the soils allow it

=  The main objectives for the geophysical and geotechnical investigations within the rehabilitated
or new quay 9 area are:

e The identification of the different soil layers present along the new Quay 9 and Basin 3,
including their typology, thickness, and geomechanical characteristics;

e The determination of the depth of the hard substratum to confirm the level of possible
foundations (-10.5m ZH or deeper),

o The detailed knowledge of the soil conditions behind a new quay wall for the purposes of the
settlement assessment and the bearing capacity assessment, where this the option to be
ultimately chosen

e To obtain a preliminary soil model interpretation of the existing/new quay 9 zone to allow for
a suitable design.

Landside works

* The redevelopment and repurposing of areas so as to re-establish old and offer new opportunities
for the GEPB

»  The main objectives for the soil investigations with the new terminal area located south of quay
10 are:

e The identification of the different soil layers present within the area and its surroundings, their
typology, thickness, and geomechanical characteristics;

e The detailed knowledge of the soil conditions for the purposes of settlement assessment and
bearing capacity assessment.
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1.2. AREAS FOR THE SOIL INVESTIGATIONS & OVERALL PROGRAM

The soil investigations concern different areas (see Figure 1) defined as follows:

» Zone | - Land area located south of Quay 10;
= Zone 2 - Southern limit of the port;

= Zone 3 - Basin 3 and Quay 9 area.

SEEING THE SEA

Basin 3

Figure 1 — Port of Beirut — Areas of soil investigations
The overall program of the marine and land-based soil investigations include:

= Zonesl & 2:

Land based boreholes (BH) + Standard Penetration Tests (SPT) + lab tests,
Auger drilling + sampling + lab tests,

Trial pits + sediment sampling + lab tests,

Deflection / plate load test,

Visual inspection.

=  Zone 3:

e Sub-bottom profiling survey;

e Underwater testing (jetting) + sediment sampling + lab tests;

e Land based boreholes (BH) + Standard Penetration Tests (SPT) + lab tests, as well as some
CPT testing and pressure meter testing;

e Marine boreholes (BH) + Standard Penetration Tests (SPT) + lab tests.
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2.  CODES & STANDARDS

All the investigations shall be undertaken in accordance with the Requirements of ISO International
Standards. The Survey Contractor will comply with the requirements indicated in this report and
codes and standards of the following organizations specifically applicable to the work.

»  Eurocodes (EN)

* British Standard B. S.

* American Society for Testing and Materials: A.S.T.M.

Eurocodes Standards will be generally used as reference, if no other comment is made. The last

version of each code and standard shall be used.

When a conflict exists between the various documents and standards, the more stringent requirements
shall govern.

When presenting the results of the tests, the Survey Contractor shall clearly indicate the standard to
which the tests have been carried out. Investigations shall be conducted in accordance with the
standards listed below in order of prevalence.
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STANDARD
TYPE

Table 2 - Applicable Standards

STANDARD
REFERENCE

EN ISO 22475-1

STANDARD TITLE

Technical principles for the sampling of soil,

* Except BS 1377-1, for which the latest version (2016) is considered
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(1] rock and groundwater
2] EN ISO 22475-2 Sampling — qualification criteria
International | (3] EN ISO 14688 (all Soil classification and description
Standards (ISO) parts) _
(4] EN ISO 17 892 (all Laboratory tests on soil and rocks
parts)
(5] | ENISO 22476-1t0 9 | In situ tests
[6] | NF P 98-086 Road pavement structural design _ R
7] BS 1377: 1990* Methods of test for soils for civil engineering |
purposes
(8] BS 5930: 2015 Code of practice for site investigations
T [9] | BS 812: Part 2: 1975 Methods for determination of physical i:;roperties '
ritis !
Standards (BS) | [10 BS 812: Part 103: Methods for determination of particle size
|- 11985 . distribution o :
(11 BS EN 1997-2 Eurocode 7 part 2: Ground investigation and ‘
testing
[12 BPS Heavy duty pavement design '
(13| THO — S-44 Edition International Hydrographic Organization i
¢ 6.1.0 | Standards for Hydrographic Surveys A ‘
International (14 SHOM, 2019 Guide du SHOM pour la réalisation des levés |
Standards ) | hydrographiques |
[15| AASHTO 93 Guide for design of pavement structures J



3.  PROJECT SITE CONDITIONS
3.1. AVAILABLE SOIL DATA AT THE PROJECT SITE

3.1.1. Regional geology

The formation in this region lies in the upper Cretaceous period (75 million years ago) specifically
the Maamaltain formation which lies on top of Sannine Formation and under Chekka Formation. This
formation is about 200-300 m deep and is an alteration of marl, marly limestone and massive to thin

beds of limestone.

The project site (port of Beirut) consists mainly of gray to creamy marly limestone, with some marl
lenses which are highly to medium weathered, and present close to very close fracturing.

The structural geological map showing the general geology of the area is given in Figure 2.
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Figure 2 —General Geological (left) and Structural Geological (right) Map of Lebanon

3.1.2. Geotechnical conditions at the port

The available soil information from the site is limited. A compilation of known data existing for the
area is shown in Figure 3 below. It should be noted this data is INDICATIVE only and of uncertain
reliability.
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Figure 3 — Set of the soil data related to the Port of Beirut

In the past (1960’s), some geotechnical investigations have been carried out with boreholes (BH)
drilled on Mole 2. Borehole logs at two different locations give a preliminary indication of site
conditions (see Figure 4). However, there are no results of in-situ tests or laboratory tests associated
with the drilling and BH.
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Figure 4 — BH at the junction of quay 9 and quay 10 (left) and group of borings along Mole 2
(right) (indicative only)

The little information available about the port area seems to indicate that:

» Bedrock is found at the harbour site at depths varying from around -8.0m NGL to around -20.0m
NGL;
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= The bedrock seems to be sloping downwards from basin 1 to the new container terminal, and from
shore to sea;

= At basin 3, the bedrock is estimated to be around -12.0/-13.0m NGL. This is further supported by
data in relation to the silos foundations that indicates bedrock around -13.0m NGL at the silo

location;
» Original dredging depth of basin 3 was at approximately -10.5m NGL;

= The fill behind quay 9 is expected to be mainly made of sandy materials founded on the Marl,
potentially with a layer of a more sedimentary nature located between the fill and the Marl;

» The presence of pockets of more clay-based materials in the fill cannot be excluded.

