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REFERENCES DOCUMENTS

Job Spec. DSF-SPC-CIV-002
[Site Requirements]

Job Spec. DSF-SPC-CIV-003
[Trenching and Excavation]

Job Spec. DSF-SPC-CIV-005
[Bedding, Padding and Backfilling]

Job Spec. DSF-SPC-CIV-014 [Clean-up,
Reinstatement]

Std Drawing STD-4-41-15

[Typical R.O.W. Configuration and Typical trenches for DN 900 — 750 — 600 - 250-N.G.]
[Pipeline in open Country and Road Crossings]

ELOT EN 1594

[Gas supply systems - Pipelines for maximum operating pressure over 16 bar - Functional
requirements]

ELOT EN 1997
[Eurocode 7: Geotechnical design]

BS 6031
[Code of Practice for Earthworks]

BS 8004
[Code of Practice for Foundations]

Requirements Set out by Authorities during Construction Phase
M.A. 1073/1981 (PEK 260/A/16.9.1981)

«Métpa aoc@aleiag Katé TNV eKTEAEON €pYyaACIWV O€ €PYOTALIO OIKODOMWY Kal TTAONG QUOEWS
£pywv appodidTnTag MoAimikou Mnxavikou»

[Presidential Decree for Greek Regulations in Safety]

M.A. 778/80 (PEK 193/A/26-8-1980) “METpa ag@aAeiag aTIG 0IKOOOUIKES Epyaaies”

M.A. 1073/81 (PEK 260/A/16-9-1981, ®EK 64/A/28-5-1982) “MéTpa acaleiag oe epyoTadia
OIKOOOMWY Kal TEXVIKA £pya’

N. 1396/83 (PEK 126/A/15-9-1983) “YTTOXpEWOEIS TTAPAYOVTWY TOU €pyou”
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Y.A. 130646/84 (PEK 154/B/19-3-1984) “HuepoAdyio YETpwy ac@aAeiag”
M.A. 225/89 (®EK 106/A/2-5-89) “YTroyeia texvikd €épya”
KYA 16440/®.10.4/445/1993 (PEK 756/B/28-9-93) “Kavoviopog yia TIG JETOAAIKEG OKOAWOIEG”

M.A. 395/1994 (PEK 220/A/19-12-1994), é1rwg TpotrotToinOnke pe 1o M.A. 89/99 (PEK 94/A/13-
5-1999), To N.A. 304/2000 (PEK 241/A/03-11-2000) k.a. “XpnoiyoTroinon eE0TTAICUOU
epyaciag”

M.A. 397/1994 (PEK 221/A/19-12-1994) “EAdxioTEG TTPOdIOYPAPES AOPAAEIOG Kal UYEIOG KATA
TN XEIPWVAKTIKA dlakivnon gopTiwy”
M.A. 105/1995 (PEK 67/A/10-4-1995) “ZrApavon ac@AAEIag Kal uyeiag oTnv epyaacia”

MA 305/1996 (PEK 212A/29-08-1996) "EAAGxIOTEG TTPOdIOYPAPEG AOPAAEIAG KAl UYEIOG TTOU
TPETTEN Va €@apuolovTal oTa TTPOCWPIVA A KIvNTa £pyoTaia o€ GUUPOPPWOT TTPOG TNV odnyia
92/57/EOK"

M.A. 305/96 (PEK 193/A/29-8-1996) “EAdxioteg mrpodiaypa®éc ao@AAEIOG Kal uyeiag oTa
epyotagia (ZAY, GAY, K.Am)”

®EK 16B/14-01-2003, Amog@acon “MpoAnyn Kal QVvTIMETWTTION €PYOOCIOKOU KIVOUVOU KOTA ThV
Kataokeur Anuociwv Epywv”

M.A. 155/2004 (PEK 121/A/5-7-2004) “MNpooTacia atmmod TTWoelg”

MN.A. 212/2006 (PEK 212/A/9-10-2006) “lMpooTtacia Twv epyalohéVwWY TTOU €KTIBEvTal O€
auiavro”

EvykukAiog 27/2012 Ap. TrpwT. AIMAA/0IK./369/15.10.2012) 'EvTragn ota oupBatikd teuxn (EZY)
TWV ONUOTTPATOUUEVWY £PYWYV, APOBPOU OXETIKOU PE TA «OTTAITOUMEVA PETPA ACPAAEIAG KOl
uyeiag oTo epyoTacior
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1. SCOPE

Unless otherwise specified in the detailed design documents of the contract, this specification covers
the requirements for the earthworks (trenching, backfilling) connected with the replacement of muddy
bottom for the installation of the pipeline in areas where the trench bottom is classified as "muddy".

