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REFERENCE DOCUMENTS

- Greek Standard Technical Specifications MTH as follows:

X1
0 150:
0O 155:

0o164:

A200;
A201:
A204:
A206:

A260:
A265:

Earthworks Construction for Roads and Landscaping

Construction of road subbases

Construction of road base courses

Stabilization of roads with cement ™

Asphalt for roadworks

Asphalt solutions

Sampling of asphalt materials

Moisture Susceptibility Tests for Aggregates Used for Open or Dense
Graded Bituminous Road -~ Mix Surface Course

Bituminous Base Courses

Bituminous Concrete Surface Courses

EKTZ - PEK 315B 1997
«EAANVIKOG Kavoviouog TexvoAoyiag ZKupodEpaTog»
[Hellenic Concrete Technology Regulation]

EKTX-®EK 381B 2000
«EMnvIKSG Kavoviopog TexvoAoyiag XaAlBwy OTAIouol Zkupodéuarogs
[Hellenic Reinforcement Technology Regulation]

EKQZ - 2000 9EK 1329B
«EANVIKOG Kavovioudg OAIopévou ZKUpodEUaTogy
[Hellenic Reinforced Concrete Code]
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1.0 SCOPE
This specification covers the delivery of road materials and the execution
of earthworks and roadworks for Pipeline Stations and M/R Stations for the
Natural Gas Line.
The requirements of the following shall be fulfilled:
- this specification
- Greek Standard Technical Specifications TTH as follows :
- X1
- 0150
- 0155
- 0164
- A 200
- A201
- A204
- A 206
- A 260
~ A 265
- Hellenic Concrete Technology Regulation, EKTZ - ®EK 3158 1997
- Hellenic Reinforced Concrete Regulation, EKQZ- 2000 ®EK 13298
- Hellenic Reinforcement Technology Regulation, EKTX - ®EK 381B
2000
2.0 EARTHWORKS
21 CLEARING
Before starting, Contractor shall receive information, about the extent of
the clearing, from the Owner Representative.
Trees, bushes, fences, boulders, etc. shall be removed by the
Contractor and holes shall be filled with soil which shall be compacted.
The rubbish material shall be driven away.
The Contractor shall ensure a careful protection of trees and bushes,
which shall not be removed.
2.2 SURFACE STRIPPING ‘
On areas to be hard-surfaced, leveled or excavated, the humus or topsoil
shall be stripped. The stripped soil shall be laid out in an even layer of
required thickness on areas to be sown or planted.
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LEVELING

The site shall be leveled so that the area within the fence can be reinstated
according to the drawings and so that the fence, under normal conditions, can
be erected with a horizontal top. Furthermore leveling shall be carried out
in connection with the construction of roads.

Soft clay, turf, etc. shall not be used for filling.
Soil shall be laid in max. 0.3m thick layers and shall be well compacted.

If any soil shall be added or driven away to establish the desired [evel this shall
be carried out by the Contractor's care and cost.

EXCAVATION

Excavations shall be carried out according to the dimensions and
elevations shown on the engineering drawings with a 50 mm tolerance.

During excavation any unsuitable material such as humus, soft soil, bog, etc
shall be driven away to an authorized place after the Supervisor's approval.

Any propping and dewatering of the trench necessary for construction
purposes shall be made by the Contractor, at no extra cost to the Owner.

Any surplus material from the excavation, which shall not be used for the
backfilling shall be driven away to an authorized place.

BACKFILLING

Backfilling shall be executed in accordance with the Technical Standard
Specification MNTMN X1 Earthworks Construction for Roads and Landscaping.

The backfilling shall be raised in layers of 0.3m max. thickness. Each layer
shall be compacted effectively. The degree of compaction shall be specified by
the acceptable settlement of the reinstated ground surface. The backfilling
material shall be selected granular material free from stones, lumps etc
unsuitable material.

STABILIZATION

The backiill or the subgrade shall be stabilized with lime or with cement,
according to the Supervisor instructions.

Lime shall be delivered as hydrated lime or burnt lime and cement as ordinary
Portland cement. -

The water content of the material to be stabilized shall be regulated by watering
or by aeration if required.

The material shall be pulverized by use of a rotary cultivator, whereafter the
lime or cement shall be uniformly spread in the required quantity over the entire
area.

Immediately after spreading of the lime or the cement mixing shall proceed
and continue until a uniform color has been obtained and 80% of the mixed
material can pass a 5 mm sieve.

If cement is used as stabilizing agent then the Greek Standard Technical
Specification MTI O 164 shall be followed.

The stabilized soil shall be compacted as described herebelow.
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COMPACTION REQUIREMENTS

Compaction of backfill shall be uniform and fulfill the following requirements for
density with standard proctor tests:

- min. 94% standard proctor for cohesive soils
- min. 97% standard proctor for frictional soils

The indicated degree of compaction shall be the average of at least 5 tests. Each
individual value shall not be more than 3% below the required average.

The top layer 0.20 m thick, below the finished level in excavations or under the
stripped ground, shall be compacted in accordance with the above mentioned
requirements before backfilling is started.

ROADWORKS

ROADBED

The roadbed, either bottom of excavation or bed for backfilling, shall be formed
with a 40 mm tolerance which shall be for both sides.

The roadbed shall be drained.
SUBBASE

Subbase material and construction shall be in accordance with the Greek
Standard Technical Specification TN O 150.

Crushed stone material shall be used.
The total thickness of subbase shall be 25 ¢m and shall be raised in two layers.