3.2. WATER LEVELS
The tidal levels at the Beirut Port are listed below.

Table 3 - Tidal levels

Level in m NLL =m

Water level Level in m NGL CD
HHWL +0.85 +1.25 |
MHWL 0,20 +0.60
MWL 0.00 | +0.40
MLWL -0.20 +0.20
LAT -0.40 0.00
LLWL -0.45 -0.05

3.3. SYSTEM OF REFERENCE
Spatial reference: All XY coordinates will be expressed in UTM 36N WGS84.

Vertical/Datum reference: All vertical levels will be expressed in NGL. The conversion between
NGL, CD and NLL is as follows:

0.0m NGL =+ 0.4m CD =+ 0.4m NLL
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4.. SCOPE OF WORKS - FIELD INVESTIGATIONS PROGRAM

4.1. GENERAL PROGRAM
The field investigation program shall consist of the following activities:

Marine investigations:

* Marine geophysical survey - Seismic reflexion (Sub-Bottom Profiler);
» Jettings;

» Marine geotechnical investigations with marine boreholes;

Land investigations:

» Land based boreholes;

= CPTs;

= Pressuremeter tests;

= Trial Pits (TP);

» Deflection /plate load tests, depending on the nature of the ground surface;
»  Auger drilling (AD);

» Visual inspection;

Laboratory tests

» Investigation program for quay rehabilitation and maritime works.

A preliminary indication of the minimal number, location and depth of boreholes is given hereafter
and in Figure 10 to Figure 12. Depth of the borcholes shall be about 18 to 20 m from ground level (a
few meters below the substratum).

4.2. MARINE INVESTIGATIONS

4.2.1. Marine geophysical Survey — Seismic reflexion (Sub-Bottom Profiling)

A seismic reflection survey shall be carried out to identify the submarine geomorphology, the
geological structure, and the seismic stratigraphy (layering) of the sea-bottom subsurface. The seismic
survey shall cover the basin 3 area and parts of its immediate surroundings. To identify the geology
of the upper 10 m of the subsurface with a high resolution, use of a sub-bottom profiler (SBP) is
recommended as follows:

» The line plan shall cover the entire area with a 50 m regular grid; the line spacing may however
be adjusted depending on the equipment and as per the water depth in both basins.

= Vertical resolution at the surface shall be of the order of 50 cm,
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» The equipment mobilized must be able to apply swell filtering, and TVG filtering.

e

Figure 5 — The geophysical investigations (seismic survey) shall cover the basin 3 and the basin
4 areas

The seismic survey shall cover the basins 3 and 4 (see yellow areas in the Figure above). The basin 3
is about 17.5ha (500m x 350m) while the basin 4 is about 13.5 ha (480m x 280m).

The objectives of the sub-bottom profiling are:

= For the basin 3:

o To identify the limits of the hard bottom substratum in order to define the level of the
foundation for the rchabilitated or new quay 9,
o To identify the depth of this hard bottom substratum all around the area of interest.

* For the basin 4:
o To identify the sediments that could be dredged as backfill for the new quay 9.

The equipment to be used for the geophysical survey shall be a sub bottom profiler (for instance,
EdgeTech 3100 Portable) or equivalent device.

4.2.2. Jettings

4.2.2.1. Underwater soundings

Jettings shall be carried out to measure the sediments thickness within the basin 3 and basin 4. These
soundings shall be done by divers and must be analysed simultaneously with the sub-bottom profiling
results and the bathymetry data as complementary information.
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= In basin 3, jettings shall be done along two lines every 50 m (minimum 6 soundings per
* alignment), clear of any visible hard obstacle (collapsed quay blocks, etc.), in order to map the
area ahead of the existing damaged quay 9

= In basin 4, additional jettings can be done for evaluating the thickness of the sediments to be
dredged.

Figure 6 — Basin 3: Jettings (12) to be performed in front of existing quay 9
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Figure 7 — Basin 4: Additional Jettings (3) to be performed within the area previously
reclaimed.
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4.2.2.2. Sampling of materials to be dredged

The backfill materials to be used for the rehabilitation of the quay 9 area might come from dredged
materials from basin 3 and basin 4 if these materials are confirmed to be suitable (see areas in green

in figure below).

For this purpose, disturbed samples shall be taken so that chemical analysis on sediments can be
conducted. In total, five (disturbed) samples shall be taken in each area. Sample collection shall be
spread around each area and not clustered around one single location. Each sample shall be
immediately bagged and adequately sealed and stored in a suitable temperature- and moisture-
controlled environment. The sample name shall be indicated with a durable marker, and a register
kept where the name, date of sampling and approximate coordinates of the sample location shall be
indicated. Given the aim of these specific samples, the tolerance on their location of +/- 5.0m is
acceptable.

Figure 8 — Example of a jetting sounding operation (left) & Areas for chemical analysis
sampling (right)

These samplings shall be in addition to the information already available from the Sediment and water
survey performed by a Dutch Consortium in 2022 (see Figure 11 below).
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Figure 9 -Dutch Consortium’s investigations in basin 4 - Map with all sample locations; red:
sediment; blue: water (source Sediment and Water Sampling Campaign Port of Beirut 15-02-

2022)

From this survey, it was assessed that “the material is mostly uncontaminated quarry run fill material.
Based on the chemical analysis, this material is classified as uncontaminated ...[...]...”

N.B : The GEPB may request the survey contractor to also collect and test similar samples in the
vicinity of quay 16. Those samples are not quantified in the attached Bill of Quantities. In case the
GEPB were to request this additional sampling and testing, the unit rates indicated for sampling and
testing of sediments from basin 3 and 4 would de applied to compensate sur survey contractor

accordingly.