The "muddy bottom" areas shall either specified in the geotechnical investigations performed prior to
construction commencement, or discovered during excavation of trenching.

2. GENERAL

As areas, where replacement of muddy bottom is required for the stable installation of the pipeline,
are the areas where the geotechnical investigations have shown that the soil at the elevation
where the pipeline is laid, consists of:

- Debris-rubbish

- Turf

- Organic deposits

- Clay of very high plasticity (vw <1.3 t/m3)

The main requirement for the installation of the pipeline through areas classified above is the
construction of stable bottom profile in order to prevent the pipeline of being subject to settlements
due to bottom rupture and provide suitable granular backfilling material in order to eliminate the up
lift acting forces.

3. CONSTRUCTION
3.1 GENERAL

Depending on the elevation of the water table at areas where muddy bottom exists, two
construction methods shall be applied. One method will be applied at the areas with high water
table (above the level of pipeline installation) and another at the areas with low level water table,
i.e. level of water table below the pipeline foundation level considering all weather conditions and
seasons.

Prior to commencement of works at muddy bottom areas, Contractor shall submit to the
Supervising Engineer for approval a construction plan specifying the work procedure.

The construction plan shall state the principles of construction in relation to a corresponding time
schedule, the slope inclinations of excavation, embankment within the muddy bottom area, the
water level during replacement, estimated surface loads and the approved by the Authorities
locations for disposition of excavated material.
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3.2 CONSTRUCTION SITE PREPARATION - ACCESS ROADS

Requirements specified in applicable construction specifications for preparation of site and
excavation works are applicable.

The areas for access roads and soil depot shall be located by Contractor and shall be subjected to
relevant Authorities and Owner's Representative approval. The width of access road shall be 4.0
m.

It is Contractor's responsibility to construct the ROW (Right Of Way) properly in order to ensure
the safe movement of all construction equipment and the safe transportation of the materials.

On road areas the Contractor shall strip the top soil to a depth of 0.25 m. The top soil can be stored
along the road, in a strip of land with a maximum width of 2.0 m.

On soil depot areas the Contractor shall strip the top soil to a depth of 0.25 m. Stripped top soil
shall be stored within the soil depot area and in a way which rules out the possibility of any mixing of
top soil with excavated muddy bottom.

Contractor shall improve the ROW surface with suitable material, where required.

3.3 EXCAVATION AND DISPOSAL OF MUDDY MATERIAL

All muddy material shall be excavated from the trench and shall be removed for disposal.

The bottom of the trench shall be over-excavated of at least 60 cm below the foundation level of the
pipeline (below the bottom of pipe). The clearance between the trench walls and the pipe shall be
min. 0.60 meters from either side.

Excavation of the trench shall be carried out in a sequence corresponding to the supply of the
required quantities for backfilling.

Mud or any other material fallen into the trench after excavation shall be removed out and the
trench cross section specified above shall be maintained. The excavation material shall not be
used again for backfilling and will be driven away for disposal under Contractor's responsibility and
cost.

During all excavation the Contractor shall make a continuous surveying and sounding of the
excavation covering a grid of 10m x 10m or smaller. The measurements shall clearly establish
the levels and extent of the excavated bottom profile. The Owner Representative will check the
measurements and must be allowed time to do so before sand / gravel filling is made. Where this
requirement is not fulfilled, the Contractor shall perform cased checkborings at his own expense and
to the necessary depth, supervised by the Owner Representative.

The results of the surveying shall be shown on as-built cross sections which, on a daily basis, shall
be presented to the Owner Representative. These cross sections will form a prerequisite for
approval of the earth works by the Owner Representative.
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In case that Contractor receives a permit from the respective authorities and/or landowner to spread
over the ROW the excavated material after completion of backfiling, the mud shall be temporarily
stored provided that mixing with topsoil will be avoided. Otherwise the excavated material shall be
driven away by Contractor and shall be disposed at areas where relevant permit exists.

It is Contractor's responsibility to obtain all necessary licenses from the authorities for the
transportation and disposal of muddy material.

The Contractor shall ensure that weight restrictions on roads are not exceeded. If these restrictions
are exceeded, the Contractor is responsible for compensating or restoring any damage caused to
these roads immediately.

3.4 FILLING IN AREAS WITH HIGH WATER TABLE

The areas, where the level of the water is permanently or periodically above the foundation level of
the pipeline, are defined by the term "areas with high water table".

Where the project's time schedule allows, it is preferable to construct the pipeline during seasons
with lower level of the water table.