Each layer shall be laid in the whole width of the formation level in one working
shift, and the layer shall be drained to ditches or drains. The formation level shall
not be disturbed during laying.

Other vehicles than the ones needed for the subbase construction shall not be
used on the subbase, because this may damage it. The subbase shall be leveled
and compacted.

Watering may be necessary only for the compaction if this comes from the
laboratory tests results.

The reinstated ground surface shall be as shown on the engineering drawings with
a 20 mm tolerance.

BASE COURSE

The base course material and construction shall be in accordance with the Greek
Standard Technical Specification TN O 155.

Crushed stone material shall be used.

The thickness of the base course layer shall be 15 cm and shall be raised in one or
two layers according to the Supervisor's instructions.

The materials shall be loaded, transported and unloaded in such a way that mixing
with unsuitable materials or segregation shall be avoided.
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The laying shall be done using methods which prevent segregation and ensure a
uniform distribution of the materials. Where the gravel base layer is not supported
at the sides, the layer shall be constructed with an extra width equal to the layer
thickness at both sides .

The gravel base shall be leveled by hand and compacted with mechanical
equipment so that the final elevation shall be according to the engineering
drawings with a 10 mm tolerance.

‘Water shall be added to the gravel base during compaction if the water content is

lower than the optimum.

34 BITUMINOUS BASE COURSE
Bituminous base course shall be made in accordance with the Greek Standard
Technical Specification T A 260.
The bituminous base course shall be used as a base for the road loads distribution
from the bituminous concrete surface course to the below courses. The bituminous
base course shall never be used as a surface course.
The thickness of the bituminous base course layer shall be 5 cm.
If the bituminous concrete cracks it shall be removed and reconstructed.
When pavement consisting of several layers will be constructed, a bituminous
prime coat type ME-O in accordance with the Greek Standard Technical
Specification MTMN A 201 shall be used on the cleared foundation,
Road elevation tolerance shall be 10 mm.
Any loose, overfat or unstable pavement shall be replaced, if required by the
Supervisor.
Necessary longitudinal and transverse joints shall be displaced at least 0.2 m from
the joints of the subjacent layer.

3.5 BITUMINOUS CONCRETE SURFACE COURSE
The bituminous concrete surface course shall be constructed in accordance with
the Greek Standard Technical Specification TN A 265.
The thickness of the surface course shall be 5 cm.
The bituminous surface course shall be placed on the binder or on the base course
layer after this has been carefully cleaned by sweeping or, if necessary, with water
and hituminous prime coat has been applied on it.
For the bituminous concrete course construction course aggregates shall be used
in accordance with the Technical Standard Specification MTN A 265.
Adgregates testing shall be in accordance with the Technical Standard
Specification MTI A 265 paragraph 6.2.
The bituminous course shall be compacted in such a way that wheel ruts are not
formed later. Tolerance of the asphait surface level shall be 10 mm.

REVISION: 0 -LNG PLANT- 499/8

- CONSTRUCTION OF ROADS-



DESFA HELLENIC GAS TRANSMISSION SYSTEM OPERATOR

Hallenis Qas Transmiszion System Operaler

3.6

3.7

3.8

3.9

Job Spec. No 499/8

Revision 0
Date 29-06-2011
Page 9/9

The road surface shall be free from undulations, to such an extent that deviations
from a 5 m boning rod do not exceed 8 mm and from a 3 m template do not
exceed 6 mm. Short irregularities shall not occur even if they are shorter than 8
mm.

The manholes shall be constructed after the Supervisor's approval and shall be
cleaned before the cover is placed. The asphalt wearing course shall be 5 mm
higher than the manhole cover.

CONCRETE PAVEMENT

Concrete pavement shall consist of a reinforced concrete slab 20 cm thick.
Concrete shall be of grade C20/25 in accordance with the Greek Concrete
Technology Regulation & the Greek Reinforced Concrete Regulation,
reinforcement shall be steel welded mesh, S500s 8mm dia 150 x 150mm, or
equivalent.

Expansion joints shall be spaced at 15 m and shall be 20 mm wide and as thick as
the paving slab will be.

Adjacent slabs shall be joined with steel rods dia 25 mm, 0,75 m long, grade
5500s spaced at 0,30 m. The bars shall be placed in the mid-height of the slab.

One half of the bar shall be fixed in one slab and the other half shall move free in a
recess in the adjacent slab.

CURBS

Curbs shall be either precast or cast in situ.
Curbs shall be 0,15 m wide and 0,20 m high with reinforcement 2 @ 8 straight at
top and 2 & 8 straight at bottom, stirups & 8/30.

Curbs shall be fixed on the edge of the pavement with cement mortar.
Curbs joints shall be treated with a cement mortar of 600 kg of cement per m®.

SURFACING WITH PEBBLES

Pebbles consist of stone material in the range 16/32 mm. The material shall not
contain more than 20% limestone.

Pebbles shall be laid on a compacted layer of base course. The layer of pebbles
shall be leveled and compacted slightly.

COMPACTION CONTROL OF SUBBASE AND BASE MATERIALS

Compaction control shall be provided according to the Greek Technical
Specification of the Ministry of Public Works: Technical Specification 0T O
150 Road Subbase Construction (EykukAlog 9/1966 GEK 294/66 Telxog
B’), Technical Specification MNMTN O 155 Road Base Construction
(EykikAlog 10 11966 ®EK 294/66 Teiyog B’).
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