4.2.3. Marine boreholes

Using nautical equipment (i.e. jack-up or equivalent pontoon), the execution of a few marine
boreholes (10) ahead of the existing heavily damaged quay 9 is requested.

e

2 f'i"ﬂ.
$a®
les (BH)

" “. ." ..- s f
4 Marine core-boreho

Figure 10 -Marine boreholes to be executed in front of existing heavily damaged quay 9.

The marine geotechnical campaign will consist of investigations in basin 3, marginally forward of
the quay 9 area:

» 12 core-boreholes to a depth of 20 m including collection of intact core samples at each change
of lithology and SPT testing carried out every 1.5 m;

= 5 destructive boreholes to a depth of 20 m with Pressuremeter Menard Tests (PMT) carried out
every 1 m.

02-09-2024
@ g U ye (B 40 and

22/ 44



4.3. LAND-BASED INVESTIGATIONS

4.3.1. Land-based investigations program

The number, location and depths of the land-based boreholes are given hereafter and in the following
sections and figures.

4.3.1.1. Zones 1 & 2: Land-based boreholes & other testing

These land-based boreholes to be executed in Zones 1 &2 correspond to the investigation program
for rehabilitation and repurposing of the onshore areas.

The purpose of these investigations is to characterise the soils for possible new roads and/or platform
areas.

The number, location and depths of boreholes are given hereafter. The ground surface alternates
between the natural ground (topsoil) and a coated surface (concrete, pavement, etc.). The depths of
the boreholes must be considered either from the natural ground level or below the coating, depending
on the type of surface. When there is a coating, pre-drilling will be necessary to remove it.

Several soil investigations including land-based boreholes shall be done in Zones 1 & 2 (see Figure
11 below) with:

= Zonel:

o 5 SPT to a depth of 15 m (or 2 m penetration in the limestone) + intact sample taking for
laboratory tests,

o 4 Auger drillings to a depth of 5 m + disturbed sample taking for laboratory tests,

e 7 trial pits to a depth of 5 m + disturbed sample taking for laboratory tests,

e 4 deflection tests/plate load tests, depending on the type of surface (deflection tests if there is
a coating, plate if it is the natural ground).

= Zone2:

e 2 SPT to a depth of 15 m (or 2 m penetration in the limestone) + intact sample taking for
laboratory tests,

e 2 trial pits to a depth of 5 m + disturbed sample taking for laboratory tests,

o 1 deflection tests/plate load tests, depending on the type of surface (deflection tests if there is
a coating, plate if it is the natural ground).

The location of the land-based soil investigations to be done in Zones 1 & 2 are indicated in Figure
11
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Figure 11 - Location of the soil investigations to be performed in Zones 1 & 2: land-based
boreholes and other testing

N.B : for deflection /plate load tests, the 5 locations will be chosen among the 30 proposed locations
indicated above depending on accessibility and potential choices already known regarding the layout
of the repurposed areas.

For both zone 1 and zone 2, a visual inspection of the pavement shall be carried out in accordance
with the standards mentioned in Table 2 ([6]+[12]+[15]) and with the CEREMA guide “Guide de
diagnostic et conception de renforcement de chaussées™. In particular, the surface damage shall be
described, as well as repairs, which are evidence of previous damage. The description shall be
accompanied by pictures.

4.3.1.2. Zone 3: Land-based boreholes and SPT, CPT and pressuremeter tests.

These land-based investigations to be done in Zone 3 concern the reconstruction (quay 9) and
rehabilitation (quay 10) of port infrastructure, as well as the rehabilitation of the platform areas.

The depth of the boreholes shall be about 18 to 20 m from ground level (in order to reach a depth of
a few meters below the substratum). The boreholes should be executed in the backfill of the quays,
at least 8m away from the quayline and clear of the concrete capping beam.
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Figure 12 - Location of the investigations to be executed in Zone 3 (BH in red, area of interest
for CPT in purple, area of interest for pressuremeter test in orange),

Several land-based boreholes (13) shall be executed in Zone 3 (in red in the Figure above) with:

* Six (6) boreholes along the former Quay 9 with one (1) borehole every 50 m + Standard
Penetration Tests (SPT) with intact sample taking for laboratory tests (see details in the next
sections). At the crater area, the boreholes shall be executed around the land border assuring safety

of the operation;

» Eight (7) boreholes along the alignment of existing Quay 10 with one (1) borehole every 60 m+
Standard Penetration Tests (SPT) with intact sample taking for laboratory tests (see details in the
next sections).

CPT testing will be arranged in the area behind the existing quay 9 (purple are in the figure above).
Five (5) CPTs down to 15.0m depth (or refusal, whichever comes first) should be executed :

» The CPTs should be spread around the area so as to offer a representative image of the whole
area;

» The exact location of CPTs should be decided taking into consideration identified obstacles,
known buried cables or pipes (electricity, water, ...) locations, ...

Penetrometer testing should be conducted in the vicinity of quay 10. A total of five (5) penetrometer
borings are foreseen, down to 15m depth, and with penetrometer testing every 1.0m. Penetrometer
test locations will need to be selected based on access, feasibility and safety of execution. The tests
should be spread in order to provide a representative picture of the whole area of interest.

4,3.2. Core drilling

The survey will include the performance of geotechnical boreholes, with continuous core drilling and
sampling in the soil and rock.
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Borcholes shall be advanced by the percussion or rotary core drilling methods in all soils and rotary
core drilling in weathered rock and sound rock.

Undisturbed samples shall be recovered in cohesive soils as directed by the Employer. The best
possible quality and percentage of core recovery will be required at all drilling locations. The Survey
Contractor is responsible for the choice of sampler (simple, double, triple...) used to reach this target.
Continuous drilling will be carried out with suitable equipment to allow recovery of cores of at least
75 mm in diameter.

Drilling shall be performed with great care and in such a way as to ensure the stability of the borehole
wall (casing will be used where necessary) to enable truly representative samples of the various strata
to be recovered and guarantee that all changes in strata are observed.

4.3.3. Boreholes logs

Driller logs will be recorded and provided to the Employer at the end of each borehole (and at the end
of each day if the Employer deems it necessary).