Unless otherwise specified in the construction plan or the special design, dewatering shall be
performed during excavation so that the water elevation to be approximately 1 meter above the
trench bottom. Complete dewatering of the trench should be avoided in order to ensure the stability
of the trench bottom.

Following completion of trenching and provided that the Supervisor has inspected the cross section
of the trench and approval has been granted, the subsequent activities shall commence.

All filling material (bedding and backfilling) shall be wrapped within a geotextile filter cloth (non-
woven) type POLYFELT TS 500 or equivalent.

After completion of trench excavation, the geotextile filter sheets shall be placed over the trench
providing an overlapping of 0.50 meters to the direction of the trench. The width of sheets must
be properly measured in order to completely encase the bedding and backfilling material allowing
also an overlapping of 0.50 meters.

The over-excavated space between the pipe bottom level and the trench bottom level shall be filled
with granular material forming thus the bedding layer for the pipeline. After completion of the
bedding the trench shall be dewatered and the bedding shall be properly compacted.

Granular material should be used for both bedding and backfilling material to reduce settlement
and maintain stability.

The pipeline shall be lowered immediately while the trench shall be free of water.

Prior to lowering in, the pipeline shall be wrapped with rock shield sheets, in order to avoid any
damages to the coating.

Immediately after lowering in, backfilling of the trench with granular material
shall be performed up to a height of 20 cm below the final surface elevation. The filling material
shall be lightly compacted.
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After completion of backfilling with granular material, the geotextile filter shall be properly
wrapped on the top.

The clearance between the top of granular filling and ROW surface shall be backfilled
with excavated material.

Sand / gravel should fulfill the following requirements :
a. Passing 0.125 mm sieve : max. 20%
b. Coefficient of uniformity : more than 2.0

In addition sand / gravel should not contain any large amount of lumps which are not
broken to pieces when placed under water.

In the zone of future pipeline trench, the sand / gravel shall not contain stones larger
than 64 mm.

When field materials which, if suitably processed, would produce sand / gravel in strict
compliance to the requirements described above, is not readily available at / or near the
work area, an alternative material may be used that shall be obtained from nearby
quarries after the approval of the Owner's Representative.

This alternative material shall fully conform to the requirements described in the Greek
Standard Technical Specification (MTIM) O-150 titled "Construction of Roadway Sub-
bases Using Aggregates of Graded Type O-150", as sand / gravel having the following
gradation curve B.

Sieve No. Passing in % of Weight

50mm 100

40mm 70-100

25mm 55-85

20mm 50 -80

No. 4 30-60

No. 10 20-50

No. 40 10-30

No. 200 5-15
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3.5 FILLING IN AREAS WITH LOW WATER TABLE
The areas, where the level of the water table is permanently of periodically below the foundation
level of the pipeline, are defined by the term "area with low water table".

The filling material shall conform to the requirements set out in above para 3.4. Geotextile filter
shall not be used in areas with low water table.

Soil improvement underneath the pipeline should reach proper thickness, depending on the soil.
The sand / gravel for bedding shall be placed in layers not exceeding 20 cm. Each layer shall be
properly compacted by means of a suitable compactor.

The pipe prior to lowering in shall be wrapped with rock shield in order to avoid damages to the
coating.

After lowering in of the pipe, backfilling shall be performed with sand / gravel granular material
up to a height of 20 cm below the final ROW surface elevation. Backfilling shall be performed in
layers of 30 cm. Each layer shall be compacted by means of suitable compactor. The clearance
between the top of granular filling and the ROW final surface shall be backfilled with excavated
material.

The filling with unspecified material for the last 20 cm up to ROW surface elevation shall
preferably be carried out with the original excavated material. Any other material shall be
approved by the Owner Representative before use.

3.6 REINSTATEMENT

Reinstatement of ROW and access roads shall be performed in accordance with relevant Job
Specification DSF-SPC-CIV-014.

The maximum deviation of the reinstatement levels from the original level, cannot exceed +0.25m or
-0.0m.

4. SPECIAL CONSTRUCTION

In case that the pipeline route will be located along a quite extended muddy area (with soil consistency
as per definition of para 2.0 above) or areas with extreme geotechnical conditions (i.e. hydraulic bottom
ruptures, artesian phenomenon) the actual site data shall be examined on the spot and special
construction measures shall be defined.

These measures will be subjected to Owner Representative’s approval and the additional cost shalll
be defined according to the contractual terms.

5. ASBUILT DOCUMENTATION

Areas where muddy bottom was encountered shall be specified on the as built drawings.