The geological strata shall be logged by the Survey Contractor’s geologist / geotechnical engineer.
Every log shall contain the following data:

» Project title, drilling equipment and drilling diameters used,
» Borehole reference, coordinates and elevation (x —y —z),

* Date of the drilling,

* Groundwater level, if observed,

» Geological description and observations of soil/ rock layers, which must comply with EN ISO
14688-1 and 14688-2, and in particular shall include geological / pedological composition,
structure, colour, moisture, etc. Special care shall be taken to locate and determine the depths at
which changes of strata, fissures, seams, planes of weakness in rock, and changes in the soil or
rock quality occur. RQD should be specified in rocks. Seepage water, accumulations of water in
clayey/silty layers, free groundwater as well as indications of confined groundwater shall also be
documented.

» Sampling depths of the disturbed and intact samples,
» Stability of the walls for the trial pits,

»  Number of blows (N) for the SPT,

* Any further observations if relevant.

If the projected depth cannot be reached because of the boulders, erratic blocks, or other reasons, the
respective depth and the material found must be documented in the drilling log.

Colour photographs, with colour and metric scale, must be taken of all cores and samples. Pictures
shall always include a plaque with the borehole number and a levelling staff. Additionally, at least
one colour photograph of the excavated soil matter, including the borehole number, must be
taken. For each SPT test, a colour picture of the opened split spoon will be taken, with the indication
of borehole number, depth and SPT-N value. The number of shots must be reported on the poll log.
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4.3.4. Casing

Where drilling or boring is being carried out in any stratum, holes shall be cased if in the opinion of
the Survey Contractor the stratum is not sufficiently cohesive to stand firm without a casing, or when
directed to case the hole by the Employer.

The Survey Contractor has full responsibility for deciding whether casing is necessary or not
necessary.

The Survey Contractor shall ensure that casings are of a suitable size and are inserted in such a manner
as to render them recoverable.

4.3.5. Core recovery

Core recovery less than 80% in any drill run will not be acceptable for payment unless the Employer
is satisfied that 80% recovery is impracticable under the prevailing conditions. If in the opinion of
the Employer 80% recovery can be achieved, the Survey Contractor shall, after consultation, take
measures to improve the core recovery. These measures shall be at the Survey Contractor’s expense
unless it is demonstrated to the Employer"s satisfaction that the core recovery cannot be improved.

4.3.6. Handling and storage of samples

Handling

On removal of a core barrel from a hole and before the start of a new run the core shall be carefully
removed from the barrel using steady pressure. If the core jams, gentle tapping, using a rubber mallet,
shall be used to free the core. Excessive hammering on the core barrel resulting in damage to the core
may cause the core harm and hence the hole to be rejected by the Employer.

Core and core boxes storing

The cores shall be rigidly and securely contained in the box. The depth shall be indicated with durable
markers at the beginning and the end of each drill run. Rigid core spacers shall be used to indicate
missing lengths, change in lithology and to fill unused spaces. The Survey Contractor shall ensure
that they are not disturbed and that they are protected from the weather. On site, the boxes will be
stored in a special place sheltered from sun and rain.

The borehole number, the completion date, the depth of the core, and the box number (for example
"box 1 of 5") shall be clearly and neatly indelibly marked on both ends of the box. In addition, the
project name, Employer, contract no., and data from ends shall also be stencilled on the side or inside

top of the box.

Colour pictures shall be taken of all cores and samples, with colour and metric scales.
Sampling

The depth shall be indicated with durable markers on the sample’s containers. The Survey Contractor
shall ensure that they are protected from the weather.

The undisturbed samples shall be transferred to half-round PVC pipes which shall be put in plastic
sleeves and sealed to an airtight condition immediately after sample collection. The borehole number,
the completion date, and the depth of the sample shall be clearly and neatly indelibly marked on both
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ends of the container. In addition, the project name, Employer, and contract no. will be marked. For
the SPT, the blow count for each 150 mm increment shall be written indelibly on the label.

On site, the samples will be stored in a special place sheltered from sun and rain. The undisturbed
samples should be adequately sealed and stored in a suitable temperature- and moisture-controlled
environment.

All samples not used or partially used (and that may be reconditioned) will be kept by the Survey
Contractor (soil laboratory) for a period of at least six (6) months after submission of the final
geotechnical interpretative report (stored in a suitable temperature- and moisture-controlled
environment).

4.3.7. Survey of boreholes, CPTs and penetrometers

The investigation points are subject to a planimetric (XY) and levelling (Z) survey. The required
precision for the survey is as follows:

* |0cmonXandY,
= |0OcmonZ.

Setting out, levelling and co-ordination of boreholes from local benchmarks shall be done by a
competent technician, approved by the Employer, who shall be appointed by the Survey Contractor
to carry out this work.

On completion of drilling, or as appropriate, a survey of borehole/CPT/penetrometer positions in plan
and elevation views shall be carried out by the Survey Contractor.

The preferred precision on the implemented location of investigations is +/- 1 m compared to the
indicated recommended one where applicable.

4.3.8. Standard Penetration Tests (SPT) - NF EN ISO 22476-3

When appropriate soil types are encountered, SPT testing will be required (soft soils and very
weathered/fractured rock).

The drilling equipment shall be capable of providing a clean borehole, to ensure that the penetration
test is performed on essentially undisturbed soil.

Split barrel samples and the resistance to soil penetration shall be obtained. Penetration resistance
(blow count) for all three 150 mm increments shall be recorded, and the SPT ‘N’ value recorded. If
required by the Employer, these tests shall be extended to record ‘N’ values greater than 50.

The maximum intervals between tests, measured centre to centre, is 1.5 m.
The drive hammer shall incorporate an automatic trip mechanism to ensure free fall.

The coupling head for the split barrel sampler shall be provided with a ball check valve and shall have
open vents. Where necessary for sample recovery, the sampler shall also be equipped with a spring
type sample retainer or an equivalent retainer acceptable to the Employer.

The inner diameter of the sampler can be up to 3 mm larger than the diameter of the shoe, to allow
for a liner if required.

Unless otherwise stated by the Employer, samples shall be transferred to half-round PVC pipes which
shall be put in plastic sleeves and sealed to an airtight condition immediately after sample collection.
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The samp es shall be placed in the core boxes and labelled by the Survey Contractor who shall write
the'job name borehole number, depth interval sampled, and blow count for each 150 mm increment
indelibly on the label.

For each SPT test, a colour picture of the opened split spoon will be taken, with the indication of
borehole number, depth and SPT-N value. These colour photos will be presented in an appendix of
the Report. The number of shots must be reported on the poll log.

SPT type penetration tests will have to be carried out in core samples to obtain a set of mechanical
parameters for soft soils.

Besides the log, a summary table (MS Excel format) including all SPT results shall be established by
the Survey Contractor. The summary table must include the borehole references, the borehole

coordinates (X, y, z, for required accuracy see par. 2), the depths of the SPT tests carried out, the
respective geological information and the results (number of blows) of the tests (N).

The energy delivered to the drive rods, which depends on the SPT hammer used by the Survey
Contractor, must be mentioned. In case the energy is unknown, it shall be measured (cf. ASTM
Standard D4633- 86).

4.3.9. CPT testing

CPT testing should be conducted according to EN ISO 22476-1. CPTs should be conducted down to
a depth of 15.0m or refusal, whichever comes first.

During execution of the CPT, any event diverging from the norm prescriptions and susceptible to
influence the measures or penetration length should be recorded and logged.

Equipment and methodology must be selected based on anticipated ground conditions and project
requirements.

Equipment calibration and verification will need to be conducted by an organism fulfilling the
requirements of ISO/IEC 17025.

4.3.10. Pressuremeter testing

Pressuremeter testing should be executed according to EN ISO 22476-4 every 1.0m from the natural
ground. Pressuremeter testing should be conducted down to a depth of -15m or after 3 consecutive
measures of SMPa. Tests should be conducted with an equipment able to achieve such pressures. Test
should be conducted until soil failure or up to a pressure sufficient to allow the proper determination
of the pressuremeter creep pressure Pr.

When not reaching a SMPa pressure in soil or rock, the test should not be stopped prior to the volume
of the probe reaching 550cm® or 450cm’ depending on the type of probe used.

The drilling will be conducted in a destructive manner, so that:
» the surface of the hole remains practically intact;
= the hole diameter is suitable for the probe;
» surrounding soils are as little disturbed as possible.
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4.3.11. TRIAL PITS (TP)

The equipment used shall allow trial pits to be excavated down to a depth of 5 m, except if bedrock
strata are reached prior to this depth. The trial pits shall be logged as described in the corresponding

section.

Soil samples must be taken by the Survey Contractor from each trial pit, for each meter and/or if
pedological/stratigraphical boundaries are encountered. The quality of samples gathered by means of
trial pits shall be grade 4 (EN ISO 1997-2 and 22475-1).

When creating the trial pits, the surface soil shall be removed and kept separately so it can be
reinstated in a suitable manner. Before moving to the next trial pit point, the hole must be backfilled
by the Contractor using the excavated soil matter. The backfill must be compacted as much as possible
using the excavator, so that future settlements/ depressions in the area of the trial pit are minimized.

4.3.12. AUGER DRILLING (AD)

The Auger drillings shall be carried out with a minimum diameter of 135 mm. The equipment used
shall allow the drillings to reach down to the intended depth. The Auger drillings shall be logged as
described in the corresponding section.

If the walls of the drillings are not sufficiently cohesive to stand firm, casing may be necessary. The
Survey Contractor has full responsibility for deciding whether casing is necessary or not necessary.
The Survey Contractor shall ensure that casings are of a suitable size and are inserted in such a manner

as to render them recoverable.

Disturbed samples must be taken by the Survey Contractor for each drilling meter and/or if
pedological / stratigraphical boundaries are encountered. Samples shall be placed in containers of a
suitable type and capacity, which have an airtight cover or seal so that the natural moisture content
of the sample can be maintained. The quality of samples gathered by means of Auger drilling shall
be grade 4 (EN ISO 1997-2 and 22475-1).

The Auger drilling holes shall be closed by the Survey Contractor with soil matter or uncontaminated
gravel / sand on the same day, unless otherwise instructed by the Employer.

4.3.13.DEFLECTION / PLATE LOAD TEST

The quality of the platform will be tested via:

= Plate load tests (in accordance with NF P 94-117 / ASTM D1196) when the material at the surface
is the natural ground. In this case, the EV2 modulus shall be obtained.

» Deflection (in accordance with NF P 98-200) in the case of sub-grades treated with lime and/or
hydraulic binders.
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4.4. LABORATORY TESTS

4.4.1. Introduction

Laboratory tests shall be completed within 4 weeks upon conclusion of the sampling collection
campaign on-site.

4.4.2. Sample selection

The Survey Contractor in coordination with the Employer will select the samples to be sent to the
laboratory. The Survey Contractor will convey the samples to an approved laboratory for testing.

4.4.3. Testing program

All laboratory testing shall be undertaken in accordance with the Codes & Standards and the Survey
Requirements.

Laboratory tests shall be carried out at a laboratory approved by the Employer.

The Employer and any person authorized by him must be granted access at all times to the tests being
carried out in the laboratory. The Survey Contractor shall make provision for transport, testing and
reporting for samples supplied by the Employer.

The list of laboratory tests is provided below. The quantities provided in the BoQ are indicative. The
final program (type and number of tests) will be decided during the in-situ geotechnical campaign,
once the first results are available.
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4.4.3.1. Soft soils

Table 4 - Laboratory tests for soft soils

STANDARD SAMPLING CATEGORY (ISO
REFERENCE ' 22475-1)
Particle size distribution | ENISO 17892-4 AorB |
Density (saturated and dry) EN ISO 17892-2 A
Natural moisture content EN ISO 17892-1 AorB
Atterberg limits (LL, LP, IP on ENISO 17892-12 i :
fines) s ;'
Methylene blue test® NF P 94-068 _ AorB
Oedometer tests ENISO 17892-5 | A
CBR at the natural moisture NF EN13286-47 | A
content ) ) . | . I'
Normal_proctor with CBR at NEF P 94-093 A |
each point Rt
Organic content BS 1377-3 AorB |

*as an additional option, if necessary.

4.43.2. Rock

Table 5 - Laboratory tests for rock

STANDARD . SAMPLING CATEGORY
REFERENCE ACCORDING TO
Rock.ldt.ennﬁcatlon and BS EN 1997-2 | X GER
description .
Water content BS EN 1997-2 A
Density (dry, bulk) 5 BS EN 1997-2 A ﬁ
Uniaxial compression and 2]
deformability test® B ENR2 &
Point load test BS EN 1997-2 A !

*Interpretation of the tests should include a determination of Young's modulus and Poisson's ratio.
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4.4.3.3. Chemical analysis of sediments to be dredged
The following analysis should be performed on the selected disturbed samples.

Table 6 - Chemical analysis of sediments

COMPONENTS TESTED

o STANDARD REFERENCE
FOR

Aluminium NF EN ISO 11855
Arsenic NF EN ISO 11855

. Cadmium
i NF EN ISO 17294-2

j Chromium

Copper
Nickel
Phosphorus NF EN ISO 11855
Lead
Zinc |
Mercury NF [SO16772 '
Naphthalene | |

METALS

Acenaphthene

Acenaphthylene

Fluorene

Anthracene
Phenanthrene

Fluoranthene

Organic micropollutantes _
(Polycyclic aromatic Pyrene XP X 33-012
hydrocarbons PAH)

Benz[a]anthracene
Chrysene

Benzo[b]fluoranthene

Benzo[k]fluoranthene

Benzo[a]pyrene

Dibenzo[a,h]perylene

Indenol[1,2,3-c.d]pyrene
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SONEOHETS THELED STANDARD REFERENCE

FOR
PCB 28

PCB 52
PCB 101
PCB 118
PCB 138
PCB 153

PCB 180

Organotins (MBT, DTB,
TBT)

PCB CONGENERS Dibutyltin cation (DBT) XP X 33-012
Tributyltin cation (TBT)

Tetrabutyltin (TeBT)

Monobutyltin cation
(MBT)

Triphenyltin cation (TPhT)

MonoOctyltin cation
(MOT)

DiOctyltin cation (DOT)

Tricyclohexyltin cation
(TcHexT)

4.5. GENERAL REQUIREMENTS

4.5.1, Setting-out

The Survey Contractor shall be responsible for the correct setting-out of investigation points and for
measuring their co-ordinates and elevation of the seabed level.

Coordinates of the soundings and boreholes as well as the seabed level must be determined exactly,
using adequate measuring devices.

The effective coordinates and elevations (as carried out) shall be reported on all the logs and tables
in the Reports (see § 4.6).

4.5.2. Work preparation

The Survey Contractor must contact the port authorities to obtain the general regulation code of the
port. This Survey Contractor must adapt its intervention (schedule, etc.) to the rules of the port’s
regulation code and the port’s activity in general throughout its presence in the area, both in the
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existing terminal and at sea. The Survey Contractor will therefore be responsible for any accident or
trouble caused by its employees in the port area. It will also be responsible for any damage to the
lightning and navigation aid, buoys, beacons caused by its participation in the project.

The Survey Contractor shall also check the absence of underground utilities at each investigation
point.

4.5.3. Safety & feasibility given the existing situation

The Survey Contractor is responsible for establishing the safety procedures to be followed during
implementation of the investigation. Safety procedures should amongst other things consider:

» The types of investigations and common knowledge of risks associated with them
»  Specific risks associated with the specific characteristics of the Beirut port, among others:

e Potential stability issues of the quay and slopes in the area affected by the 2020 blast,

e Proximity of damaged structures,

e Potential presence of debris of various types at the planned locations or in close proximity to
them.

4.5.4. Site

4.5.4.1. Knowledge and specificity of the site

It must be emphasized that all investigations will take place in a port area, including rights of way
reserved for navigation, movement of ships and commercial operations (loading & unloading). The
port will remain in operation throughout the investigations. Port operations will always be given
priority over the worksite.

Investigations and surveys must therefore be carried out in such a way as to ensure that maritime
traffic and port operations continue unhindered in the port; in other words, they should not interfere
with port operations or related maritime activities.

Similarly, the construction site must be organized in such a way that no inconvenience is caused to
the movement of ships. The Survey Contractor is requested to take note of the shipping traffic and to
include this essential constraint in its methodology.

The Survey Contractor is deemed to have perfect knowledge of the site constraints and access
conditions and to have undertaken a site visit to verify the access conditions to all investigation points
prior to submitting his proposal and starting his investigations Works.

4,5.4.2. Site safety

The Survey Contractor is required to comply with the regulations relating to the Port of Beirut (PoB).
For the duration of the Works, the Survey Contractor shall ensure that the survey works carried out
do not present any particular risk.
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4.5.5. Survey equipment (nautical and terrestrial means, platform, service vessel, etc.)

The Survey Contractor shall be responsible for providing the vessels, equipment & personnel required
to perform all the survey activities and in-situ investigations.

The Survey Contractor is responsible for offering the most appropriate equipment and the most
reliable methodology to ensure the in-situ data collected is of high quality. The Survey Contractor
shall provide the technical capabilities of all submarine, geophysical and geotechnical equipment
proposed as well as the equipment’s characteristics, specifying the typical (minimum) performance
criteria for all of these.

It must be noted that the marine geotechnical surveys are considered achievable only with a jack-up
platform (or equivalent), allowing the work to be carried out independent of waves, tides and winds,
in water depths of 5 to 15 m.
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Details of the methodology and survey equipment proposed shall be provided with:
. l::xpected resolution/penetration for the soils;

» Technical specifications and precision of the equipment proposed, and calibration method
statement;

»  Operational limits of the equipment proposed, and potential interference with other equipment
proposed.

4.5.6. Work permit

The Survey Contractor shall be responsible for obtaining all relevant permits and authorizations
required to operate within the specified working areas.

4.,5.7. Insurance

The Survey Contractor shall take out all types of insurance to which it may be subject locally.

4.5.8. Health & Safety

The Survey Contractor shall comply with the local legislation in force and with the specific health
and safety provisions that may be imposed on him by the Client.

4.5.9. Work program

The field works must be concluded about 4 months from the date of the Order to Proceed issued by
the Employer. The Survey Contractor shall provide and keep an updated Work Program giving details
on how the various parts of the work are planned, together with a detailed time schedule. The work
plan is to be approved by the Employer before award of the Contract.

4.6. DELIVERABLES

4.6.1. Progress reports

The Survey Contractor shall prepare and submit to the Owner one weekly electronic progress report
on all ongoing field work (by email, to an address specified by the Employer) as well as a brief daily
report.

Reporting shall be an on-going process. For example, the preliminary detailed sample descriptions
(photos, log) from the boreholes will be submitted on a daily basis in order to provide sufficient
information and enable adjustments to be made to the laboratory tests required.

The driller’s log, the original copy of which shall be given to the Employer at the completion of each
borehole, shall be provided by the Survey Contractor.
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4.6.2. Factual report

The report must be provided in pdf format and native format (word or open office). Each report should
include the information listed below (non-exhaustive list):

Date of surveys

Weather conditions during the surveys
Drilling/boring times for boreholes and auger drilling
Execution times for CPT testing

Detailed execution times for pressuremeter testing, including times needed to reach target
pressure for each loading step

Details of equipment failures if any have occurred

Details of stand-by hours and associated weather conditions

Description of equipment and methods used as calibration and control of equipment
Geodesic parameters and reference stations used for the positioning system
Analysis of the elements collected on the site

Comments on quality of data and quality control checks

The raw data, analysed data and drawings must be provided in required references (see 2.3 and 2.4)
in the following formats:

02-09-2024

3D Autocad file (Dwg)

Shapefile file (Shp)

XYZ file (Ascii format txt or csv)
Excel file (sediment analysis)
Pdf file

For the CPT :

e GEF and excel files (gef)

e Raw data and corrected data (inclination, water pressure, ...) with correction methodology
detailed

e Determination of depth of penetration (z), friction ratio Rr and corrected friction ratio Rqa

Pressiometer tests:

Raw pressuremeter data

Corrected pressuremeter curves (p-V)

Calibration results

Record of the drilling parameters as specified per ISO 22476-4

For the sub-bottom profiler:

Isopach contours (in dxf and GIS)

Isopach maps of surficial sediment and depth-to-basement maps (raster Geotif)
Interpretated profiles (dxf and PDF)

Trackplot of the survey (GIS format with line label)
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e Processed seismic profiles (PDF and SEGY) in time (TWT) and depth (bsf),
* horizontal/vertical scales, intersection markers.

The factual report should be provided within 3 weeks of completion of the investigations.

4.6.3. Interpretation report

An interpretation report of the factual data analysed shall be provided, including a preliminary / draft
geotechnical soil model.

The model should include among other things:

» Layer types, thicknesses and levels (in m NGL)

* Geotechnical and material properties associated with each layer

» Representative characteristic parameters recommended for each layer

» Visualisation in the model of investigation locations and soil profiles encountered

The interpretation report shall be provided within 5 weeks of completion of the investigations.
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APPENDICES
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APPENDIX A

SOIL SAMPLING QUALITY
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TABLE 1: QUALITY CLASSES OF SOIL SAMPLES AND SAMPLING CATEGORIES

Unchanged soil properties

particle size - . o .
water content @ .
density, density index, permeability o .
compressibility, shear strength o *

L ]
Properties that can be determined
sequence of layers . e . .
boundaries of strata — broad . . o
boundaries of layers — fine . .
Atterberg limits, particle density,
organic content, . < s s
water content e . e
density, density index,
porosity, permeability . o
compressibility, shear strength o

A
Sampling categories B
Cc

(Source ISO 22475-1)

Table 3.1 — Quality classes of soil samples for laboratory testing and sampling categories
to be used

[ ]
L
£ S8

"N

Soil properties / quality class 1
Unchanged soil properties

particle size

water content

density, density index, permeability
compressibility, shear strength

Properties that can be determined

sequence of layers

boundaries of strata — broad

boundaries of strata — fine

Atterberg limits, particle density, organic content
water content

density, density index, porosity, permeability
compressibility, shear strength

Sampling category according to EN ISO 22475-1

* % % W

EE
#
#

:p.*-:e*ar_-p**
s

(Source EN 1997-2)
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APPENDIX B

BILL OF QUANTITIES (BOQ)
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02-09-2024

[TOTAL (without option) including VAT

" Rate in USD (excl. Amount (USD
ID'. Post Unit Quantity el tawes)
Item 100 Geotechnical Investigations - Land-based borehol
101 Freporatory works
Mobilization / Demobilization {equipment, materials, personnellump sum 1
102 Zone 3: Quay area
102-1 Placing of unit per unit 13 0
102-2 Borehole (in soil) per m 180 o
102-3 Borehole (in rock) per m 28 4]
102-4 SPT every 1.5m (if not included in BH price) per unit 120 0
102-5 Sampling in BH(if not included in BH price) per unit 66 o]
102-6 Pre-drilling for BH (in case of) per unit 4] ']
102-7 Placing of unit - CPT per unit 5 1]
102-8 CPTu per m 75 0
102-9 Placing of unit - Pressuremeter per unit 5 ]
102-10 Pressuremeter tests - execution perm 75 o
103 Zone 1 & Zone2
103-1 Placing of unit per unit 7 0
103-2 Borehole (in soil) perm 89 ']
103-3 Borehole (in rock) perm 4 o]
103-4 SPT every 1.5m (if not included in BH price) per unit 62 0
103-5 Sampling in BH(If not included in BH price) per unit 64 0
103-6 Pre-drilling for BH (in case of) per unit o 0
103-7 Auger drilling perm 20 e]
103-8 Trial pit down to Sm depth per unit 9 0
103-92 Disturbed sample taking in trial pits per unit 23 [s]
103-10 Deflection and Marshall tests/plate load test per unit 5 0
103-11 Visual inspection lump sum 1 0
Sub-Total 0
Item 200 In-situ Geotechnical Investigations - Offshore Testing
200-1 Extra-costs related to Mobilization / Demobilization lump sum 1 o]
200-2 Placing of unit per unit 6 0
200-3 Borehole (in soil) perm 120 o]
200-4 Borehole [in rock) perm 20 0
200-5 SPT every 1.5m (if not included in BH price) per unit 100 g
200-6 Sampling in BH(if not included in BH price) per unit 50 0
Sub-Total 0
Item 300 Marine Geophysical Survey
300-1 Mobilization / Demobilization lump sum 1 0
300-2 Survey 50x50m grid per |.m of profile 13000 o]
300-3 Data analysis and interpretation lump sum 1 0
Sub-Total 4]
Item 400 Jettings - Underwater soundings
400-1 Mobilization / Demobilization lump sum 1 0
400-2 Jettings per unit 15 0
400-3 Samples for chemical testing per unit 5 0
Sub-Total 0
item 500 Laboratory Testing
501 Solls
501-1 Particle Size Distribution (F5D} per unit 20 0
501-2 Density per unit 20 0
501-3 Natural water content per unit 20 0
501-4 Atterberg limits (LL, LP, IP on fines) per unit 10 0
501-5 Methylene biue test per unit 0 0
501-6 Triaxial tests (CD or Cu+u) per unit 8 0
501-7 Oedometer test per unit 12 0
502 Rock
502-1 Water content per unit 12 0
502-2 Density per unit 12 0
502-3 UCS tests per unit 4 0
502-4 Point Load tests per unit 10 0
503 Sediments
503-1 Testing for metals per unit 5 0
503-2 Organic micropollutants testing per unit 5 0
503-3 Testing for PCB congeners per unit 5 0
Sub-Total 0
Item 600 Reporting
601 Weekly progress reports (all reports in one post) lump sum 1 0
6502 Factual report lump sum I 0
603 Interpretation report lump sum 1 0
Sub-Total 0
ITOTAL (without option) excluding VAT 0
Taxes (VAT &..) Rate 4]
0
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Rate in USD (excl.

Amount (USD

B Post Unit taxes) /Unit CURRINY excl. taxes)
Item 100 _ Geotechnical Investigations - Land-based boreholes
101 Preparatory works
Mobilization / Demobilization (equipment, materials, personnel lump sum 1 8]
102 Zone 3: Quay area
102-1 Placing of unit per unit 13 o]
102-2 Borehole (in soil) per m 180 °]
102-3 Borehole (in rock] per m 28 [*]
102-4 SPT every 1.5m (if not included in BH price) per unit 120 0
102-5 Sampling in BH(if not included in BH price) per unit &6 o
102-6 Pre-drilling for BH (in case of] per unit a o
102-7 Placing of unit - CPT per unit 5 o}
102-8 CPTu per m 75 a
102-9 Placing of unit - Pressuremeter per unit 5 o
102-10 Pressuremeter tests - execution per m 75 o
103 Zone 1 & Zone 2
103-1 Placing of unit per unit 7 o
153-2 Borehole (in soil) per m 89 o]
103-3 Borehole (in rock) per m 4 ]
103-a SPT every 1.5m (if not included in BH price) per unit 62 [*}
103-5 Sampling in BH(If not included in BH price) per unit 64 [s]
103-6 Pre-drilling for BH (in case of] per unit a 0
103-7 Auger drilling per m 20 [¥]
103-8 Trial pit down to Sm depth per unit 9 2}
103-9 Disturbed sample taking in trial pits per unit 23 [o]
103-10 Deflection and Marshall tests/plate load test per unit 5 Q
103-11 Visual inspection lump sum 1 0
_ Sub-Total 0
Item 200 In-situ Geotechnical Investigations - Offshore Testing
200-1 Extra-costs related to Mobllization / Demabilization lump sum 1 0
200-2 Placing of unit per unit 6 0
200-3 Borehole (in saoil) per m 120 o)
200-4 Borehole (in rock) perm 20 o]}
200-5 SPT every 1.5m (if not included in BH price) per unit 100 0
200-6 Sampling in BH{if not included in BH price) per unit 50 2]
Sub-Total 1]
item 300 Marine Geophysical Survey
300-1 Mobilization / Demobilization lump sum 1 o
300-2 Survey S0x50m grid per |.m of profile 13000 o
300-3 Data analysls and Interpretation lump sum 1 [¢]
Sub-Total 4]
Item 400 Jettings - Underwater soundings
400-1 Mebilization / Demobilization lump sum 1 a
400-2 Jettings per unit 15 o]
400-3 Samples for chemical testing per unit 5 [4]
= Sub-Total 0
item 500 Laboratory Testing
501 Solls
501-1 Particle Size Distribution (PSD) per unit 20 e]
501-2 Density per unit 20 o]
501-3 Natural water content per unit 20 Q
501-4 Atterberg limits (LL, LP, IP on fines) per unit 10 [*]
501-5 Methylene biue test per unit 0 [}
501-6 Triaxial tests (€D or Cu+u) per unit 8 *]
501-7 Oedometer test per unit 12 0
502 Rock
502-1 \Water content per unit 12 o]
502-2 Density per unit 12 o]
502-3 UCS tests per unit 4 0
502-4 Point Load tests per unit 10 1]
503 Sediments
503-1 Testing for metals per unit 5 (4]
503-2 Organic micropollutants testing per unit 5 4]
503-3 Testing for PCB congeners per unit 5 o
Sub-Total 0
item 600 Reporting
601 Weekly progress reports (all reports In one post) lump sum 1 4]
602 Factual report lump sum 1 0
603 Interpretation report lump sum X o
Sub-Total 0
TOTAL (without option) excluding VAT 0
Taxes (VAT &..) Rate o
TOTAL (without option) including VAT 0
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